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Enhancing Tamil document images for better OCR recognition 
Ram Krishna Pandey, A G Ramakrishnan 

MILE Laboratory, Department of Electrical Engineering,  
Indian Institute of Science, Bangalore 560012, India 
rkpandey@ee.iisc.ernet.in, ramkiag@ee.iisc.ernet.in 

___________________________________________________________________________ 
 

Abstract: 

Spatial resolution is an important factor when passing a document image to a properly trained OCR for 

obtaining editable text. Experimental results in terms of character level accuracy on different 

resolutions of the same document image are different when passed to OCR for recognition i.e. the 

character and word level accuracy of document images is different when scanned at a different 

resolution. We have found that when the resolution is low the accuracy is also low and the accuracy 

increases steadily when the same image is scanned at higher resolutions. In this paper, we have studied 

the performance of a properly trained OCR on Tamil document images and found that the accuracy 

can be improved by increasing the resolution of the image. Through extensive experiments, we have 

obtained a convolutional neural network architecture which can take the low-resolution document 

images and can obtain high-resolution document images with a factor of two. We have shown a very 

good improvement in terms of PSNR, visual quality and character level accuracy of the reconstructed 

output images. 

Keywords: document image, spatial resolution, convolutional neural network, super-

resolution, document quality, OCR, PSNR, recognition accuracy. 

 
I. Introduction: 

Experimental results suggest that Optical character recognizers (OCR) character-level 

accuracy (CLA) reduces significantly with the decrease in the spatial resolution of document 

images. And in many situations, it is not possible to obtain HR image for e.g. supposes the 

document is scanned at low resolution and the original document destroyed. In this work, our 

objective is to construct an HR image, given a single LR binary image. The work reported in 

the literature mostly deal with super-resolution of natural images, whereas we try to overcome 

the spatial resolution problem in document images. Various methods proposed in literature 

are [3,4,6,9,14,16,17,20]. Note that all the works have shown their results on natural images. 

Since we are using only binary images for training and testing, we found that the above 

scheme does not improve the PSNR and OCR accuracy as much as our proposed simple and 

fast CNN architecture. In this work, we have used deep learning concepts to obtain a novel 

CNN architecture especially trained on binary Tamil document images with ReLU and 

PReLU activations, We have performed multiple experiments with various parameter settings 

and different architectures to obtain an effective approach for Tamil document image super-

resolution. 

 
II. Problem definition: 

In digital world digitization of document images have important applications, consider a 

situation where the documents are scanned at a very low resolution to save memory 
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requirement and now, the ground truth is not available to perform the scanning again at high 

resolution. So we are left with only one choice of increasing the resolution of the already 

scanned document images. 

 

Given a low-resolution image, we want to obtain a high-resolution image, for this, we have 

used a convolutional neural network and the architecture of the CNN is given in   Fig 1. Since 

the images are document images (which has fewer features compared to natural images) we 

have optimally taken less number of filters for speed up and to avoid more redundancy 

because of the repeating nature of less varying filters. Once the model is trained means the 

weights are now stable, we can obtain a high-resolution image from the low-resolution input 

image. The size issue between the patches (LR and HR) have been taken care in the dataset. 

Loss function used in the CNN architecture is MSE and the model parameters are learned 

using standard back propagation and stochastic gradient descent with momentum. 

 

 

 

 

 

 

 

 

 

  Fig. 1: CNN architecture used for obtaining high resolution image from a given LR image 

 

III. Contributions: 

Studied the performance of the OCR on different resolution of the document images and 

found the recognition can be improved by increasing the resolution of the image. This 

becomes the real problem of increasing the OCR accuracy on low-resolution Tamil document 

images. By performing extensive experiment on all recently available algorithms and 

techniques, we have tried to select (in terms of test time, higher PSNR and OCR accuracy) the 

CNN architecture suited for binary document image super-resolution. Our proposed CNN 

architecture for Tamil document image superesolution is fast and robust to resolutions.  To 

show the robustness of the model the results of PSNR improvement and OCR CLA and WLA 

are given.  We report the performance of our enhancement technique in terms of OCR 

accuracy for Tamil using MILE OCR [13].  It is important to note that the image is enhanced 

before passing it to the OCR and hence there is no need for any changes in the OCR design. 

 

IV. Details of the CNN model: 
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Table I: 3-Layer convolutional neural network architecture designed for 

Tamil single document image SR with ReLU or PReLU 

 

If the input to the convolution layer is of size w1 × h1 × d1 and at each layer we have four 

hyper parameters namely, the number of filters nf, the spatial extent filter (se), stride (s) and 

amount of zero padding (zp); then the output size is calculated according to the formula [24]:  

w2 = (w1-se+2×zp)/s+1;  h2 = (h1 - se + 2 × zp)/s + 1 and d2 = nf 

. 

A. Initialization: 

For the network to train well and not to become dead or irresponsive initialization is 

important. Suppose the network is initialized to a matrix of zeros the network will not update 

at all. And if it is initialized to a matrix of ones all neurons will try to extract similar features 

which are not desired. Out of the various initializations proposed we have used the 

initialization technique discussed in [21] : Var(Wi)=2/ni. 

 
B. Activation function: 

Various activation functions proposed in the literature in recent years, we are using ReLU 

[23] and PReLU [21] activations, which give better results for our specific task. Using ReLU 

as an activation avoids vanishing gradient problem in the network. Our network architecture 

is designed so that it avoids exploding gradient problem. 

 

C. Dataset: 

One of the important steps involved in training a deep neural network is the dataset 

availability, since Tamil document images super-resolution is not addressed in such a way, we 

have created our own dataset for this task. We wanted our super-resolution technique to work 

on multiple resolutions and hence we have taken a mixture of multiple resolutions of 135 

document images for training and 18 for testing. From these images, we have randomly 

selected 5.1 million HR-LR patch pairs from the training images. LR image is obtained by 

down-sampling and up-sampling the HR image by a factor of 2. LR patches are 16x16 

overlapping patches with a stride of 6 obtained from the LR image. And corresponding HR 

patches of size 10x10 taken from the HR image.  

 

 

 

 

 

 

Fig. 2: Sample LR and HR patch pairs of dataset used to train the model. 
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We have taken proper care in such that HR-LR patches correspondence remains intact. The 

test data set and the training data set is different so that generalization is better. 

 

Table 2 shows mean PSNR results for CNN_ReLU and CNN_PReLU methods on Tamil 

images scanned at different resolution. Figure 3 shows a segment of Tamil document  image 

reconstructed using CNN_ReLU and CNN_PReLU. Table 3 shows the mean character level 

accuracy (CLA) and word level accuracy (WLA) of Tamil test images reconstructed using 

CNN_PReLU along with those of the LR input images. Figures 4 and 5 are the feature of a 

sample input Tamil character which is obtained by convolving the learnt filters of the CNN at 

the output of first and second layer of the CNN architecture. As can be visually perceived that 

the feature at first layer is less complex than the features at the second layer. The last layer has 

single filter which takes the weighted combination of the input and produces a single 

reconstructed HR output of the input features at this layer. 

 

 

 

 

 

 

 
 

 

 

 

 
Fig. 3: Results with ReLU & PReLU activations on a segment of Tamil Binary image 

 
 

Table 2: Mean PSNR of CNN_ReLU and CNN_PReLU 

 
 

 

Fig. 4: Total 32 features or the responses of filters at the output of first convolution layer. 
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Fig. 5: Total 16 features or the responses of filters at the output of second convolution layer. 

 
   Table 3: Mean WLA and CLA    Table 4:  Comparison of our results with Yi.Ma 
[14]  

                            
 

VI. Conclusion: 

 

Our proposed approach to enhance the quality of Tamil document images resulted in mean 

PSNR improvements of 2.63, 4.51, 6.58 and 9.05 dB over LR images of 50, 75, 100 and 150 

dpi, respectively. This improved the OCR character and word-level accuracy on these images 

as listed in Table 3. Our model is robust to different resolutions of input images and is 

lightweight the proof of robustness is the result listed in Table 4, and the proof of light weight 

is the execution time our model takes to obtain the HR image. Some of the input test images 

and the corresponding HR images are available at this URL [30] 
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Development of a Speech-Enabled Interactive Enquiry System in Tamil for Agriculture 
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1
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2
, P. Vijayalakshmi

1
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1 
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2Tamil Virtual Academy, Chennai, India 

___________________________________________________________________________ 
 

Agriculture is one of the most prominent and quintessential occupations in the world. 
In India, more than half the population is involved in agriculture. Yet, there is a lack in 
productivity, measured in produce per hectare per year, compared to other countries such as 
Brazil, United States, and France [1]. This could be attributed to the fact that sufficient 
information about the state of the art methods and practices do not reach the farmers. 
Although information is available on various web portals, these cannot be fully utilized by 
farmers due to their lacking in technological aspects. 

Speech technology aims at bridging the gap between man and technology by 
providing a natural interface between them. Providing such an interface to access agricultural 
data would mean that farmers can now obtain the latest information through a more natural 
way of communication. In the current work, we focus on building such an intuitive, time-
independent and human-independent interface, to provide farmers in Tamil Nadu with 
agricultural information in their mother tongue, Tamil. Three crops are handled, namely rice, 
ragi, and sugarcane. Of these, rice has been given the utmost importance, since it is the most 
popularly grown crop. 

 

 

 

Fig. 1 shows the components of the enquiry system. The main components are the 
speech recognition system that converts speech to text, and the speech synthesis system that 
converts text to speech. A conversational logic uses these two components along with a 
database to provide the user with the information they require. A web page acts as the 
interface between the user and the other components of the system. A typical flow would 
involve the following steps: (i) application is initialized by the user, (ii) a question in the form 
of speech is posed to the user, (iii) answer in the form of speech is obtained from the user, (iv) 
obtained answer is recognized, (v) if the speech is not recognized with confidence then the 
user is asked to confirm the recognized keyword, (vi) if recognized keyword is not the 
keyword intended by the user, process is repeated from step (ii) else system proceeds to the 
next step, (vii) recognized text is used to generate the next question, (viii) steps (ii) to (vii) are 
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repeated until the exact information required by the user is understood, (ix) finally the 
required information is synthesized. We refer to a sequence of one question and its 
corresponding answer to be a stage. 

The questions are formulated such that they elicit one of 432 possible one-word 
responses. Therefore, in the current work, a triphone-based isolated word, limited vocabulary 
system is used. A triphone-based system provides better performance compared to a 
monophone system as it uses contextual information. To reduce confusion and increase 
recognition performance, multiple recognizers are used, one for each stage. To measure the 
confidence in recognition, as described in step (v) above, a likelihood-based threshold 
mechanism is used. In order to derive the threshold for each word, initially, all examples of 
each word (wi) in the training data are recognized by the appropriate recognition systems. The 
two best hypotheses (wi  and wj) and the ratio of their corresponding log-likelihoods, p(Ow 
i,n |λwi) and p (Owi,n|λwj), is obtained. This ratio takes a value between 0 and 1, where a 
lower value indicates a higher level of confidence. The average of the ratios corresponding to 
all N examples of the same word is set as the threshold (Twi) for that word, as shown in Eq. 
1. 

 

Here, Owi,n|λwj)  is the observation sequence corresponding the nth example of the word, wi, 
and λwi and λwj are  the models corresponding to the words, w iand wj. 

When a certain word is fed to the recognition system, the ratio between the first and 
second highest likelihoods is calculated. The first best recognition result is considered as the 
keyword. The ratio is compared with the threshold already calculated for that keyword. If the 
ratio is less than the threshold, then the decision is deemed to be correct and the system 
proceeds to the next stage. Otherwise, the system goes into the confirmation step as 
mentioned above. This approach is helpful in two ways. One, it avoids misdirection in the 
conversational flow as compared to a situation where there are no confirmations. Two, it 
reduces the time spent on each stage when the keywords are recognized with confidence, as 
compared to a situation where user replies are confirmed every time, irrespective of the 
confidence measure. 

The user might answer in a phrase or sentence as well, to handle out of vocabulary 
words in such situations, garbage models [2] are used. A garbage model is a model that does 
not correspond to any particular word or its derivatives. Out of vocabulary words are usually 
random and are hence identified as garbage words and ignored. 

A hidden Markov model (HMM)-based speech synthesis system (HTS) [3] developed 
with 5 hours of speech data is used to convert text to speech in this system. The advantages of 
using an HTS as opposed to recorded wav files are, (i) reusability - it can be used to 
synthesize any new sentence, hence modification of data is not an issue, and, (ii) reduced 
memory requirement - the size of the synthesizer is ~4MB, which corresponds to only 
approximately 4 wav files recorded at 48 kHz and 16-bit depth, and lasting ~10 seconds. HTS 
also offers better quality and lower memory requirement as compared to a unit selection 
synthesis (USS) system [4] which works by concatenating relevant contextual subword units 
to synthesize speech, instead of using a statistical parametric model. 

In conclusion, the current work focuses on developing a speech-enabled interactive 
enquiry system to provide information related to agriculture. While existing systems 
described in [5] and [6] provide a speech interface for accessing agriculture commodity 
prices, in the current work, queries related to the production and protection of three crops, 
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namely, rice, ragi, and sugarcane are addressed. The current work also focuses on a 
conversational mode of accessing information. Further, the modularity of the application 
allows it to be expanded to other crops, with minimal effort. 
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Abstract: 

This paper presents our work on building a medium vocabulary continuous speech 

recognition (MVCSR) system for Tamil using neural networks. To build our automatic 

speech recognition (ASR) system, we have used 6.5 hours of Tamil speech recorded from 30 

speakers covering a vocabulary size of 13,000 words. Of which, 4.5 hours of data was used 

for training, 1 hour of data for testing and 1 hour of data for cross-validation. We have built 

two independent recognition systems, one for phone recognition and the other for continuous 

speech recognition. Our system achieves phone-level accuracy of 75.1% and word-level 

accuracy of 96.5%. 

 

I. Introduction: 

In the last 40 years, we have seen steady progress in speech recognition research. This 

progress can be attributed to two factors: (i) the use of hidden Markov model (HMM) in 

modeling the temporal variations in speech and (ii) the increasing computational power of 

modern computers. In the past 10 years alone, we have seen many low-cost commercial 

interactive speech recognition applications developed by Apple, Microsoft, Amazon, etc. It is 

also well known that automatic speech recognition (ASR) research is mainly focused on 

English and other European languages. It can be said that no substantial progress has been 

made for Tamil speech recognition due to the unavailability of standard speech and text 

corpora. Our research focuses on overcoming these limitations to build a reasonably good 

Tamil LVCSR system. 

Speech recognition researchers around the world have acknowledged the efficiency of 

deep neural networks (DNNs) in building ASR. DNNs trained on several thousand hours of 

speech, have reduced the word error rate significantly compared to traditional methods and 

achieve word-level accuracy of about 90% for vocabulary size of about 2,00,000 for English 

language. Such ASR systems are now widely used for commercial and entertainment 

purposes. Due to the lack of standard speech databases, ASR research in Tamil has not 

progressed at all. This motivated us to take up the task for building a domain and speaker-

independent ASR system for a medium vocabulary task and later extend it for a larger 

vocabulary. 

The rest of the paper is organized as follows; Section II describes the building blocks 

of an ASR system. Section III discusses about the tools and databases used in building our 

Tamil ASR system. In Section IV, we describe the steps in building a Tamil ASR. We 

provide the evaluation results of our phone recognition and continuous speech recognition 
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system in Section V. Finally, we conclude and briefly discuss our future research directions in 

Section VI. 

 

II. Description of an ASR system: 

The process of speech recognition involves many modules as described in Fig. I. The 

first step is to acquire speech signal through a microphone and convert it to digital format. 

The next step is pre-processing which involves noise removal and converting the signal to an 

overlapping frame sequence using windowing technique. The next step is to extract features 

from the frame sequence. Commonly used features are Mel-frequency cepstral coefficients 

and perceptual linear prediction coefficients. Then, these features are passed to the decoder 

which uses acoustic model (AM), language model (LM) and lexicon model (pronunciation 

dictionary) to decode the best possible word sequence. 

 

 

 

 

 

 

 

 

 

Fig. I: Block diagram of an ASR system 

 

The acoustic model captures important attributes to characterize sound units (i.e., 

phones). Typically hidden Markov models (HMM) coupled with Gaussian mixture models 

(GMM) are used as acoustic models. Recently, deep neural networks (DNNs) have replaced 

GMMs providing a greater modeling power. Language model captures the likelihood of a 

word occurring after any other words. This is typically a bi-gram or tri-gram word model. 

Lexicon model bridges the gap between AM and LM. It is just a grapheme to phoneme 

conversion module, which maps each word in the vocabulary to its corresponding phone 

sequence. 

Finally, the post-processing stage converts the recognized word sequence to 

human/machine readable format. For an ASR system to perform efficiently, we have to train 

AM on several hundred hours of transcribed speech corpus. Similarly, LM has to be trained 

on huge amount of text data. 

 

III. Tools and databases used: 

To develop our Tamil ASR system, we have used the state-of-the-art open source 

toolkit named Kaldi. It has numerous functionalities which can be used to build AM of our 
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desired choice. To build LM, we have used the toolkit named IRSTLM to compute the bi-

gram word probabilities. We have built our own lexicon model (basically a grapheme to 

phoneme converter) to convert words to phone sequence. We have identified a total of 43 

phones in Tamil language and our ASR system is built based on this phone set. 

Learning an AM and LM requires transcribed speech corpus and text corpus 

respectively. We have obtained 6.5 hours of transcribed speech corpus from CIIL, Mysore. 

This corpus is a newspaper read-speech recorded from 30 speakers (18 male and 12 female). 

The entire corpus is divided into three chunks of size 4.5 hrs (training), 1 hour (development) 

and 1 hour (testing). The training set is used to learn the AM parameters and development set 

is used for validation purpose and the testing set is used for reporting the performance of our 

ASR system. 

 

IV. Steps in building Tamil ASR: 

 To build an ASR system, we need speech utterances to be transcribed at phone-level 

but most often we have the utterances transcribed at sentence-level. As a flat-start, we convert 

the transcription to phone sequence and align them equally across time as shown in Fig. II. 

We then build a monophone system using these equal alignments and refine them iteratively. 

As the characteristics of a phone vary with respect to its preceding and succeeding phones, it 

is necessary to capture this context dependent variation for each phone and so triphone 

models are preferred to monophone models. The next step is to build a triphone model using 

the alignments obtained from monophone training. This step results in further refinement of 

the alignments. Then, we apply feature transformation on the input feature vector to further 

increase the accuracy of the system thereby further improving the alignments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. II: Converting text transcription to phone-level equal alignments 
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As the ASR task is intended to be speaker-independent, we need to suppress speaker 

information in AM and so a well known approach known as speaker adaptive training (SAT) 

is used to further refine the alignments. These alignments are then used to train the final deep 

neural network based AM. The DNN used here is a 7-layer fully connected feed-forward 

network, which is pretrained initially in an unsupervised manner 

 

 We have built two ASR systems: one for phoneme recognition and the other for 

continuous speech recognition and we have reported their performance in the next section. 

 

V. Results: 

We have achieved the best possible phone level accuracy of 75.1% using our phone 

recognition system and word level accuracy of 96.5% using our continuous speech 

recognition system. 

 

VI. Conclusion and future work: 

Thus, we have elaborated the steps involved in building a Tamil ASR system. With 

6.5 hours of data, our system was able to achieve a word level accuracy of 96.5% for a 

vocabulary of 13,000 words. We plan to collect about 150 hours of speech and scale the 

vocabulary size to about 1,00,000 words to build a large vocabulary continuous speech 

recognition system. We are planning to use several hours of English training speech (which 

are readily available) for pre-training our Tamil ASR system to boost the accuracy further. 
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பா�ைவபா�ைவபா�ைவபா�ைவ    மா��	மா��	மா��	மா��	திறனாளிகளி�திறனாளிகளி�திறனாளிகளி�திறனாளிகளி�    தமி�ெம�ெபா��தமி�ெம�ெபா��தமி�ெம�ெபா��தமி�ெம�ெபா��    பய�பா���பய�பா���பய�பா���பய�பா���    
ேதைவக�ேதைவக�ேதைவக�ேதைவக�, , , , சி�க�க�சி�க�க�சி�க�க�சி�க�க�, , , , தீ��க�தீ��க�தீ��க�தீ��க�    

    
விஜயராணிவிஜயராணிவிஜயராணிவிஜயராணி    

___________________________________________________________________________ 

    

ஆ�� !��க"ஆ�� !��க"ஆ�� !��க"ஆ�� !��க"    ::::    
 தகவ� <ர�சி;க	தி� மிக ேவகமாக/ பயணி	6� ெகா-���கிேறா#. 
விரலைசவி� ெமாழிேப:# பா�ைவ மா��	 திறனாளிக� கணினிசா� 
ெதாழி�*�ப	ைத� ைகயா8# திறைன;# )றி/பாக தமி�ெம�ெபா��கைள/ 
பய�ப.	6# நிைல ப�றிய *�பமான ஆ=� இ6. இதைன� கணினி ெமாழி/ 
<ர�சி எ�� Mறலா#. பா.மா.திறனாளிக� த�ேபாைதய ேபா��9 ச'தாய	தி� 
த கைள	 த�கைவ	6� ெகா�ள ச3க	6ட� இைண26 இைச26 வா�2திட 
கணினிைய/ ப�றி அறிவிைன	 த க8�)� வள�	6 வ�கி�றன�. கணினிசா� 
ெம�ெபா��களி� வ�ைக இவ�களி� வா��ைக	தர# உயர உ�6ைணயாக 
உ�ள6. அதி� )றி/பாக தமி�ெம�ெபா��க�, தா=ெமாழிவழி� க�வி ேபா� 
பா.மா.திறனாளிகளிட# த�ன#பி�ைகைய ஏ�ப.	தி;�ள6. பா.ம.திறனாளிகளிட# 
ெதாழில�/பைடயி� பா)ப.	தி அவ�க� பய�ப.	6கி�ற தமி� 
ெம�ெபா��களி� ேதைவக�, சி�க�க8#, சி�க�க8�கான தீ��க8# 
இ�க�.ைரயி� ஆராய/ப�.�ளன. 
)றி/< வா�	ைதக� : 
 JAWS, NVDA, OCR, e.speak, talkback, shineplus, voiceover, webvisum 
    
#�$ைர#�$ைர#�$ைர#�$ைர    ::::    
 காைல எC2த6 'த� இர� 6யி0# வைர ஊடக களி� 
அ:ர/பி��)�தா� நா# 3�கி� ெகா-���கிேறா#. கணி/ெபாறி )றி	த க�வி 
ெதாட�க கால	தி� வி2ைதமி) ெபா�ளாக	 ெத�ப�ட6. ஆனா� இ�� 
கணினி/ெபாறி இ�லாத O.க� இ�ைல எனலா#. பா�ைவ	திற� 
பைட	தவ�க8�) நிகராக பா.மா.திறனாளிக� பல� கணி/ெபாறி இய�)வதி� 
வ�ல�ைம	 திறனாளியாக இ��கி�றன�. 
 “பா.மா.திறனாளிகைள (Visually Challanged) 21 வைகயாக/ பிாி�கலா#.” 



19 

 

 (Vinodh Benjamin, Adjustment problem of partially visually sighted in their 
work part, M.Phil., School of Social Work, Chennai, 2001) 
 இவ�க� இய�பான பா�ைவ	 திறPைடயவ�க8�) (Sighted People) 
நிகராக, பல நிைலகளி� சி2தைன9 சிதற� இ�றி� கவன�)வி/பி� காரணமாக 
மி)2த நிைனவா�ற� மி�கவ�களாக உ�ளன�. பா.மா.திறனாளிகளி� பல� 
கணி/ெபாறிைய� ைகயா8# திறைன/ பயி�சியி� வாயிலாக/ ெப���ளன�. 
பா.மா.திறனாளி )C�க� ம��# ப�கைல�கழக க� இவ�க8�) 
இ/பயி�சியிைன 3-5 நா�க� வழ )கி�றன. இவ�க8�) எ�� தனி/ப�ட 
கணி/ெபாறிகேளா திற�ேபசி (Smart Phone) கேளா இ�ைல. இவ�க� சில 
ெம�ெபா��கைள உ�ளீ. ெச=6 ெகா-. பயி�சியி� வாயிலாக ஆ�வ'ட�, 
ேதட0ட� க��	 ேத�26 வ�கி�றன�. ஒQெவா� மாவ�ட# வாாியாக 
பா.மா.திறனாளிக8�) எ�� ச�டாீதியான )C�க�, அைம/<க� உ�ளன, 
ஒQெவா� கணி/ெபாறி ம��# திற�ேபசியி0# வ�ெபா��க�, ெம�ெபா��க� 
உ�ளன, பா.மா.திறனாளிக� ெம�ெபா��கைள அதி0# )றி/பாக தமி� 
ெம�ெபா��களி� பய�ப.	6கி�றன�. இவ��� மிக '�கியமானைவ 
திைரவாசி/பா� (JAWS, NVDA), எC	6ணாி (OCR), ேப9ெசா@/பா� (e.Speak) 
பய�ப.	6கி�றன�. 
    
#த�ைம	#த�ைம	#த�ைம	#த�ைம	    தகவலாளிக�தகவலாளிக�தகவலாளிக�தகவலாளிக�    (Primary Source) :(Primary Source) :(Primary Source) :(Primary Source) :    

இ2த ஆ=வி�) தமிழக	தி� ப�ேவ� மாவ�ட கைள9 ேச�2த 64 
பா.மா.திறனாளிக� 'த�ைம	 தகவலாளிகளாக இட#ெப���ளன�. இவ�களி� 
சிலைர ேநாி� ச2தி	6 அவ�க� கணி/ெபாறி ம��# அைலேபசிைய இய�)# 
திற	ைத/ பா�	6 தர�கைள9 ேசகாி	6# பலைர அைலேபசி வாயிலாக/ ேப�� 
க-.# தர�கைள� க�.ைரயாள� ேசகாி	தா�. பா.மா.திறனாளிகளி� 
தமி�ெம�ெபா��கைள/ பய�ப.	6வதி� உ�ள சி�க�கைள� கணி/ெபாறி 
அறிஞ�க� நிைற2த அர க	தி� எ.	6ைர	6 அத�கான தீ��க8�) வழிவ)�க 
ேவ-.# எ�ற எ-ண	தி� அ�/பைடயி� இ�க�.ைர அைமகி�ற6. 
ேம�ேகா�ேம�ேகா�ேம�ேகா�ேம�ேகா�    க�'ைரக�க�'ைரக�க�'ைரக�க�'ைரக�    ::::    
1.  ).ஞான)�, எ�வி�ஏ திைரவாசி/பா� ஓ� அறி'க#, 14.11.2015, தாM� 

கைலஅறிவிய� க�Rாி, <69ேசாி. 
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2.  பா-�யராஜ�, பா�ைவ மா��	 திறனாளிக� பய�பா��� 
தமி��கணினி;# ெச�ேபசி;#, உ	தம# 2013, <69ேசாி. 

3. ஜி. ஞானேவ�'�க�, ெவ�றி/ப��க�.களி� பா�ைவய�ற மா��	 
திறனாளிக�, விர�ெமாழிய�-'கG�. 

4.  மேகE, பா�ைவய�றவ�க� கணினி பய�ப.	6வ6 எ/ப�?, விர�ெமாழிய� 
13.11.2015 

5.  ஷாஜகா�, ெதா�டா� Tமல�#, ெதாடாம� தமி�மல�#, malaigal.com, 2014 
6.  ெபா�விழி, ஒளிவழி எC	6ணாி, 19.9.2005 
7. அ2தக�கவி ேபரைவ, ப	மேசஷா	திாி ேம�நிைல/ப�ளி, ெச�ைன, 

பா.மா.திறனாளிக� M�ட#, பிரதிஞாயி� 1.30-3.00 
8.  www.thedroidlibrary.com/best-10android-apps-forthe-visually-impaired/ 
9.  Visually impaired man makes software for blind 
 http://igg-me/at/dft-org/x/12679366 
10.  http://www.nvaccess.org    Non-visual Desktop Access Wikipedia 
11.  The Challenges of using technology when you’re blind, Bruce Maguire 

 
ேம�)றி/பி�.�ளவ��� 1-7 வைரயிலான க�.ைரக�, பா.மா. 

திறனாளிக� கணி/ெபாறிைய, சில ெம�ெபா��க� பய�ப.	6# வித# ப�றி� 
)றி/பி.கி�றன. ஏைனயைவ இ2த ஆ=வி�) வ0ேச��)# விதமாக தகவ�கைள	 
த26 உத�கி�றன. இQவா=வி� ெபா�-ைம )றி	த க�	தி�) உ	தம# 
அைம/பி� வழி ஏேதP# வி�ய� கிைட	திட வைக ெச=திட ேவ-.# எ�ற 
ேநா�க	தி� இ ) இனிவ�# ெச=தி பதி� ெச=ய/ப.கி�ற6. 
    
#த�ைம	#த�ைம	#த�ைம	#த�ைம	    தகவலாளிக�தகவலாளிக�தகவலாளிக�தகவலாளிக�    ப()*ப()*ப()*ப()*    #ைற#ைற#ைற#ைற    ::::    
 கணினி பய�ப.	6கி�ற பா.மா.திறனாளிக� (ஆ=�	தகவலாளிக�) 
அைனவாிட'# '�னதாகேவ தயாாி�க/ப�ட வினாநிர�களி� அ�/பைடயி� 
தர�க� ேசகாி�க/ப�டன. இQவா=வி� ப)/<'ைற	 திறனா=�#, ஒ/H�. 
'ைற	 திறனா=�# தகவலாளிக� M�கி�ற க�	6�கைள விள�)வத�) 
விள�க'ைற	 திறனா=�# ேம�ெகா�ள/ப�.�ளன. 
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 பா.மா.திறனாளிக� 64 நப�கைள/ ேப�� க-டேபா6 அதி� க�வி	6ைற 
சா�2தவ�கேள 47%  உ�ளன�. இத�) அ.	6 வ கி ஊழிய�க� 12%, ஏைனய 
எ�ற நிைலயி� 14 6ைறகைள9 சா�2த பா.மா.திறனாளிக� 41% உ�ளன�. 
க�வி	6ைறயி� ப�ளி ஆசிாிய�க�, தமி�, ஆ கில#, வரலா�, ச3க அறிவிய� 
ஆகிய பாட கைள/ பயி��வி�)# ஆசிாிய�களாகேவ உ�ளன�. அறிவிய�, 
கணித# க�பி�கி�ற ஆசிாிய�க� யா�# இ�ைல. இ6ேபாலேவ க�Rாிகளி0# 
தமி�, ஆ கில#, வரலா�, ெபா�ளாதார	6ைற சா�2தவ�கேள பணி<ாிகி�றன�. 
ப�கைல� கழக/ ேபராசிாிய� தமி�	6ைற சா�2தவ�. க�பி	த� பணிதா� 
இவ�க8�) ஏ�<ைடயதாக உ�ள6. (ப�ளி (17) க�Rாி (10) ப�கைல (1)) இத�) 
அ.	6 வ கி/பணி ெச=பவ�களி� ெப�#பா�ைம;# ெதாைலேபசி இய�)# பணி 
(Telephone Operator-Mrs.Latha, Mr.Subharao) கட� ெகா.	த�, கட� வா )த� 
)றி	த விவர கைள	 ெதாைலேபசி வழியாக/ பாிமாறி� ெகா�8# ஊழியராக 
(Clerk) இைணய# 3ல# வா��ைகயாள��)� கட� விசாரைணகைள9 
ெசய�'ைற/ப.	6பவ�களாக/ பணி<ாிகி�றன�. வ கி கிைள ேமலாளராக உ�ள 
இ�வ�# Mட ('	69ெச�வி, விஜயராம�) (Loan) கட� விசாரைண/ 
பணியி�தா� அம�	த/ப�.�ளன�. பண/<ழ�க# யா�வச'# 
அPமதி�க/படவி�ைல. 
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ஏைனேயா� எ�ற பா)பா��� பா.மா.திறனாளிக� ேம�)றி/பி�.�ள பல 

6ைறகளி0# '�கிய/ பணிகளி� பணி<ாிகி�றன�. இ2திய ஆ�சி/பணி (*IAS), 
இ2திய அயலக/பணி (*IFS) – பா.மா.திறனாளிக� பணி<ாிகி�றன�. *இவ�க� 
இ�வைர;# ெதாட�<ெகா�ள இயலவி�ைல. 
 பா.மா.திறனாளிகளிட# ெபற/ப�ட தகவ�க� 'த�ைம ஆதாரமாக�#, 
இைணய	தி� ெவளிவ26�ள க�.ைரக�, வைல/T�க�, மி�)Cம# அளி	த 
க�.ைரக�, வி�கிH�யா ெச=திக�, 6ைணைம ஆதாரமாக�# எ.	தாள/ 
ெப���ளன. 
    
தமி�தமி�தமி�தமி�    ெம�ெபா��ெம�ெபா��ெம�ெபா��ெம�ெபா��    பய�பா���பய�பா���பய�பா���பய�பா���    சி�க�க�சி�க�க�சி�க�க�சி�க�க�    ::::    
( ( ( ( களஆ=வி� ெபற/ப�ட தகவ�க� )))) 
1. திைரவாசி)பா�திைரவாசி)பா�திைரவாசி)பா�திைரவாசி)பா�    (Screen Reader)(Screen Reader)(Screen Reader)(Screen Reader) 
JAWS (Job Access With Speach)JAWS (Job Access With Speach)JAWS (Job Access With Speach)JAWS (Job Access With Speach) : ச�வேதச அளவி� அெமாி�க, ஐ�கிய, ஆ கில 
ெமாழிகளி� வாசி�க/ பய�ப.கிற6. 

)ர@� ஏ�ற	தா��, உ9சாி/< அC	த உண�9சி� )றி7.க�, மனித )ர@� 
(Human Voice) உ�ள6. இைடெவளிவி�. வாசி	த� இதி� உ-.. ேக�டா� 
<ாி26ெகா�வ6 எளி6. அதிக விைலெகா.	6 வா க ேவ-.#. 

‘வாணி’ தமி�ெம�ெபா�� மனித )ர@� ஏ�ற இற�கமி�றி9 ச@/<	த�.# 
வைகயி� சமீப	தி� ெவளிவ26�ள6. 
NDVA (Non Visual Desktop Access)NDVA (Non Visual Desktop Access)NDVA (Non Visual Desktop Access)NDVA (Non Visual Desktop Access) : இ2திய ெமாழிகளி� )றி/பாக	 
தமி�ெமாழியி0# கிைட�கிற6. ஆர#ப# 'த� இ�தி வைர ஒேர ஒ@அC	த	தி� 
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உண�9சிகேளா இைடெவளிேயா இ�றி9 ச@/<	த�ைம;ட� ஒ@�கி�ற6. 
இய2திர�)ர@� (Robotic Voice) உ�ள6. ஆர#ப/ பயனாளிக� <ாி26ெகா�வ6 
சிரம#. இலவசமாக/ பதிவிற�க# ெச=6ெகா�ளலா#. JAWSஐ Crack ெச=6 
பதிவிற�க# ெச=யலா#. 

தீ�� : NVDA பா.மா.திறனானிக8�)� கிைட	த வர/பிரசாத#. 
மனித�)ர@� உ9சாி/<, உண�9சி அ�/பைட ேவ�பா.க8ட� கிைட	திட 
வைகெச=திட ேவ-.#. 

Basha.indi.comBasha.indi.comBasha.indi.comBasha.indi.com : இதி� Indi input software தமிழி� உ�ள6. ஒ@யிய� 
அ�/பைடயி� ேவைல ெச=கிற6. ம	திய அர: நி�வன களி� 
பய�ப.	த/ப.கிற6. அர: ஆைண ேவ�ேவ� வ�வைம/பி� (Format) வ�வ6 
வாசி	தறிய சிரமமாக உ�ள6. – ஜி.க-ண�. 
2. ‘Pdf’‘Pdf’‘Pdf’‘Pdf’ ஆக உ�ள ேகா/<கைள பா.மா.திறனாளிகளா� வாசி�க இயலவி�ைல. 
இத�) ‘tts’ பய�ப.	த இயலவி�ைல. 
 ஒ� )றி எC	6�கைள ம�.# இ	தமி� ெம�ெபா��களி� வழி வாசி	6 
உணர '�கி�ற6. 

⇒ pdf ேகா/<கைள e.speak 3ல# வாசி/பத�) வழிவைக ெச=திட ேவ-.#. 
3. ஒ� )றி எC	6�க� ம�.# அைன	6	 6ைறகளி0# பய�ப.	த/பட 
ேவ-.#. 
 ம6ைர	தி�ட#, தமி� இைணய க�வி�கழக#, த# தர�கைள '�றி0# 
ஒ� )றியி� பதிவி���/பதா� பா.மா.திறனாளிக� ப��க, பய�ெபற மிக�# 
உதவியாக இ�/பதாக� க�	6	 ெதாிவி	6�ளன�. 

⇒ அரசா க# த�ேபா6 நைட'ைற/ பய�பா��� வானவி�, ஔைவயா� 
எC	6��கைள ம�.# பய�ப.	தி வ�கிற6, இத�)/ பதி� ‘லதா’ ‘பாமினி’ 
ேபா�ற ஒ� )றி எC	6��கைள/ பய�ப.	த அர: ச�டாீதியாக 
நடவ��ைக எ.�க ேவ-.#. 2010ஆ# ஆ-. தமிழக அர: அைன	6	 
6ைறகளி0# ஒ� )றி எC	6�கைள/ பய�ப.	த ேவ-.# எ�� 
அறிவி	த ேபாதி0# Mட அரசா கேம இ�P# அைத9 சாிவர 
கைடபி��கவி�ைல. 

3. Vocalizer :Vocalizer :Vocalizer :Vocalizer : இ2த ெம�ெபா�� ‘JAWS’ இ� உய�2த ெமாழிநைடயி� உ�ள6. 
தமி� ெம�ெபா�ளி� சில )ர� ேவ�பா.க8ட� ம�.ேம உ�ளன. 
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⇒ அதிகப�சமான )ர� ேவ�பா.ைடய vocalizer தமிழி� நி�வ/பட ேவ-.#. 
இத�) அரசா க'# கணினி	6ைற சா�2த வ�0ந�க8# 'ய�சி ெச=6 
<திய பல ெம�ெபா��கைள உ�வா�கிட ேவ-.#. 

4. எC	6ணாிக� எ-ணி�ைகைய மிக� )ைறவாக உ�ளன. OCR-தமி� எ�ற 
ெம�ெபா�� சீ�தி�	த# ெச=ய/ப�. பல நிைலகளி0# பய�ப.	த/பட 
ேவ-.#. எC	6ணாியி� கவிைத, உைரநைட, ெச=;� ஆகியவ�ைற 
வாசி�)#ெபாC6 <ாித0�)	 த)2தா�ேபால ேவ�ப.கிற6. ம��கணினியி� 
இ2த ேவக ேவ�பா��ைன ஏ�ப.	தி� ெகா�ளலா#. திற�ேபசிகளி� 
ேவகமா�பா. ெச=வ6 சிரமமாக உ�ள6. இ2த� )ைறபா. சாிெச=திட/பட 
ேவ-.#. 

Google OCR ஒQெவா� ப�கமாக ம�.ேம வாசி	தறிய '�கிற6. தமி� OCR � 
ெதாட�26 வாசி	திட வழிெச=திட ேவ-.#. 

⇒ அதிக எ-ணி�ைகயிலான எC	6ணாிக� அதிக# பய�பா���) வர 
ேவ-.#. 

5. Shortcut Keys :Shortcut Keys :Shortcut Keys :Shortcut Keys : :ழ@/ெசா.�)#ெபாறி ெகா-. ெதாடாம� இ�கர கைள;# 
விைச/பலைகைய9 :�றி நக�	தி பா.மா.திறனாளிக� shortcut keys 
பய�ப.	6கி�றன�. கI� அர: கைல� க�Rாி ேபரா.'ைனவ� K.சரவண� 
விைச/பலைகயி� தானாக சில மா�ற கைள	 ெதாழி�*�ப வ�0ந�ட� இைண26 
ெசய�ப�. இனஎC	6கைள எளிைமயாக :��க'ைறயி� (Shortcut Key) 
உ�வா�கி;�ளா�. 
 U -  க,  O

^
 - Wச,  Y

^
 - -ட,  l - 2த, 

 U

^
 - #ப,  2

^
 - �ற,  ;

^
 -ஶ◌ா்ீ◌ா்ீ◌ா்ீ◌ா்ீ,  Ctrl

^
 - .com 

இைவ ேபா�ற பல :��க� )றி7.க� அதிக# உ�வா�க/பட ேவ-.#. 
6. தமி� எC	6�க8�கான இடஒ6�கீ., தமிழி� ஒ� )றி எC	6�கான இட# 
மிக� )ைறவாக உ�ள6. (ஆ கில	தி�) அதிக#) தமிழி� உ�ள எC	6�களி� 
எ-ணி�ைக ம��# ெசா�க� மிக அதிக அளவி� இ�/பதா0# பல எC	6�க� 
3,4 ஒ@ய�கைள� (த க#, மக�, காக# – g, h, k) ெகா-��/பதா0# இட# 
அதிக# ஒ6�கினா� நலமாக இ��)#. 
7. (ர�(ர�(ர�(ர�    ேதட�ேதட�ேதட�ேதட�    வசதிவசதிவசதிவசதி    :::: Google voice search எ�ற வசதி ஆ கில ெமாழியி� த�ேபா6 
கிைட�கி�ற6. இ2த வசதி தமிழி0# கிைட	தா� ந�றாக இ��)# எ�� பல 
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பா.மா.திறனாளிக� க�	திைன '�ைவ	தன�. இத�)	 தமிழி� லளழ, ரற, னணந 
உ9சாி/< ேவ�பா. '�கியமாக/ பயி�சியளி�க/பட ேவ-.#. 
8. ,லக",லக",லக",லக"    :::: Kindle Amazon Library தமிழி� ெகா-. வரேவ-.#. bookshare.org 
அெமாி�க நி�வன# இ2திய மா��	 திறனாளிக8�) இலவசமாக 
மி�<	தக கைள ‘Digital Library’ 3லமாக வழ )கிற6. ஆனா� அெமாி�க�க8�) 
50 டால� க�டண# வ?@�கிற6. ந# தமி�நா��0# பா.மா.திறனாளிக8�) 
அரசா க# இ6ேபா� ச0ைகக� ெச=திட ேவ-.#. 
Webvisum :Webvisum :Webvisum :Webvisum : பா.மா.திறனாளிக� ெபா�� வா )த�, வாிக�.த�, பதி�ெச=த�, 
ப�வ	திைன நிர/<த� ேபா�ற ?ழ�களி� இ�தியாக captcha எ�ற ப)தி வ�#. 
அ/ேபா6 க�ட	தி�)�ள எ- & ஆ கில எC	திைன இவ�களா� வாசி�க 
இயலா6. இத�) ஒ� சில நி�வன க� மா��வழிக� ெச=6�ளன. IRCTC-OTP, 
Mozilla Firebox-� ம�.# webvisum சீரைம	6/ <6/பி�க/ப�.�ள6. Firebox 
35� இ2த வசதி உ�ள6. Firebox 55� இ2த வசதி இ�ைல. 
LIC : சில கண�கீ.க� 3ல# இ/பிர9சிைன�)	 தீ�� காDகிற6. சா�றாக, 
what is your product of 5 x 6 =   பா.மா.திறனாளி 30 என/ பதிவிட ேவ-.#. 

பா.மா.திறனாளிக8�) captcha சவாலாக உ�ள6. இத�கான தீ�� 
ெபா6ைம/ப.	த/பட ேவ-.#. 
abbyefine reader இ2த திைரவாசி/பா� ஆ கில	தி� ம�.# உ�ள6. இத� 
வாயிலாக பட க� (ppt, scan, image) வாசி	6 அறி2திட '�;#. இேதேபா� 
தமிழி0# ஒ� திைரவாசி/பா� அவசிய# ேதைவ. 
    
(�-ெசய.க�(�-ெசய.க�(�-ெசய.க�(�-ெசய.க�    :::: ஆ-�ரா=� அைலேபசிகளி� பா.மா.திறனாளிகளி� 
பய�பா���) எ�� பல )�Wெசய@க� ஆ கில	தி� கிைட�கி�றன. ஆனா� 
ஒ�சில ம�.ேம தமிழி� கிைட�கி�றன என	 தகவலாளிக� )றி/பி�டன�. 
பா.மா.திறனாளிக� மிக அதிக அளவி� பய�ப.	6# தமி� )�Wெசய@ talk back 
எ�பதா)#. 
EyeEyeEyeEye----D :D :D :D : பா.மா.திறனாளிக8�) அவ�கைள9 :�றி;�ள இட க�, ெபா��க� 
ஆகியவ�ைற	 த க� அைலேபசி, <ைக/பட�க�வி 3ல# அ9சிட/ப�ட 
எC	6�கைள வாசி	தறிய உத�கிற6 (Where am I, Around me, See object, Read 
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object). இ6 ஆ கிலெமாழியி� ம�.# உ�ள6. தமி�ெமாழியி0# வ2தா� நலமாக 
இ��)#. 
    
#��#��#��#��    :::: 

பா.மா.திறனாளிக8�) PDF வ�வி� அைம2த ப�க கைள வாசி	தறி2திட 
த)தியான, தரமான Convertor ேதைவ. அரசா க# எ )# எதி0# தமி� எ�� 
ஏ�டளவி� Mறாம� ெசய�'ைறயி� ஒ� )றி எC	திைன� கைடபி�	திட� 
க�டாய அரசாைண பிற/பி	திட ேவ-.#. ‘வாணி’ ெம�ெபா�� ம�சீரைம� 
ெச=6 பா.மா.திறனாளிக� பய�ப.	திட வழிவைக ெச=திட ேவ-.#. தமிழி� 
சிற2த 'ைறயி� இய )# எC	6ணாி (OCR) நைட'ைற/ப.	த ேவ-.#. 
ேநா	ேதா தி�ட# 800�)# ேம�ப�ட ெமாழிக8�கான எC	6��கைள 
அறிவி	6�ள6. http://sellinam.com/archives/1289. எ2த Gைல எ.	தா0# ப��)# 
அளவி�)	 ெதாழி�*�ப# எளிைம/ப.	த/பட ேவ-.#. 
    
ந�றி0ைரந�றி0ைரந�றி0ைரந�றி0ைர    :::: 

இ2த� க�.ைர எC6வத�)	 ேதைவயான தர�கைள ேநாி0#, அைலேபசி 
வாயிலாக�# த26 உதவிய பா.மா.திறனாளிக� விேனா	 ெபWசமி�, சபாE, 
பா�	திப�, ஆய� ேமாக�ராX H�ட�, பயி��ந� :/பாராQ, தினகர� (Indian 
Railway Service), A.நாேக2திர�, பாலநாேக2திர� (Indian Revenue Service), 
'ைனவ� ேக.சரவண�, 'ைனவ� ஜி.க-ண�, 'ைனவ� A.க-ண� 
ஆகிேயா��) மனமா�2த ந�றிைய உாி	தா�)கிேற�. பல பா.மா.திறனாளிகைள 
என�) ேநாி� அறி'க# ெச=6 ைவ	6 ஆர#ப# 'த� இ�தி வைர தர�க� 
திர�.வதி� உ�6ைணயாக இ�2த சேகாதாி ேகாமதி (TCS)�) ஆ	மா�	தமான 
ந�றிைய	 ெதாிவி	6� ெகா�கிேற�. 
�றி�� : பா.மா.திறனாளிக� – பாைவ மா���திறனாளிக� 
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ABSTRACT 

 

Noisy Tamil speech was enhanced using dictionary based source separation approach. The 
enhanced speech was perceptually evaluated by seven Tamil natives and judged to be 
significantly improved in intelligibility (MOS score of 3.5). Noisy speech is simulated by 
adding different noises from the NOISEX database to Tamil utterances at different signal to 
noise ratios. Noise dictionaries were built using random selection method. Tamil speech was 
derived from different speakers and speaker dictionaries were also built with 1000 atoms in 
each dictionary. First, the noise source was identified employing a selected subset of frame-
wise features from the test data using signal to distortion ratio (SDR) measure with active set 
Newton algorithm (ASNA). Then, the speaker was identified, once again using a subset of 
high energy features of the test data from a concatenated dictionary comprising all the speaker 
dictionaries and the estimated noise dictionary.  
 
Index Terms: Dictionary learning, cosine similarity, audio classification, source recovery, 
sparse representation. 
 
INTRODUCTION 

 

[17] Motivation for the present study 

 

Most of the hearing aids [1] do amplification of the sounds that reach the ear, while some of 

them also compensate (equalize) for the specific auditory frequency response of the person 

with hearing disability (PWHD). Hence, when the speech contains a significant amount of 

background noise, the perception is further affected. While this issue is true also for the 

people with normal hearing, the effect is more pronounced for PWHD. Thus, a system is 

highly desirable, which possesses the capability of separating the speech from the noise. Here, 

we report our work on a system that identifies the noise type (among a set of few expected 

noise sources) as well as the speaker (from a known set of speakers that the person normally 

meets with during his daily life) and then extracts the speech from the noisy speech, known as 

speech enhancement. It has been observed that identifying noise and speaker type improves 

the speech enhancement performance. 

 

B.  Literature review 

 

Dictionary learning is a method of represent-ing features from a large training data using a 

weighted linear combination of vectors called as atoms. Estimating weights corresponding to 
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these atoms is termed as sparse coding or source recovery. Audio signals are represented as a 

linear combination of non-negative dictionary atoms for audio source separation [2], [3], [4], 

recognition [5], [6], classification [7], [8] and coding [9], [10]. The simplest dictionary 

learning (DL) method is a random selection of features from the training data [11]. Matching 

pursuit [12], orthogonal matching pursuit (OMP) [13], focal underdetermined system solver 

(FOCUSS) [14] and basis pursuit [15] are some of the source recovery algorithms. 

 

Noise classification can be seen as a first step in machine listening [16], which enables the 

system to know the background environment. Classification of noise types has been reported 

in the case of pure noise sources. Kates [17] addressed the problem of noise classification for 

hearing aid applications based on the variation of signal envelope as feature. Maleh et al. [18] 

used line spectral frequencies as features for classification of different kinds of noise as well 

as noise and speech classification. Casey [19] proposed a system to classify twenty different 

types of sounds using a hidden Markov model classifier and a reduced-dimension log-spectral 

features. 

 

Sparsity based speaker identification using discriminative dictionary learning was done by 

Tzagkarakis et al. [20] while non-negative matrix factorization for feature extraction was 

explored by Joder et al. [21]. Representation of audio signals as a sparse, linear combination 

of non-negative vectors called as dictionary atoms has been used for audio source separation 

[2], [3], [4], recognition [5], [6], classification [7], [8] and coding [10], [9]. 

 

 

We have used active-set Newton algorithm (ASNA)[11] for source recovery. The training 

phase for the classification problem is DL from various speaker/noise sources. The dictionary 

atoms capture the variation in the spectral characteristics of the speech and noise sources. 

 

PROPOSED APPROACH 

 

Additive noise model is assumed and one of the noise sources is added at a time to each of the 

Tamil utterances with different signal to noise ratios, by scaling the energy of the noise 

segment appropriately. 

 

s[n] = ss[n] + sn[n] (1)
 

where, ss[n], sn[n] and s[n] are the clean Tamil utterance, noise signal and the simulated noisy 

speech, respectively. Figure 1 shows the speech utterance spoken by a Tamil speaker with a 

pitch frequency of 145 Hz, babble noise and noisy speech signal at an SNR of 0 dB. 

 

A.  Feature extraction and dictionary learning 

 

From the training set of speech and noise sources, frames of 60 ms duration are extracted with 

a shift of 15 ms. The magnitude of the short-time Fourier transform of these frames are used 
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as the features. A dictionary is a matrix D ∈ IRP×K containing K column vectors denoted as 

atoms, dk, 1 ≤ k ≤ K. A given feature vector y can be represented as a linear combination of a 

few dictionary atoms as y Dx≈  , where x is the vector of weights for the atoms. Features for 

each speaker and noise source are extracted separately and the corresponding dictionaries are 

built. Dictionary is learnt by random selection of N (= 1000) features as atoms. Noise and 

speaker dictionaries are built from the training data, using the random selection dictionary 

learning algorithm. Dis = [di1 di2..diN] and Djn = [dj1 dj2..djN] are the i-th speaker and j-th noise 

dictionaries, respectively and each is a p X N matrix, with N atoms of dimension p. 

 

B. Noise and speaker classification 

 

Each test feature vector is explored for maximum cosine similarity with an atom of one of the 

noise dictionaries. The cosine similarity is computed with each atom of each of the noise and 

speech dictionaries. Then, a subset of features of the noisy speech are selected for noise 

classification based on the maximum similarity between the noisy feature y with any of the 

dictionary atoms from all the noise and speaker dictionaries as, 

 

 

 

where d is the n-th atom of the k-th source, Ms and Mn are the No. of speaker and noise 

dictionaries. If the atom with the highest correlation belongs to source k̂ , then the 

corresponding feature y is selected for noise classification, if and only if k̂  corresponds to a 

noise source. Now, using this subset of test feature vectors, the noise source is estimated for 

each feature using the signal to distortion ratio (SDR) measure and ASNA recovery 

algorithm. The sum of SDRj over all the subset of features with the estimated noise index j is 

found as TSDRj. This is computed for each of the noise indices and the noise label for the 

utterance is estimated as 
arg max

ˆ   
j

j TSDR
j

=  

The speech component in noisy speech contains some silence segments, which become noise 

only segments having low energy. Hence, to determine the speaker, we use only the 60% of 

high energy test frames. Similarly, the top 80% atoms with the highest energy (before 

normalization) are chosen from the speech dictionary. The TDCS-0.8 algorithm (Cosine 

similarity based dictionary learning with Ti = TI = 0.8 [22]) and ASNA with L1 normalization 

are used for speaker classification[23]. The sum of weights SWk corresponding to each 

speaker dictionary index k is found and the total sum of weights for each speaker source is 

TSWk = PSWk over all the features of the selected subset. The speaker label for the utterance 

is estimated as  
arg maxˆ   

k
k TSW

k
= . 

 

C. Separation of speech and noise signals 
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The estimated noise index ĵ   and speaker index k̂   are used to recover the noise and speaker 

components of the test features using a concatenated dictionary, 
ˆˆ

[  ]j k

n s
D D D=   and recovery 

algorithm ASNA. The estimated features ŷ   and the noise and speech component ˆ ˆ,
n s

y y   are 

 
ˆˆ

ˆ ˆ

ˆˆ

ˆ ˆ

ˆ [ ][ ]

ˆ ˆ,   

j k T T T

n s j k

j T k T

n n s sj k

y D D x x

y D x y D x

=

= =
  

The speech component in the time domain s[n] is reconstructed using the estimated ˆ
s

y  and 

phase of the mixed audio signal using overlap and add method as ˆ [ ]
s

s n  . The corresponding 

noise signal is estimated as ˆ ˆ[ ] [ ] [ ]
n s

s n s n s n= −  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D. Measures for quantifying separation performance 

 

The following measures are used to evaluate the performance of speech and noise separation:  

• Signal to distortion ratio (SDR) [24]: between the original and the estimated 

speech signal is defined as: 

2
10

2

|| [ ] ||
20log

ˆ|| [ ] [ ] ||
s

s s

s n
SDR

s n s n
=

−
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SDR quantifies the deviation of the separated speech signal from the original 

signal; higher the SDR, better is the separation performance. 

 

• Mean Opinion Score (MOS): is the average of opinion score given by many 

human evaluators for the enhanced speech after separation. A subjective score 

(opinion score) ranging from 1 to 5, where 1 indicates unsatisfactory speech 

quality and annoying and objectionable distortion while 5 indicates excellent 

speech quality and imperceptible distortion [25] is used for evaluation on the 

enhanced speech. 

 

RESULTS 

 

The database for speech sources is taken from MILE Tamil speaker and noise sources 

(factory, babble) from NOISEX[26] and traffic noise from online. The noise classification 

accuracy is 100%. We have shown good speaker classification accuracy in [23] for English 

speakers. As we have only one Tamil speaker, we have not shown the speaker classification 

accuracy for Tamil speakers. The SDR obtained for speech and noise sources mixed at 0 dB 

SNR is shown is Table.I. It is seen that babble noise gives low SDR due to its speech like 

structure and traffic noise give the highest SDR. 

 

 

 

 

 

 

 

 

 

 

A. Perceptive Evaluation 

 

We validate the effectiveness of the system by 7 human evaluators. The subjective evaluation 

indicates a significant enhancement in the perceived quality of speech and the information 

communicated. All the human evaluators know Tamil and their average age is 24 years. The 

MOS score given the human evaluators is found to be 3.5 and the standard deviation is 0.84. 

 

CONCLUSION 

 

This methodology, when incorporated in hearing aids, will go a long way in improving the 

quality of life of the elderly and the people with hearing disability. It is also possible to embed 

this enhancement algorithm in mobile phones to improve the quality of the received speech, 

by estimating the noise source and enhancing it using a generic multispeaker dictionary, 

rather than a concatenated dictionary from a fixed set of speakers. 
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Abstract. 

An impressive field of research, Offline Tamil Handwritten Character Recognition is one of 
the testing errands in the Optical Character Recognition field. Considering the intricacy, 
various works are accessible to give the answer for perceiving the Tamil written by hand 
characters, yet at the same time, it is open for the research. Maybe a couple of our works are 
giving the sensible solution in this field of research. The principle commitment of this works 
is, finding the indispensable difficulties behind the recognition of transcribed type of Tamil 
characters. This paper additionally dissects the effective algorithms of our attempts to direct 
the exploration in right strategy. Likewise, look at how the algorithmic methodology stands 
up to the handwritten character many-sided quality. The final analysis demonstrates the 
positive and negative of the works and gives the correct decision of the pattern to locate the 
privilege algorithmic strategy. 

Keyword: Shape, Direction, Location,Tree Representation 

1 Introduction 

In recent years, Offline Tamil handwritten character recognition assumes a critical part in the 

Optical Character Recognition (OCR). Computerizing the huge reports, for example, Palm 

scripts, old sonnets, chronicled records and so on, are fundamental for Tamil individuals. The 

expanding interest of this recognition framework persuades to include in this exploration by 

giving an important support and respectable commitment. The Tamil dialect contains rich 

character sets, which contain 247 characters incorporate (12 vowels, 18 consonants, 216 

combinational characters and one unique character). The novelty of this paper lies in, 

distinguishing key the difficulties by analyzing the shape of the characters and furthermore 

the current commitments in this handwritten character frameworks to give the solution for 

this. Two center groupings of fundamental difficulties in Tamil handwritten character 

recognition are general multifaceted nature and author's many-sided quality.This part of the 

work portrays the most perceptible difficulties which made by the writers. The debate, for 

example, comparable shape, shape and angle variety, superfluous circles and curves, shape 

brokenness, pointless connectivity and character combination are basic testing variables 

recognized from those characters [1]. At first, the distinctive handwritten characters from 

various writers seem to be comparative in specific situations. This is one of the most 

noteworthy difficulties in this recognition framework. The accompanying difficulties are 

distinguished from the chosen characters (shown in figure 1). 
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loops and curves and the variation in location is giving more hardness in the recognition 
level. Different examinations have been taken in this exploration and various algorithmic 
systems were proposed on those charac
of the exceptional method for commitment to 
Tamil written by hand character recognition field.
 
The foremost phases of our research in this field are feature 
extraction and classification. The essential image processing techniques are utilized for the 
pre-preparing methods [3]. In the period of feature selection, the components are chosen by 
the zoning [3][6][7], quad [13], genuine
the algorithm to pre-extract the character portion was applied to the selected division of 
image in the previous procedure. For that, the chain code [9] travel has been utilized. Two 
methods for the feature extraction system are inferred on these chosen or pre
feature, they are statistical [2][8] which depends on the pixel variety and 
depends on the shape and direction [11][12][10]. 
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Fig. 1. (a) Similar shape introduced by writers (� looks � and �

(b) Unnecessary curves (இ).  

 

(c) Unnecessary loops middle of ள, looks like ன.  (d) Similar in shape (ஒ 

.(f) Shape variation (இ). (g) Angle variation leads to shape variation 

). (h) Character discontinuity (� and �). (i) Character structure connectivity (

).  (j) Unwanted loops (ந, �, � and �). (k) Unknown shape character

இ and ல). (m) Similar shape (அ looks எ, � looks 
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The complexity introduced by writers such as variation in shape, similar in shape, needless 
loops and curves and the variation in location is giving more hardness in the recognition 
level. Different examinations have been taken in this exploration and various algorithmic 
systems were proposed on those characters. This work concentrates on the recognizable proof 
of the exceptional method for commitment to getting achievements in the examination on 
Tamil written by hand character recognition field. 

The foremost phases of our research in this field are feature selection and pre
extraction and classification. The essential image processing techniques are utilized for the 

preparing methods [3]. In the period of feature selection, the components are chosen by 
the zoning [3][6][7], quad [13], genuine shape with no division. In the following fragment, 

extract the character portion was applied to the selected division of 
image in the previous procedure. For that, the chain code [9] travel has been utilized. Two 

re extraction system are inferred on these chosen or pre
feature, they are statistical [2][8] which depends on the pixel variety and 
depends on the shape and direction [11][12][10].  
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shape with no division. In the following fragment, 

extract the character portion was applied to the selected division of 
image in the previous procedure. For that, the chain code [9] travel has been utilized. Two 

re extraction system are inferred on these chosen or pre-extricated 
feature, they are statistical [2][8] which depends on the pixel variety and structure which 



 

While considering the statistical features, t
times in light of the fact that the pixel variety calculation can be applied specifically 
image. The pre-extracted pictures are fundamental for testing the shape and direction of 
character divide. A few feature extraction methods were proposed in this research field. This 
paper manages an examination of the imperative and best feature extraction systems for 
finding an ideal approach the exploration. With the analysis, five distinctive effective 
algorithmic strategies have been analyzed to proceed with the exploration in the correct 
bearing. They are the locational highlight which has been doing the statistical way by 
utilizing the quadtree [13] and zone [7][10], a directional element by utilizing the ch
[10] and the shape includes by utilizing the 
multifaceted nature level of each character utilized as a part of the each work has additionally 
considered for this examination. Properties of each algorithmic 
similar when the unpredictability is expanded are dissected.

2 General Challenges: An Analysis

The Tamil handwritten characters are gathered impressively from different Tamil Writers in 
all age gathering and few of them from HP
examples which contain 100 samples for each character are gathered. In the investigation, the 
accompanying gatherings have been framed. They are, Good for Recognition (GR), Similar 
in Shape introduced by Writers (S
Structure Discontinuity (SD), Unnecessary Loops (UL) and Unnecessary Curves (UC). With 
no issues, 30% of characters from all examples are gathered in the GR class. 5.4% characters 
are going under the gathering SSW. In the most minimal level, 2.0% characters come in the 
class SD. Three is no different issues are accessible in these three gatherings (GR, 
SD). At the largest amount, 22% characters contain SV issues and furthermore 64% of 
character are containing SV and different issues too. 9.7% characters are assembled with the 
issues LV yet 28% of characters are contained both LV and different issues. 

 

 

 

 

 

 

 

 

 

 

 

 

18% UL characters are accessible in the gathered exampl
characters which contain UL and every other issue. 12.7% characters are chosen from the 
gathering UC. At the largest amount, 79.6% characters are contained UC and different issues. 
According to the examination, out of 24700 specim

While considering the statistical features, the pre-extraction procedures are not utilized at 
times in light of the fact that the pixel variety calculation can be applied specifically 

extracted pictures are fundamental for testing the shape and direction of 
ew feature extraction methods were proposed in this research field. This 

an examination of the imperative and best feature extraction systems for 
approach the exploration. With the analysis, five distinctive effective 

hmic strategies have been analyzed to proceed with the exploration in the correct 
bearing. They are the locational highlight which has been doing the statistical way by 
utilizing the quadtree [13] and zone [7][10], a directional element by utilizing the ch
[10] and the shape includes by utilizing the strip tree [12] and prism tree [11]. The 
multifaceted nature level of each character utilized as a part of the each work has additionally 
considered for this examination. Properties of each algorithmic idea and the execution of a 
similar when the unpredictability is expanded are dissected. 

General Challenges: An Analysis 

The Tamil handwritten characters are gathered impressively from different Tamil Writers in 
all age gathering and few of them from HP-India Tamil dataset [14]. Add up to 24700 
examples which contain 100 samples for each character are gathered. In the investigation, the 
accompanying gatherings have been framed. They are, Good for Recognition (GR), Similar 
in Shape introduced by Writers (SSW), Shape Variation (SV), Location Variation (LV), 
Structure Discontinuity (SD), Unnecessary Loops (UL) and Unnecessary Curves (UC). With 
no issues, 30% of characters from all examples are gathered in the GR class. 5.4% characters 

ering SSW. In the most minimal level, 2.0% characters come in the 
no different issues are accessible in these three gatherings (GR, 

SD). At the largest amount, 22% characters contain SV issues and furthermore 64% of 
containing SV and different issues too. 9.7% characters are assembled with the 

issues LV yet 28% of characters are contained both LV and different issues. 

Fig. 2. Analysis on challenges 

18% UL characters are accessible in the gathered examples and moreover 64.8 % of 
characters which contain UL and every other issue. 12.7% characters are chosen from the 
gathering UC. At the largest amount, 79.6% characters are contained UC and different issues. 
According to the examination, out of 24700 specimens, just 30% of characters are fitting to 
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extraction procedures are not utilized at 
times in light of the fact that the pixel variety calculation can be applied specifically to the 

extracted pictures are fundamental for testing the shape and direction of 
ew feature extraction methods were proposed in this research field. This 

an examination of the imperative and best feature extraction systems for 
approach the exploration. With the analysis, five distinctive effective 

hmic strategies have been analyzed to proceed with the exploration in the correct 
bearing. They are the locational highlight which has been doing the statistical way by 
utilizing the quadtree [13] and zone [7][10], a directional element by utilizing the chain code 

tree [12] and prism tree [11]. The 
multifaceted nature level of each character utilized as a part of the each work has additionally 

idea and the execution of a 

The Tamil handwritten characters are gathered impressively from different Tamil Writers in 
India Tamil dataset [14]. Add up to 24700 

examples which contain 100 samples for each character are gathered. In the investigation, the 
accompanying gatherings have been framed. They are, Good for Recognition (GR), Similar 

SW), Shape Variation (SV), Location Variation (LV), 
Structure Discontinuity (SD), Unnecessary Loops (UL) and Unnecessary Curves (UC). With 
no issues, 30% of characters from all examples are gathered in the GR class. 5.4% characters 

ering SSW. In the most minimal level, 2.0% characters come in the 
no different issues are accessible in these three gatherings (GR, SSW and 
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perceive however 70% of characters are going under difficult issues, essentially shape 
variety, unnecessary loops, and unnecessary curves. 64 to 79% of issues contains the 
dangerous issues which require an uncommon algorithmic treatment to perceive. The 
portrayal of the same has appeared in figure 1. 

 

3 Feature Analysis 

The examination has been begun from few of imperative existing works.Conventional feature 
extraction[26] system was utilized to separate curve features, with the support of Neural 
network algorithm, 12 Tamil characters were recognized with the exactness 94.4%. The line 
and curve were separated by utilizing the normalized feature vectors[25]. With the assistance 
of Fuzzy approach, seven characters were perceived with the 88 to 100 % of precision.  There 
are two phases were used in [23]. In thefirst stage, the picture was partitioned into 7*7 
equivalent squares and component transition features vectors were extricated. Character 
Contour is acquired by utilizing Freeman's Chain code in thesecond stage. K-mean algorithm 
and multi-layer perception (MLP) support to get 92.77 and 89.66% precise in each stage. 
Row-wise, column wise and diagonal-wise feature variation [20]were extracted by utilizing 
the Encoding binary variation technique. With the assistance of comparison strategy, 10 
characters (Tamil numerals) were classified. Kohonen'sSelf-Organizing Feature Map 
(SOFM) method [15] group the characters from aheight, width, thenumber of horizontal, 
vertical lines and curves, thenumber of circles and slant lines, image centroid and unique dots 
which were extracted from 8 letters as it were. Height and width [21] were scaled from the 
character images by utilizing bi-linear interpolation method. 67 characters were classified by 
the classified by the Self-organizing feature maps (SOP) calculation with the precision rate 
98.50%. 10 diverse character is classified by MLP [16] with the assistance of the character 
highlights height and width. Endpoints, fork focuses, holes, length, shape, and flow of 
individual strokes were noted from theoctal graph in character image and projection profiles 
also included with these features. The same was taken as acontributionto feature matching 
methodology and accomplished over every one of the 82 % of accuracy rate [22]. Character 
stature, width, number of horizontal and vertical lines (long and short), horizontal and 
vertical curves, circles, slope lines, image centroid and dots[18] are separated and classified 
the characters by Support Vector Machine (SVM) with the precision result 97%. Statistical 
component[17], for example, cover vertical projection profile, word profile, background-to-
ink transition separated from character image and the same was classified by the Hidden 
Markov Model (HMM) strategy. Pixel varieties were caught from thezone-based approach 
and classified the same by SVM[19]. Average of 82.04% (62.8 % for 3 characters, 98.9 % for 
12 characters, every one of the 34 characters - 82.04) exactness rate was accomplished for 34 
characters. Structure Boundaries (scale and shift invariant) [24] were extracted by eight-
neighbor adjacent and MLP calculation utilized for perceiving the 30 characters with the 
accuracy rate 97%. The descriptions of the same have been listed in Table 1.  

The issues has been attempted to solve in our past works. The solution which very adapting 
with Tamil Handwritten characters are examined here. 

 

3.1 Locational Features 

Two successful algorithms which were utilized as a part of the past works have been 
examined here, they are Quadtree [13] and the zoning [10] techniques. Slight changes have 
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been suggested on both the algorithmic technique to fulfill the need. The pre-extracted image 
was separated into four quads. Further, every quad has been subdivided into 4 sub-quads. 

Table 1. Analysis on related works 
Paper Features Pros Cons 

[26] T 

Paulpandianet al 

Curve- Conventional 

Feature It is useful to 

consider shapes of 

characters   

Cannot address more 

variation. 

Cannot address the 

printed form of 

characters also 

[25] RM 

Sureshet al 
Line and arc 

[23] U 

Bhattacharyaet 

al 

Component transition 

features vectors – 

Block (Zone) 

Can address more 

variation 

Failed to recognized if 

character count is 

increased with  more 

variation 

[20] R 

Bremananthet al 

Row-wise, column-

wise, and diagonal-wise 

feature variation Good to address the 

characters with real 

shape 

 

Small changes are 

also recognizable 

Not address the similar 

shape characters 

 

Failed,if the character 

count is increased 

[15] P 

Banumathi et al 

Height, width, 

thenumber of 

horizontal, vertical 

lines and curves, 

thenumber of circles 

and slope lines, image 

centroid and special 

dots 

[21]  R Indra 

Gandhiet al 
Height and width 

May be suitable for 

printed characters 

Not enough to address 

any type of variation. 

Need a helps from 

other algorithms also 
[16] Stuti 

Asthana et al 
Height and width 

[22] R 

Jagadeesh 

Kannanet al 

Endpoints, fork points, 

holes, length, shape, or 

curvature of individual 

strokes 

Suitable for online 

and printed 

characters. 

 

It can addresslimited 

samples. 

Failed to address 

similar shape 

characters. 

 

Cannot address shape 

variation if character 

count has been 

increased. 

[18] C Suresh 

Kumaret al 

Character height, width, 

number of horizontal 

and vertical lines (long 

and short), horizontal 

and vertical curves, 

circles, slope lines, 



 

image centroid and dots

[17] AN Sigappi 

et al 

vertical projection 

profile, word profile, 

background

transition

[19] N Shanthiet 

al 

Pixel variations from 

zone

[24] J Suthaet al 
Boundaries (scale and 

shift invariant)

 
Pixel density was figured from every quad (R1, R2, 
most elevated density was taken a
Whatever remains of the features were investigated from each sub
features if important. 28 Tamil characters were chosen from vowels and consonants for this 
test and accomplished 88.25% precision rate.
 
In zoning method, the pre-separated image was isolated into 4X4 zones [10] as appeared in 
figure 4 and the pixel density was ascertained from each zone. The zone which contains the 
most noteworthy pixel density esteem had 
more than one zone contains a similar measure of pixel density, that zone was additionally 
considered for the feature portrayal. Thirty characters (vowels and consonants) were utilized 
for those examinations. The zoning strategy alone may not 
difficulties, in this way, these system has explored different avenues regarding directional 
components. The investigation of the same is recorded in the table2.

Fig. 3. Feature representation b

Fig. 4. Feature representation in zone (4X4)

image centroid and dots 

vertical projection 

profile, word profile, 

background-to-ink 

transition 

Matching with 

unique characters 

Highly suits for 

printed 

Failed to address all 

shapes and variationsPixel variations from 

zone 

Boundaries (scale and 

shift invariant) 

Highly suits for 

printed 

Pixel density was figured from every quad (R1, R2, R3 and R4). The quad which had the 
most elevated density was taken as the principle feature vector (R1) as portrayed in figure 3. 
Whatever remains of the features were investigated from each sub-quad, which were taken as 
features if important. 28 Tamil characters were chosen from vowels and consonants for this 

omplished 88.25% precision rate. 

separated image was isolated into 4X4 zones [10] as appeared in 
figure 4 and the pixel density was ascertained from each zone. The zone which contains the 
most noteworthy pixel density esteem had considered as a feature. On the off chance that 
more than one zone contains a similar measure of pixel density, that zone was additionally 
considered for the feature portrayal. Thirty characters (vowels and consonants) were utilized 

The zoning strategy alone may not help for confronting all 
difficulties, in this way, these system has explored different avenues regarding directional 
components. The investigation of the same is recorded in the table2. 

Fig. 3. Feature representation by Quadtree 

 

Fig. 4. Feature representation in zone (4X4) 
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Failed to address all 

shapes and variations 

and R4). The quad which had the 
s the principle feature vector (R1) as portrayed in figure 3. 

quad, which were taken as 
features if important. 28 Tamil characters were chosen from vowels and consonants for this 

separated image was isolated into 4X4 zones [10] as appeared in 
figure 4 and the pixel density was ascertained from each zone. The zone which contains the 

considered as a feature. On the off chance that 
more than one zone contains a similar measure of pixel density, that zone was additionally 
considered for the feature portrayal. Thirty characters (vowels and consonants) were utilized 

for confronting all 
difficulties, in this way, these system has explored different avenues regarding directional 

 



 

Table 2. Analysis on locational points

Successive points

It can be highly helpful for recognizing the 

character with the real shape 

Slight changes inshape are also acceptable

Highly fit for unique character even it has high 

variation 

Quadtree suits better than zone

Solvable if unnecessary loops are int

the writer but a support is needed from direction 

and shape 

 

3.2 Directional Features 

Chain code methodology was utilized here for finding the direction [10] of the character 
partitions (as shown in figure 5). It can be utilized in based on th
Here, going to the pixel position of Tamil character is the hardest errand, so the pre
extraction systems were an essential one for this. On the off chance that the direction travel 
would not restore any direction but rather t
considered as a dot. If the directional points have returned all direction, at that point there 
may be a round shape feature. 

The directional point was a successful calculation whi
Moreover, to consider all kind of character issues, this calculation consolidated with zone 
system and accomplished 90.7 % precision rate. The examination about this feature is given 
in Table 3. 
 

Table 3. Analysis 

Successive points

It can solve the problem of location 

mismatch 

It can recognize the shape if the shape is 

changing 

 
Table 2. Analysis on locational points 

Successive points Issues

It can be highly helpful for recognizing the Not withstands if character count has been 

increased 

ght changes inshape are also acceptable Not suitable for similar shapes (

Highly fit for unique character even it has high Cannot adaptable for minor changes in 

real shape (ஏ and எ) 

suits better than zone 

Not suitable for location mismatch (ie, 

shape variation) 
Solvable if unnecessary loops are introduced by 

the writer but a support is needed from direction 

Chain code methodology was utilized here for finding the direction [10] of the character 
partitions (as shown in figure 5). It can be utilized in based on the writing order or the shape. 

the pixel position of Tamil character is the hardest errand, so the pre
extraction systems were an essential one for this. On the off chance that the direction travel 
would not restore any direction but rather there was a pixel in the image then the point 
considered as a dot. If the directional points have returned all direction, at that point there 
may be a round shape feature.  

 
Fig. 5. Directional points 

 

The directional point was a successful calculation while considering more samples. 
Moreover, to consider all kind of character issues, this calculation consolidated with zone 
system and accomplished 90.7 % precision rate. The examination about this feature is given 

Table 3. Analysis of directional features 

Successive points Issues 

It can solve the problem of location Giving solution for similar shape, but not 

accurate 

It can recognize the shape if the shape is Raising issues when character count is 

increased 
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Issues 

Not withstands if character count has been 

Not suitable for similar shapes (ஓ and ஒ) 

Cannot adaptable for minor changes in 

Not suitable for location mismatch (ie, 

Chain code methodology was utilized here for finding the direction [10] of the character 
e writing order or the shape. 

the pixel position of Tamil character is the hardest errand, so the pre-
extraction systems were an essential one for this. On the off chance that the direction travel 

here was a pixel in the image then the point 
considered as a dot. If the directional points have returned all direction, at that point there 

le considering more samples. 
Moreover, to consider all kind of character issues, this calculation consolidated with zone 
system and accomplished 90.7 % precision rate. The examination about this feature is given 

 

Giving solution for similar shape, but not 

Raising issues when character count is 



 

Giving solution for similar shape

 

3.3 Shape-based Features 

It can catch the genuine shape of the character portion, here the two different tree strategies 
are utilized for getting the shape of the characters, and they are strip tree and prism tree. 
Here, the features are represented in the tree. Feature pre
for this procedure. 
 

3.3.1 Strip tree 

Strip division [4] was occurred utilizing the formation of rectangular as appeared in figure 6. 
At first, the whole shape was taken in a rectang
has been drawn by utilizing the touching points on the outskirt of the rectangle or end points, 
which isolates the rectangle into two. The same has been set apart as a sub
root. The same was proceeded
can be subdivided. The level of the tree and the node esteems were considered as feature 
points. 88% precise outcomes have been accomplished for 10 characters were browsed 
vowels [12]. 

3.3.2 Prism tree 
Prism tree [5] [11] is extracting the features by utilizing the triangle development as appeared 
in figure 7. At first, a line was drawn between two end points of the character parts. From the 
midpoint of the line, a perpendicular point w
was given the triangular association. Further, the triangle execution 
adjacent points of the main triangle. It had been actualized for a specific level, which couldn't 
give a triangulated further. The principal rectangle was noted as root in the tree, whatever is 
left of them were signified as leaf nodes as appeared in figure 7. This tree execution was 
effective when compared with strip tree. 90.08% accuracy rate has been achieved for 28 
chosen characters. The examination of the same has been portrayed in 

Fig. 6. Shape extracted by strip tree

r similar shape 

It can catch the genuine shape of the character portion, here the two different tree strategies 
are utilized for getting the shape of the characters, and they are strip tree and prism tree. 

represented in the tree. Feature pre-extraction techniques are essential 

Strip division [4] was occurred utilizing the formation of rectangular as appeared in figure 6. 
At first, the whole shape was taken in a rectangle which indicated as root. Further, a mid
has been drawn by utilizing the touching points on the outskirt of the rectangle or end points, 
which isolates the rectangle into two. The same has been set apart as a sub

oceeded in all sub-rectangles until the point that no further rectangle 
can be subdivided. The level of the tree and the node esteems were considered as feature 
points. 88% precise outcomes have been accomplished for 10 characters were browsed 

Prism tree [5] [11] is extracting the features by utilizing the triangle development as appeared 
in figure 7. At first, a line was drawn between two end points of the character parts. From the 
midpoint of the line, a perpendicular point was set apart on the character portion, this point 
was given the triangular association. Further, the triangle execution occurred
adjacent points of the main triangle. It had been actualized for a specific level, which couldn't 

further. The principal rectangle was noted as root in the tree, whatever is 
left of them were signified as leaf nodes as appeared in figure 7. This tree execution was 
effective when compared with strip tree. 90.08% accuracy rate has been achieved for 28 

osen characters. The examination of the same has been portrayed in Table

Fig. 6. Shape extracted by strip tree 
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It can catch the genuine shape of the character portion, here the two different tree strategies 
are utilized for getting the shape of the characters, and they are strip tree and prism tree. 

extraction techniques are essential 

Strip division [4] was occurred utilizing the formation of rectangular as appeared in figure 6. 
le which indicated as root. Further, a mid-line 

has been drawn by utilizing the touching points on the outskirt of the rectangle or end points, 
which isolates the rectangle into two. The same has been set apart as a sub-node under the 

rectangles until the point that no further rectangle 
can be subdivided. The level of the tree and the node esteems were considered as feature 
points. 88% precise outcomes have been accomplished for 10 characters were browsed 

Prism tree [5] [11] is extracting the features by utilizing the triangle development as appeared 
in figure 7. At first, a line was drawn between two end points of the character parts. From the 

as set apart on the character portion, this point 
occurred from the 

adjacent points of the main triangle. It had been actualized for a specific level, which couldn't 
further. The principal rectangle was noted as root in the tree, whatever is 

left of them were signified as leaf nodes as appeared in figure 7. This tree execution was 
effective when compared with strip tree. 90.08% accuracy rate has been achieved for 28 

Table 4. 

 



 

Fig. 7. Shape extracted by prism tree

Table 4. Analysis on 

Successive points

Location mismatch issues are so

It can easily identify the shape of the 

character portion  

Giving solution for similar shape

4 Comparative Analysis 

By and large, all algorithms are achievements in any of the viewpoints, particularly, the 
location-based methodology can address shape variety, the
the location varies and the direction based technique can address both shape an
variety. The issue is, any of the arrangements can address the accompanying issues 

• Similar in shape to the handwritten character set, 
• Identify the uniqueness among the written by hand characters 
• Should not have any attention on the undesirabl
• High-end variety  
• Style variations  

Here, there is a solution for style variations and high shape variety, 
may not supplant the undesirable circle and curves. Rather, the solution must obstruct 
recognizing the uniqueness among the separate character sets and a minor variety which 
giving the comparative shape among irrelevant characters. The accompanying (Table 5) 
depicts the solution of every issue

S. No Algorithm 

1 zone 
Pixel density in the 

If samples are increased it will be failed. Good for printed characters

Fig. 7. Shape extracted by prism tree 

 

Table 4. Analysis on shape-based features 

Successive points Issues 

Location mismatch issues are solvable Shape variation with location mismatch is 

not solvable 

It can easily identify the shape of the Not solvable if the unnecessary portion has 

been introduced by writers

Giving solution for similar shape 

and large, all algorithms are achievements in any of the viewpoints, particularly, the 
methodology can address shape variety, theshape-based system can 

the location varies and the direction based technique can address both shape an
variety. The issue is, any of the arrangements can address the accompanying issues 

Similar in shape to the handwritten character set,  
Identify the uniqueness among the written by hand characters  
Should not have any attention on the undesirable circle and curves. 

Here, there is a solution for style variations and high shape variety, however,
may not supplant the undesirable circle and curves. Rather, the solution must obstruct 

uniqueness among the separate character sets and a minor variety which 
giving the comparative shape among irrelevant characters. The accompanying (Table 5) 
depicts the solution of every issue 

Table 5. Feature Solution 

Solution 

l density in the zone may not help for representing all characters. 

If samples are increased it will be failed. Good for printed characters
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Shape variation with location mismatch is 

Not solvable if the unnecessary portion has 

been introduced by writers 

and large, all algorithms are achievements in any of the viewpoints, particularly, the 
system can represent 

the location varies and the direction based technique can address both shape and location 
variety. The issue is, any of the arrangements can address the accompanying issues  

e circle and curves.  

however, the calculation 
may not supplant the undesirable circle and curves. Rather, the solution must obstruct 

uniqueness among the separate character sets and a minor variety which 
giving the comparative shape among irrelevant characters. The accompanying (Table 5) 

for representing all characters. 

If samples are increased it will be failed. Good for printed characters 
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2 Quadtree 

Used for locating the character portion. It is also failing to represent 

all 247 characters. Comparing with zone, it is successful for unique 

character sets 

3 Directional 
Useful for perceiving more examples. May not suitable for similar in 

shape. 

4 Strip tree 

Better to represent the shape, but when representing in a tree, it is 

failed. The main reason is many characters return same tree 

representation sometimes. 

5 Prism Tree 

Good for representing shape when comparing Strip tree in this 

application. It is an exceedingly valuable calculation to speak to minor 

shape varieties likewise yet the top of the line variety may prompt 

disappointment when tests are expanded 

 
According to this examination, all algorithmic strategy is essential for perceiving the written 
by hand character, where Prism tree can address shape consummately yet require a change in 
different sorts feature portrayal. Here, the shape extraction alone won't classify the 
transcribed characters. There must be a requirement for changing algorithmic technique in 
directional element extraction and location-based feature extraction. In the event that the 
methodology has a consolidated variant of all their strategy of feature extraction algorithm, at 
that point, this could be better to address all issues are found in Tamil handwritten character 
recognition. 

5 Conclusion 

This paper has been investigated different issues are found among the handwritten characters 
gathered from different perspectives. According to the examination taken from the gathered 
examples, 64 to 79% of the character contains all assortment of issues. Three different base 
algorithmic methods which gone under statistical and structural phases of feature extraction 
has been dissected here to distinguish the best route of this recognition framework. Shape-
based prism tree methodology has been picked the best than strip tree technique. Changes 
must requirement for location and direction based systems. Noticeably, these three systems 
are essential for extracting their one of a kind method for feature extraction and draw out the 
uniqueness of Tamil transcribed character sets. 
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Abstract 

 

Digitization and implementation of machine learning algorithms with data from Tamil 

literature of the three genres namely Sangam, medieval and modern period has been a challenging task 

mainly due to their complex word structures, formation of multiple shades of meanings historically, 

and a host of others.  The aim of this paper is not only to present methods of storing the existing 

digitized literature data using recent technologies, but also to devise suitable algorithm to manipulate 

them byplausible means, especially using relational database and JSON technologies. Without 

undermining the merits of any of the past technologies of Tamil information ages, including palm 

leaves, stone inscriptions, copper inscriptions and so on, this paper attempts to try to harness the power 

of digital technology in a number of noval ways. Our attempt will be to closely look into the power of 

the  Java Script Object Notation (JSON) technology as well as Relational Database Structures along 

with other ways of manipulationof data using the Vue.Js technology.  There have been many 

technologies to utilize the power of JSON format and relational databases, including Angular.js and 

others. But, we would like to show in this paper how the Vue.js technology along with the JSON and 

relational database structures has potentials to search and research vast amount of texts from Tamil’s 

ancient traditions. The sites we would focus on illustrating and developing further in this paper include 

a) http://sangam.tamilnlp.com/mp/, which offers Tamil literature data in JSON format with a novel 

filter technique; b) http://sangam.tamilnlp.com/glossing.php, which provides a dynamic link between 

Tamil lexicon stored in a relational database with that of the texts through glossing technology; c) 

http://sangam.tamilnlp.com/read_poem.php, which offers a way to contextualize words among 

Sangam, medieval and modern texts and attempt to lay out a comprehensive historical information;d) 

http://sangam.tamilnlp.com/, which allows a wide-ranging search techniques across the three genres 

such as old, medieval and modern Tamil and finally plungingdeep into the morphological tagging 

possibilities as demonstrated in the site http://www.thetamillanguage.com/tamilnlp/tagit.html. 

 

Tamil data in Java Script Object Notation (JSON) format: 

 As of now, we have many resources for e-texts of Tamil texts from Sangam, medieval, and 

modern Tamil in HTML format (cf. http://www.projectmadurai.org/,  

http://www.tamilvu.org/library/libindex.htm, http://ilakkiyam.com/and a host of others).  Due to many 

constraints involved in HTML and text formats, using these sites for the purposes of machine learning 

and other novel ways analyzing the text including the use of advanced search techniques becomes 

harder, although not impossible.  However, there are other resources including that of 

http://www.tamilpulavar.org/api.php, http://www.thetamillanguage.com/sangam etc., which use 

relational databases such as MySQL, Oracle etc., to store and retrieve data for the purposes of Natural 

Language Processing as well as search engines.  Although the relational databases are popular and 

very powerful in many senses, they do still require a robust server technology as well as a front-end 

technology.  In comparison to these two different data formats, the JSON format is considered to be 
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more popular than the other formats for the important reason that it can be used from a client side 

processing without having to rely on any server side technologies.  The site 

http://sangam.tamilnlp.com/mp/ that is developed as part of this work consists of a number of Tamil 

Sangam literature works in JSON format. 

 

A simple JSON record would be as below: 

[ {   "Number": 1, 

      "Line1": "அகர�தலஎ�	ெத�லாஆதி", 

      "Line2": "பகவ��த�ேறஉல�.", 

      "Translation": "'The sound ‘a’ superceds all linguistic sounds; the primeval superceds the world", 

      "mv": "எ�	��க� எ�லா அகர	ைத அ��பைடயாக ெகா �!�கி�றன,  அ�ேபால உலக கட#ைள அ��பைடயாக ெகா �!�கிற�.", 

      "sp": "எ�	��க� எ�லா அகர	தி� ெதாட%�கி�றன; (அ�ேபால) உலக கட#ளி� ெதாட%�கிற�.", 

      "mk": "அகர எ�	��க&�� �த�ைம; ஆதிபகவ�, உலகி� வா� உயி(க&�� �த�ைம", 

"transliteration1": "akara mutala eḻuttellām āti", 

      "transliteration2": "pakavaṉ mutaṟṟē ulaku" 

    }] 

 

As can be seen from this example, each line from Thirukkural along with its other related information 

such as translation, transliteration, commentaries from different authors are noted with a key so, they 

can all be accounted for programmatically using the ‘key’ vs. ‘value’ pair of object notation.  In 

principle, each of these records in this type of notations can further be illustrated with sub-notations in 

any imaginable recursive manner. More recursive any JSON string can be more indepth information 

they can be stored in.  So, any program that is designed to read these lines would be capable 

ofprocessing them in a number of different complex ways possible.   

 

The site under discussion employes the Vue.js technology (https://vuejs.org/) to manipulate 

and process  data from Tamil literature stored in JSON format.   JSON format, which adheres to object 

notation techniques, can relate data in a number of different relational possibilities and thus making 

the machine to identify the relations between words, phrases etc., in a coherent manner possible.  

Further, the search engine that is built in this site allows us to search both from lemma as well as 

inflected forms.  To cite one example, searching “)த” can fetch instances where this word is used in 

the forms such as )த*, )த�, )தி etc.  Further, this format can hold comparatively large amount 

of data in a single client side page and searching through the text is also relatively faster.    

 

 This site can further be enhanced in such a way that it can be allowed to fetch records that are 

historically relevant by linking more JSON text of literature belonging to different periods of time.  

The three genres of Tamil namely Sangam, medieval and modern Tamil underwent a massive number 

of changes in word senses as well as in the context of formation of new words.  In order for one to 

make an extensive research in such historical contexts, one needs to store text from the three genres as 

provided in the site http://sangam.tamilnlp.com/.  Although this site uses Oracle back-end and PHP 

front-end, it performsthe fetching of records from many combinations within old, medieval and 

modern Tamil data.  The word �கி�, for example, when searched from all of the texts belonging to 

the three period, one can immediately notice that it occurs more in religious literature than in secular 
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literature such as the Sangam text.  Similarly, when the word +ைண is searched in all of these three 

genres, one can observe that this word is used more in Sangam literature and less in religious 

literature.Further this word may be found to be occurring with the meaning of ‘boat’ throughout in 

Sangam literature but only used in the meaning of ‘tie together’ in the context of medieval literature.  

What one may presume from these two simple examples is that the religious literature can be 

considered to make use of nature more extensively than the Sangam literature.  Similarly, the use of 

the technology surrounding the word +ைண is observed more with the livelihood of people during the 

Sangam period than those during the medieval period.    Obviously, this type of analyses is possible 

only with e-texts stored either in JSON or RDBS formats, but neither the HTML or text formats would 

envisage such opportunities.  For further details about historical research conducted for Tamil using 

this type of relational databases see Renganathan (2009) and Renganathan (2010).    

 

Glossing technology: 

 Glossing is a process that is used widely in computer assisted learning and teaching.  

Additional interpretations of any word or phrase that occur within any e-text can be offered by linking 

the word with an electronic dictionary.  Usually, the ‘div’ structure that is used in HTML technology 

is employed for this purpose extensively.  When the pointer of a mouse is placed on any word within a 

text, theJavascript code written in AJAX technology is capable of consulting the electronic 

dictionaries stored in server side relational databases and fetch the dictionary entry in an asynchronous 

fashion.   These technologies are used to read any Tamil text of all the three genres by consulting the 

Tamil lexicon stored in Oracle database.   This is evident from the site 

http://sangam.tamilnlp.com/glossing.php.  The advantage of this site is that it serves as an API to read 

any e-text from any site simply by adding the url in GET format as in 

‘http://sangam.tamilnlp.com/url_gloss.php?url=’. 

 

1)http://sangam.tamilnlp.com/url_gloss.php?url=export/etext_copy/aacaarakkoovai.txt 

2)http://sangam.tamilnlp.com/url_gloss.php?url=http://www.projectmadurai.org/pm_etexts/utf8/pmuni

0008_01.html 

 

In this context, almost all of the e-text can be read consulting the Madras University Lexicon in a 

dynamic manner.  Further, the glosses that are fetched in this page is not restricted to just the head 

entries of the lexicon, but all of the records where particular word occurs within the lexicon isalso 

fetched and displayed as part of the gloss.  One advantage of this method is that when a particular 

word is inflected and the corresponding form is not available in the dictionary as a head word, fetching 

the related instances of using the inflected word in the other part of the dictionary can throw further 

light on the word.  This way, even the inflected forms can still be glossed with the help of this 

technology.   A comprehensive machine learning algorithm can still be devised to split inflected words 

into corresponding lemma so the corresponding entries can be fetched dynamically.  Development of 

such a tagger can be possible for modern Tamil texts than forSangam Tamil for the reason that in 

Sangam Tamil texts the words occur in manyconvoluted combinations (ex.அவளிவ&வெளவ�)and 

in unusually split word forms based on meter(ex. இலன�#ைடயனிெதனநிைன).  (see 

Renganathan 2016 for a discussion on the limitations of tagging Sangam corpus). 

 

Contextualized References of words and machine learning techniques: 

 As already mentioned, fruitful use of electronic Tamil data lies in the way how we store them 

and how we retrieve and synthesize them.  Subsequently, there lies the element of machine learning by 

which the machine is made to learn from the algorithm we write, rather than following the algorithm 
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itself in a sequential manner.   In other words, the fundamental idea behind machine learning is that 

the machine must be able to make new algorithms through the already available algorithms and 

constantly build its repertoire of knowledge.  Although what we discussed so far in the context of 

JSON format and Glossing technology can not truly be defined as machine learning techniques as 

such, they can still be considered as the basis of machine learning for the fact that they offer a 

fundamental infrastructure to build such machine learning systems.  Successful machine learning 

systems can be built more easily when the data is in a structured format, as in JSON or RDBM rather 

than in text or HTML format.  In this context, this section attempts to discuss a developed system that 

is written in the PROLOG language using a list manipulation technique.  The system in question can 

be tested in the url: 

http://www.thetamillanguage.com/tamilnlp/tagit.html 

 

The main idea behind this system is to use the concept of set theory to make the machine learn from a 

list structure.  When a sentence in Tamil is given as input, this system parses the words and make a list 

structure with all the suffixes tagged using a predefined set of tags.  For example, when the sentence ஒ�வைகஒ�வைகஒ�வைகஒ�வைக சிவ�	சிவ�	சிவ�	சிவ�	 எ��	க��எ��	க��எ��	க��எ��	க�� இற�ைகக�இற�ைகக�இற�ைகக�இற�ைகக� ெகா��ெகா��ெகா��ெகா�� பற�க���யபற�க���யபற�க���யபற�க���ய வசதிவசதிவசதிவசதி வா��	வா��	வா��	வா��	 இ����இ����இ����இ����.  is made as input, this system identifies the phrases, suffixes and other information such as 

noun, verb etc., using its dictionary and algorithm and consequently builds its database in a list form as 

in:   

[["adj","oru"],["nom","vakai","noun"],["nom","civappu","tr"],["dat","eRumpu","tr","pl"],["nom","iRa

kkai","tr","pl"],["nom","koNTu","tr"],["pa_ajp","paRakkakkuuTu"],["nom","vacati","noun"],["nom","

vaayppu","noun"],["pr","iru","neut.sg","conj"],["nom",".","period"],["nom",".","period"]] 

With is structure in memory, when posed with questions such as யா���யா���யா���யா��� வசதிவசதிவசதிவசதி வா��	வா��	வா��	வா��	 இ��கிற�இ��கிற�இ��கிற�இ��கிற�? எ��	��எ��	��எ��	��எ��	�� எ�னஎ�னஎ�னஎ�ன இ��கிற�இ��கிற�இ��கிற�இ��கிற�? and so on, this system parses the input questions into 

corresponding list forms and attempts to match them with the existing database of list structures by 

employing PROLOG’s logical operators such as ‘subset’, ‘sublist’ and so on.  Subsequently, it gets the 

correct answers based on the matches it finds (see Gazdar and Chris Mellish 1989 for a discussion on 

list manipulation techniques using PROLOG).  In a sense, this concept of responding to structures 

based on the list manipulation technique is identical to how human interprets natural language 

sentences (cf. Johnson-Laird 1983).  Human’s understanding of sentences, obviously, go beyond list 

structures, and uses many complex semantic analyses including presupposition, hyponymy, 

implications etc.  The fundamental concept that is intended to illustrate here is that any successful 

machine learning algorithm for natural languages can or should begin in this type of list structures and 

build upon them successively by incorporating more semantic as well as syntactic knowledge in the 

form of list structures.   

 

 This system when posed with a simple question எ�னஎ�னஎ�னஎ�ன? would fetch all the information from 

the database and offer respective answers in Tamil sentences.  What is unique about this system is that 

it is built with suitable algorithms to both decoding of Tamil words as well as generating sentences in 

a natural language format by employing necessary morphological operations encompasing Tamil 

morphology. In this respect, this system is adequeately built with morphological and sysntactic 

knowledge base of Tamil.  However, what is lacking, perhaps can be developed further, is a sound 

semantic knowledge encompasing all possible word senses in the form of such semantic information 

like ‘presuppostion’, ‘hyperonymy’, ‘hyponymy’, ‘synonymy’, ‘polysemy’ etc., which mainly play a 

crucial role in the interpretation of natural language sentences.  (see Renganathan 2016 for the 

interrelationship between syntax and semantics in the context of interpretation of human languages by 

machine).   
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Conclusion: 

This paper, on the one hand, is an attempt to harness the power of the technologies of JSON,  

Vue.js, Relational database, PHP and others to the fullest extent possible, and on the other hand it lays 

out a comprehensive algorithm as to how these technologies can be exploited within the context of the 

data from the three genres of Tamil to store, retrieve and synthesize. In essence, this research is a 

continuation of my ongoing thrust to empower Tamil data with emerging digital technologies, and in 

no sense it can be considered complete.  Particularly, the list manipulation technique that is described 

in detail in this paper and in my earlier works need fullest and continued consideration in order to 

foresee a comprehensive machine learning application that can interpret Tamil sentences like any 

human.  Tamil is a complex language in many respects and its mirage of complexities can be 

accounted for only when the power of technology and the extensive and indepth linguistic knoweldge 

of Tamil can cross their paths in a productive manner.  
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Abstract:  

Case markers in a language is the associative linguistic unit for conveying the meaning. 
Conveying an intended meaning is very necessary which otherwise may lead to unnecessary 
issues. This paper focuses on the analysis and interpretation of case markers with the 
combined efforts of linguistic and computational techniques for processing Thirukkural. A 
rule based system with Tholkapiyam to be the basis for most of the rules is being developed 
using python programming language for Tamil.    
 

அறி�க� அறி�க� அறி�க� அறி�க�   
 உலகி� கிேர	க நா�� தா� ெதா�ைமயான இல	கண� கி.�. இர�டா� 
��றா�� ேதா�றிய�.  ஆனா� இல	கண� ேதா� வத�" ��ேப இல	கண 
ஆ$%� ப�ேவ  இல	கண	 & களாக	 ெகா�ட ஆ$%க( ேதா�றின [1].  
பி)தா ேகார*(கி,�.5ஆ� ��) ெஹேராகிளி�ட*, பிேளா�ேடா (422 – 348 ) பல, 
இல	கண	 & கைள	 &றி-(ளனை,. 
 தமிழி� �த� இல	கண� ெதா�கா/பிய� [2].  தமி0 ெமாழியி� தனி)த 
அைம/ைப விள	கேவ  ெதா�கா/பிய� இய�ற/ப�ட� [3].  ெதா�கா/பிய)தி� 
எ3)�, ெசா�, ெபா5( என 1611 ��பா	க( உ(ளன [4].  இ6�� தமி0 
ெமாழியி� இல	கண  இய�7கைள-�, தமி0 இல	கிய	 ெகா(ைககைள-�,  
ெமாழி இல	கிய வள,8சி நிைலகைள ஆரா$6� உ5வா	க/ப�ட ெதா�ைம) 
தமிழி� மிக8 சிற6த இல	கண �த� �� [5].   
ேவ��ைமக� ேவ��ைமக� ேவ��ைமக� ேவ��ைமக� ----    Case MarkersCase MarkersCase MarkersCase Markers 

ெதா�கா/பிய)தி� ெசா�லதிகார)தி� &ற/ப�9(ள ஒ�ப� இய�களி�, 
;�   இய�களி� ெதா�கா/பிய� ேவ� ைம "றி)� இய�கைள அைம	கிறா,. 
ேம<� எ3)ததிகார)தி<� ேவ� ைம ப�றி	 "றி/பி9கிறா, [5]. 

 “ஐஓ9 "இ� அ�க� எ�?� 

அ@வா ெற�ப ேவ� ைம -5ேப” 

“வ�ெல3)� �தAய ேவ� ைம -5பி�" 

ஒ�வழி ஒ�றிைட மி"த� ேவ�9�” 

     (ெதா�கா/பிய� எ3)�) 

உைரயாசிாிய,க( ேவ� ைமக( "றி)� சிற/பாக விள	"கி�றன,.  
ேசனாவைரய,  “ ெசய/ப9 ெபா5( �தAயனவாக/ ெபய,/ெபா5ைள 
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ேவ ப9)தA�, ேவ� ைமயாயின எ�பா,.  ெத$வ8சிைலயா, எ�ற 
உைரயாசிாிய, இ�?� சிற/பாக விள	"கிறா,.  “ ேவ� ைம எ�?� ெபய, 
ெபா5ைள ேவ ப9)தினைமயா� ெப�ற ெபய,.  எ�ைன 
ேவ ப9)தியவா எனி� ஒ5 ெபா5ைள ஒ5 கா� விைன�தலா	கிய� ஒ5 கா� 
ெசய/ப9ெபா5ளா	கி-�, ஒ5கா� க5வியா	கி-�, ஒ5கா� ஏ�பதா	கி-�, 
ஒ5கா� நீDக நி�பதா	கி-�, ஒ5கா� உைடயதா	கிய��, ஒ5கா� இடமா	கி-� 
இ@வா  ேவ ப9)�வ� எ�க.”  எ�ற உைரயாசிாிய,க( &� ப   ெமாழி	" 
ேவ� ைம எ�ற இல	கண	 &  இ�றியைமயாத� எ�ப� 7ல/ப9�. 
 இ@வா$%	 க�9ைரயி� ெதா�கா/பிய ேவ� ைம இல	கண விதிகைள 
அ/பைடயாக	 ெகா�9, தி5	"றளி� [6] ேவ� ைமகைள கணினி உதவி-ட� 
ஆரா$6� அாிய ெச$திகைள வழD"வேத இ	க�9ைரயி� ேநா	க�.  கணினி 
ெமாழியிய� �ைறயி� இல	கண ஆ$%	" தமி0 ஏ�ற ெமாழிைய எ@வா  
பய�ப9)�வ�,  கணினி நிரலாள,க( உதவி-ட� ைபதா� ( PYTHON)   எ�ற 
கணினி ெமாழி வழியாக தி5	"றளி� உ(ள ேவ� ைமகைள க�டறி6�   
ஆரா$6�  இ@வா$ைவ நிக0)த �ய� (ேளா�. 
 ஒ5 ெமாழியி� அ/பைட அல"க( இர�9 என ெமாழியியலாள, "றி/ப,. 
1.ெபய,, 2.விைன, இ6த ெபய5� விைன-� இ�லாம� எ6த ெமாழி-� இயD"வ�  
இ�ைல. ெபய5� விைன-� த�னிய�பிA56� திாி6� ெபா5ைள 
ேவ ப9)�கி�றன.  ெபயேரா9 இைண6� ெபா5ளிைன ேவ ப9)�� &  
ேவ� ைம என/ப9�.  ெபய5� விைன-� ம�9� ஒ5 ெதாடராக �யா�.  
ேவ� ைம ேபா�ற இல	கண	 & க( தா� இல	கண) ெதாட,/ ெபா5ைள 
உண,)�கி�றன. ேவ� ைமக( தா� ெதாட,ெபா5(  உ5வா	க)தி�"� 
காரணமாகிற�, ேவ� ைம)ெதாட,, ேவ� ைம அ�லாத ெதாட,, அ�வழி)ெதாட,, 
எ�ற ப"/பி� வழி இதைன அறியலா� [7]. 
 
ேவ��ைமயி� வைகக� ேவ��ைமயி� வைகக� ேவ��ைமயி� வைகக� ேவ��ைமயி� வைகக� ----    Types of Case MarkersTypes of Case MarkersTypes of Case MarkersTypes of Case Markers 

 ெதா�கா/பிய� ேவ� ைம	" ேநரயாக,  இல	கண� &றவி�ைல.  
ேவ� ைம ஏ3 எ�  ெசா�Aவி�9,  விளி ேவ� ைமேயா9 எ�9 எ�கி�றா,.     
ேவ� ைம ஏ3 எ�  க5)�ைடயவ,க( உ(ளா,க(.  ஆனா� ெதா�கா/பிய, 
க5)� விளிேயா9 எ�9,  எ� &றி அத�காக விளிமர7 என தனி இயைல  
அைம/ப� "றி/பிட)த	க ஒ�றதா"�. 
அைவதா�,,,, 
ெபய, ஐ, ஒ9, ", இ�, அ�, க� விளி ெய�ற ஈ�ற 
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என ெபய,, ஐ,ஓ9, ", இ�, அ�, க�, விளி எ�9 ேவ� ைமகைள தனி) தானியாக 
பிாி)� & வ� கணினி நிரலாள,க( ைபதா� ெமாழிவழிைய  எளிைமயாக 
நிர�ப9)த,  ெதா�கா/பிய)தி� ெமாழி நிர�ப9)த� ெபாி�� உத%�. 
 சா)த�, சா)தாைன, சா)தெனா9, சா)தி�", சா)தனி�, சா)தன�, 
சா)தன�க�, சா)தா, என/ப9�.  ெபயேரா9 எ�9 ேவ� ைமக( ெபா5( 
ேவ ப9)த/ப9கி�ற�. 
 தி5	"ற( ேம�க�ட ேவ� ைமகைள க�டறி6� தி5	"றளி� உய,6த 
இல	கிய உ8ச நிைல	" ேவ� ைமக( எ@வா  உத%கி�றன என கணிணி வழி 
இ@வா$ைவ நிக0)�வத�" சில ��ேனா �ய�சிகைள ��ைவ	கலா� 
ஏெனனி� கணினி ெமாழியி� �ைறயி� இல	கண ெதாட,கைள  பய�ப9)தி   
கணினி உ5வா	க� அறி6த பல, ஆ$%    நிக0)தி-(ளன,.  
 ேவ� ைம ெதாட,பான F)திரDகைள விள	கி ெகா(வ� �த�பணி 
F)திரDகைள எ@வா  கணினி ெமாழியாக மா� வ�, இர�டா� பணி அத� வழி 
தி5	"ற( ேபா�ற ெதா�ைம இல	கியDகளி� எ@வா  ைகயாள/ப�9(ளன 
எ�பைத ஆரா$வ� ;�றாவ� பணி.  இ6த ;�  பணிகளி� இ@வா$% 
ெச�கிற�. 
 விைன �� 	" இட� 7றமாக வ5� ேவ� ைமகைள வா$பா�9 
�ைறயி<�,  வைக/பா�9 �ைறயி<� வைக/ப9)தி-(ளன,, எ�கிறா, (டா	�, 
ெபா�ேகா. 2001) உ57 அ/பைடயி<� எ�G�ைற அ/பைடயி<� ெபா5( 
அ/பைடயி<� ெதா�கா/பிய, வைக/ப9)�கிறா,. 
 தமி0 இல	கண மர7, ெதா�கா/பியமர7, கா	ைகபானியமர7            எ�ற  
மர7களி� ெதா�கா/பிய மர7 தமி3	ேக உாிய தனி)�வமாக ெதளிவான 
ேநா	ேகா9 �ைறயாக அைம6�(ள�.  ேவ� ைம ப�றி ெதா�கா/பியாி� 
ெகா(ைக ேகா�பா�9 வழி ெதளிவாக ெதாிகிற�. 
 ப"தி, வி"தி, ச6தி, சாாிைய, இைடநிைல,  இடமி56� வலமாக தமி0 
இல	கண ெசா�க(  அைமகி�றன.  ேவ� ைம-� ெபயேரா9  ெபா56தி ஈ�றி� 
வ5�. 
ேவ� ைம வைக மாதிாிக( Case Marker Classification with examples 

 விைன8ெசா�A� வைரவில	கண� ப�றி &றிவ6த ெதா�கா/பிய, 
ேவ� ைம ப�றி-� "றி	கிறா,. 
 “ விைன என/ப9வ� ேவ� ைம ெகா(ளா� 

        நிைன-D காைல காலெமா9 ேதா� � 

விைன ேவ� ைம ஏ�கா� எ� � ஆனா� ெபய, ேவ� ைம ஏ�"�.   
இ6த வைரயைற கணினி விதியாக மா�றி நிரலா	க�  ெச$ய ேவ�9�. 
    
    



55 

 

ெபய, விைன 

தி5	"ற(  ெபய5	" பி�னா� வ5கி�ற ேவ� ைமக(. 
இர�டா� ேவ� ைம 

 இ/பாைர இ�லாத ஏமரா ம�ன� - ஐ 

 ெக9/பா, இலா?� ெக9�. 
 இதைன இதனா� இவ��	"� எ�றா$6�  - ஐ – ஆ�  
 அதைன அவ�க� விட� 

 ெச$வாைன நா விைனநா	 கால)ேதா9  -ஐ 

 எ$த உண,6� ெசய� 

 மைய மயா ஒ3க� "ைய	   -ஐ 

 "யாக ேவ�9 பவ, 

;�றா� ேவ� ைம 

 ேவேலா9 நி�றா� இ9எ� ற�ேபா<� - ஒ9 

ேகாெலா9 நி�றா� இர% 

 மதிH�ப� �ேலா9 உைடயா,	" அதிH�ப�  - ஒ9 

யா%ள ��நி� பைவ 

 நயெனா9 ந�றி 7ாி6த பய�உைடயா,  - ஒ9 

ப�7பா ரா�9� உல" 

 பாெலா9 ேத�கல6� அ�ேற பணிெமாழி  - ஒ9 

வா�எயி  ஊறிய நீ, 

 உட�ெபா9 உயிாிைட எ�னம�  அ�ன  - ஒ9 

மட6ைதெயா9 எ�மிைட ந�7 

 நாெணா9 ந�லா�ைம ப�9உைடேய� இ� உைடேய� - ஒ9 

கா��றா, ஏ � மட� 

 காம	 க9�7ன� உ$	"ேம நாெணா9   - ஒ9 

ந�லா�ைம எ�?� 7ைன 

நா�கா� ேவ� ைம    ----"  
 ஈத� இைசபட வா0த� அ�வ�ல� 

 ஊதிய� இ�ைல உயி,	"                ----" 

 ெபா8சா/பா,	" இ�ைல 7கைழ அறிவிைன ----" 

நி8ச நிர/7	ெக�  ஆD" 

 அ8ச� உைடயா,	" அர�இ�ைல ஆD" இ�ைல ----" 

ெபா8சா/7 உைடயா,	" �ணி% 

 அனி8ச�� அ�ன)தி� Jவி-� மாத,   ----" 

அ	" ெந5Kசி/ பழ� 

 க5மணியி� பாவா$நீ ேபாத$யா� L3�  ----" 

தி5Hத�" இ�ைல இட� 
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ஐ6தா� ேவ� ைம    ----இ�  
 இக08சியி� ெக�டாைர உ(Mக தா�த� ----    இ�  
 மகி08சியி� ைம6�உ � ேபா0� 

 கட� அ�ன காம� உழ6�� மட�ஏறா/ -இ� 

 ெப�ணி� ெப56த	க� இ� 

 யா�க�ணி� காண ந"ப அறிவி�லா, 

 யா�ப�ட தா�படா வா  

ஆறா� ேவ� ைம 

 உ(ளிய� எ$த� எளி�ம� ம� �தான  - அ� 

 உ(ளிய� உ(ளா/ ெபறி� 

 பாிய� &,ேகா�ட� ஆயி?� யாைன   - அ� 

ெவNஉ� 7Aதா	 "றி� 

ஏழா� ேவ� ைம 

 மன)�	க� மாOஇல� ஆத� அைன)� அற� -க� 

 ஆ"ல நீர பிற 

 மைனமா�சி இ�லவ(க� மா�7ஆனா� உ(ள�எ� -க� 

 இ�லவ( மாணா	 கைட 

 உடைம-( இ�ைம வி56�ஓ�ப� ஓ�பா  -க� 

மடைம மடவா,க� உ�9 

 எ3ைம எ3பிற/7� உ(Mவ, த�க�        -க� 

வி3ம� �ைட)தவ, ந�7 

 ெக9வாக ைவயா� உலகத� ந9வாக -க� 

 ந�றி	க� தDகியா� தா0% 

 அ3	கா  உைடயா�க� ஆ	க�ேபா�  இ�ைல -க� 

 ஒ3	க� இலா�க� உய,% 

 பிற�ெகா5ளா( ெப�9ஒ3"� ேபதைம ஞால)� -க� 

 அற�ெபா5( க�டா,க� இ� 

 பைகபாவ� அ8ச� பழிஎன நா�"� -க� 

 இகவாவா� இ�இற/பா� க� 

 அ5(ெவஃகி ஆ�றி�க� நி�றா� ெபா5(ெவஃகி/ -க� 

 ெபா�லாத Fழ	 ெக9� 

 தி5	"றளி� ேம�க�டவா  பல ேவ� ைமக( உ(ளன.  ெபா5( 
ேவ� ைமக( வழிதா� ெபா5( ேவ பா9 உ�டாகி�ற�. அதைன	 க�டறி6� 
அத�" ெபா�விதி அைம	க ேவ�9�.  இ@வா  ெச$-� ெபா3� ஏ�ப9� 
சி	க�கைள க�டறி6� அத�கான தீ,%கைள க�டறிய ேவ�9�. 
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 எ9)�	கா�டாக, ஏழா�ேவ� ைம க� என ெதா�கா/பிய� கா�9கி�ற�.  
தி5வ(Mவ, �� 	"� ேம�ப�ட "ற(களி� க� எ�ற ெசா�ைல 
பய�ப9)�கிறா,. 
 மன)�	க� மாஇல� ஆத� அைன)தற� 

 ஆ"� நீர பிற  
 மன�+ அ)� + க� – இD"சாாிைய-ட�  க� எ�ப� ஏழா� ேவ� ைம. 

க�ெணா9 க�ணிைன  ேநா	ேகா	கி�  வா$8ெசா�க( 

 எ�ன பய?�  இல 

க�ெணா9 –   ஒ9 எ�ற  ;�றா� ேவ� ைம “க�” எ�ற ெசா� ேவ� ைமயா� 
வ5கிற�. க� எ�ற ெபயேரா9 ஒ9 எ�ற ேவ� ைம ேச,6� க�ெணா9 எ�  
வ5கி�ற�.  க� எ�ற ெபயேரா9 இ� எ�ற ேவ� ைம ேச,6� க�ணிைன 
எ�  வ5கி�ற�. க� எ�ற ெபயேரா9 ஒ9 இ� எ�ற ேவ� ைம வழி ெபா5( 
7ல/பா9 உ�டாகிற�.  இதைன உ(வாDகி இத�ெகன விதிக( 
அைம	க/படேவ�9�.   
    
ஆ��ஆ��ஆ��ஆ��    �ைறைம  �ைறைம  �ைறைம  �ைறைம       
இ6த ெபா5�ைம ேவ பா�ைட கணி/ெபாறி	" ஊ�9வ� மிக/ெப5� சி	க� 
[8,9].  இத�ெகன ைபதா� ( python ) கணினி  நிரலா	க ெமாழிவழியாக  �ய�சி 
ெச$யலா� [10].  இ� ெதாட	க நிைல �ய�8சிதா( அைம-�.  ெமாழிகளி� 
இல	கண அறிஞ5� இைன6� &�டாக ெச$ய/படேவ�ய� இ�. 
 ைபதா� (python)  எ�ற கணினி நிரலா	க  ெமாழியிைன தி5	"றளி� 
இட�ெப� (ள ேவ� ைமகைள	 க�டறிய பய�ப9)தியத�" இ�றியைமயா 
காரண� உ�9.  மனித,க( ேபO� இய�ைக ெமாழிகளி� உ(ளீ9(input)  ம� � 
ெவளிR9 ப�றி (output) ஆரா$வத�" ம�ற கணினி ெமாழிகைள	 கா�<� 
எளிைமயாக க�டைம	க/ப�ட ெமாழி இ�ெமாழி [11].  இய�ைக ெமாழிஆ$வி�" 
ம�ற கணினி ெமாழிகைள கா�<� ைபதா� ெமாழி நிரலாள,களா� 
வவைம	க/ப�9(ள�. 
 ைபதா� ெமாழியி� உ(ள உ( க�டைம/7 ெசய��ைறக( (inbuilt 
functions) ;ல� ெமாழிசா, இல	கண & கைள க�டறி6� ஆராய இ�ெமாழி 
அைம/7 எளிதாக உத%கிற� [12,13].  ேம<� ெமாழிசா, இல	கண 
ெப56தர%கைள ம�ற கணினி ெமாழிகளி� ஆராய ��ப�ேடா� ஆனா�  கால 
விரய� ஏ�ப9�.  ஆனா� ைபதா� ெமாழியி� எ)தைன ெபாிய ெமாழிசா, 
இல	கண) தர%கைள ஆராய தகவைம/7/  ெப�ற ெமாழியாக) திக0கிற�.  
எ@வள% கனமான இல	கண/  பணிகைள-� ைபதா� ெமாழிவழியாக 
எளிைமயாக8 ெச$யலா�.  அ)தைகய திறைன	 ெகா�ட� இ� ெமாழி.   
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ேம�க�ட காரணDகளா� ைபதா� ெமாழிைய ேத,%ெச$� அத� வழி 
தி5	"ற( ேவ� ைகைள	 க�டறி6� வைக/பா9 ெச$� ேவ� ைம	 
ேகா�பா�ைட உ5வா	க �ய�சிெச$�(ேளா�.  ெதா�கா/பிய ேவ� ைம 
ெதாட,பான விதிக( வழி  தி5	"ற( ேவ� ைமகைள	 க�டறிய ைபதா� 
ெமாழிவழியாக எ�ென�ன வழி�ைறக( உ(ளன எ�பைத க�டறிய 
�ய� (ேளா�.   
ஆ�� ��� ஆ�� ��� ஆ�� ��� ஆ�� ���      
 கணினி நிரலாள,கM� ெமாழியிலாள,கM� இைண6� கணினிெமாழியிய� 
எ�ற �ைறயி� இைண6� பணியா�றேவ�ய பணிகளி� ெதா�கா/பிய வழி 
தி5	"ற( ேவ� ைமகைள	 க�டறிவ�� வைக/பா9 ெச$வ��, மிக 
இ�றியைமயா/ பணி.  இ/பணி	" ஆ�ற ேவ�ய ெதாட	கநிைல/ பணிகைள 
இ	 க�9ைரயி� "றி)�(ேளா�.  .இ6த உ5வா	க)திைன க�வியாள, ம� � 
ம	க( பய�பா��" ஏ�ற வைகயி� ெவளியிட விாிவான தி�ட)தி�" 
�த�பணியாக இ/பணி அைம-�. 
 

ஆ���� �ஆ���� �ஆ���� �ஆ���� �ைணைணைணைணநி�ற !"க�நி�ற !"க�நி�ற !"க�நி�ற !"க� 
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Abstract: 

Sentence-medial pause in synthetic speech is essential to make it sound more natural and 

intelligible. In the current work, part-of-speech (POS) based rules are used to identify the 

place-of-pause/phrase-breaks in any given Tamil text, to result in a pause-induced Tamil 

synthetic speech, which is expected to be natural. The place-of-pause is identified using 

unigram and bigram statistics from phrase-break annotated text corpora containing text from 

different domains such as tourism, sports, historic novels etc. The variation of phrase-breaks 

with respect to the domain of the text is also analysed and an overlap of 54.54% is observed 

across these domains. The unigram rule set for phrase-break introduces spurious breaks in a 

sentence which is reduced by the bigram rule set. Theplace-of-pause induced speech is 

synthesized using a hidden Markov model (HMM) based text-to-speech synthesis system 

(HTS) for Tamil. The quality and intelligibility for naturalness of the synthetic speech is 

evaluated using mean opinion score (MOS). The synthetic speech with pauses shows an 

improvement of0.93in MOS score over the synthetic speech without pauses. 

Keywords: place-of-pause, phrase-break,bigram and unigram statistics, HTS 

 

1. Introduction: 

The right word may be effective, but no word was as effective as a rightly timed pause [Mark 

Twain].A sentence-medial pause(i.e., pause within a sentence) in speech or phrase-boundary 

in text have the power to add emotion and improve clarity of the intended message.For 

example,  

Sentence without phrase-break/pause: Kiran likes to eat chocolate pizzas and cabbage. 

Sentence with phrase-break/pause: Kiran likes to eat chocolate, pizzas, and cabbage. 

The former sentence delivers the meaning that Kiran likes to eat pizzas and cabbage covered 

in chocolate while making use of comma in the latter gives the meaning that Kiran likes to eat 

three things namely, chocolate, pizza, and cabbage. It is evident from the above example that 

the sentence with pause is easily readable and understandable than the sentence without 

pause. Phrase boundaries in a text depict expected place-of-pause in speech. The pause or 

silence factor becomes more important in case of speech in order to incorporate a sense of 

naturalness and to improve intelligibility in it. The importance of pause in speech is attributed 

to the following factors:  
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• Pause helps in punctuating the words in speech to emphasize on important contents. 

• Pause helps define emotion in speech.  

• Proper pausing allows the listener to understand the speech content.  

• Pausing helps the speaker catch some breath and gives time to build the next set of 

words to be spoken.  

Thus, pauses in sentences (sentence-medial pauses) have the ability to improve the quality of 

the text and speech in terms of clarity of content.As given in [1], the sentence-medial pauses 

in any language depend on several factors such as, syntactic type of phrase that precedes a 

syntactic boundary (i.e., parts-of-speech information), phrase length, and distance between the 

current phrase and its dependent phrase. These factors are represented in written forms with 

the help of appropriate case-markers. Indian languages inherently lack case-markers or 

phrase-boundaries in its written form [2], [3]. Though modern writing include some case-

markers such as, comma (,) and semi-colon (;), they are mostly artificial. Tamil does not 

make use of phrase boundaries except period (.) in its written form and identifying these 

additional phrase boundaries remain a research issue. 

Speech synthesis systems aim at synthesizing highly natural and intelligible speech for a 

given text in any language. The state-of-the-art hidden Markov model (HMM) based speech 

synthesis system (HTS) for Tamil [4] results in synthetic speech of good quality in terms of 

intelligibility. However, incorporating naturalness in this synthetic speech remains a 

challenge. The above discussed phrase-break identification is necessary to induce phrase-

breaks in Tamil text as a pre-processing stage before synthesizing the corresponding text. The 

phrase-breaks are converted to silence models in the synthesizer thus inducing sentence-

medial pauses in the final synthetic speech. This is expected to improve the naturalness of the 

synthetic speech. 

In [2], phrase-boundary prediction for Tamil and Hindi is carried out based on a decision tree 

developed on a manually annotated corpora. Morpheme tags occurring at the end of words 

having the need of phrase-breaks are identified manually. These morpheme tags are included 

as features and phraseboundaries are introduced after the occurrence of the morpheme tags. 

Though successful, this approach requires the laborious task of identifying the morpheme tags 

for the language. In [5], syllable level features i.e., word-terminal syllables are used to model 

phrase breaks. The terminal syllables serve to discriminate words based on syntactic meaning, 

and can therefore be used to model phrase breaks. The phrase-break model is developed based 

on the probability of various terminal syllables occurring before a phrase-break in the training 

text. This approach does not make use of any additional linguistic resources such as POS 

tagging. Improvement in terms of naturalness is achieved using phrase-prediction based on 

terminal syllables. However, relying only on the syllable feature can lead to deletion of 

required phrase-breaks or insertion of unnecessary phrase-breaks as it does not consider the 

purpose of the word in a particular context. 

In the current work, phrase boundaries in Tamil text are identified based on parts-of-speech 

(POS) tags and these phrase-breaks are used to synthesize a pause induced speech in 

Tamil.Fig.1 shows the proposed system which consists of the proposed phrase-boundary 
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detector for Tamil to identify the place-of-pause in any given Tamil text, and the Tamil HTS 

system which converts the pause-induced Tamil text to pause-induced Tamil speech with 

improved naturalness. 

 

 

 

 

 

2. Phrase-boundary detector: 

As described above, phrase-boundaries in text are assumed to be the expected place-of-pause 

in speech.POS tagging helps in defining the nature of the words in a given context and thus is 

a reliable source to identify the importance of the words as a phrase boundary. For example, 

Tamil is a verb-ending language where phrases and sentences predominantly end with verbs. 

The Tamil POS tagset [6] contains of 9 POS tags under the verb category, based on the 

context of the word, tense, and number. However, not all these 9 tags are essential phrase 

boundaries in Tamil. Thus, the phrase-boundary identification is carried out using unigram 

and bigram statistics of the POS tags from POS tagged Tamil texts having manually inserted 

phrase-breaks and covering various domains such as, tourism, agriculture, health, and general 

domain. The unigram statistics are taken by identifying the POS of the word following which 

there is a comma in the text, whereas bigram statistics are obtained by extracting the POS of 

two words before the occurrence of comma. In the current work, the unigram and bigram 

statistics refer to the frequency count distribution of the POS tags. Analysis of phrase 

boundaries in the texts of different domains is carried outto check the possibility of variation 

in phrase-breaks due to variations in domains. 

2.1 Domain analysis: 

Tamil texts with manually annotated phrase-breaks from 4 different domains is POS tagged 

[6] to analyse the variation in unigram phrase-break statistics across domains. The general 

domain text [7] contains 3732 sentences whereas the tourism, health and agriculture texts [8] 

contain 15200, 14999 and 3400 sentences respectively.Table I shows the top 6 frequently 

occurring POS tags (covers more than 75% of phrase-breaks) in various domains based on 

unigram statistics. 

An overlap of 54.54% of top POS tags is observed across domains whereas the rest vary 

depending on the domain. While the occurrence of nouns and verbs as phrase-breaks across 

the domain remains consistent, other POS tags such as CC_CCS (conjunctions), RB (adverbs) 

and DM_DMQ (numerals) as phrase-breaks vary with respect to the domain. This variation 

can be credited to the fact that the structure of sentence and vocabulary of each domain is 

unique. In the current work, general domain is analysed further to derive phrase-boundary 

rules. 

Phrase boundary 
detector 

Tamil text-to-
speech system 

Tamil text 

Tamil text 
with phrase 

breaks 
Tamil speech 
with pauses 

Fig.1 Pause-induced Tamil speech synthesis system 
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Table I: Distribution of POS based on unigram statistics across various domains 

General Domain Health Domain Tourism Domain Agriculture Domain 

N_NN N_NN N_NN N_NN 

V_VM_VF V_VM_VF V_VM_VF V_VM_VF 

V_VM_VNF_VBN PSP V_VM_VNF_VBN V_VM_VNF_VBN 

N_NNP CC_CCS   PSP PSP 

PSP V_VM_VNF_VBN N_NNP RB 

DM_DMQ RB RB N_NNP 

 

2.2 POS-based phrase boundary: 

The general domain text is analysed and the frequency counts of POS of words preceding a 

comma in the text is obtained. It is observed that some POS tags (having frequency counts 

below 10) rarely occur before a phrase-break and hence can be neglected from the rule 

set.The POS tags are arranged in descending order of their frequency countand are used to 

frame the unigram rule set. The unigram rule set consists of 11 rules (i.e., 11 frequently 

occurring unigram POS tags). 

For example, 

Unigram rule: If (POS of the word == N_NN) then insert a comma after the word. 

Sentence using unigram rule:வள, இள�ப5வ)தி�, தின��, ஒ5 ��ைடயி�, 

ெவ(ைள	க5, சா/பி9வ�,  ந�ல�. 

It is observed that, phrase-breaking using the unigram ruleset induces spurious and 

unnecessary phrase-breaks in sentences. Thus to reduce this, bigram POS statistics is obtained 

where the frequency counts of POS of two words preceding a comma is used to frame better 

rules.21 bigram rules are framed using the bigram frequency counts. Apart from the POS 

derived rules, phrase length between two consecutive phrase-breaks is also considered to 

avoid frequent phrase-break insertions resulting in unnecessary pauses in the final synthetic 

speech.The distance between phrase-breaks was fixed to be a minimum of 3 words. 

For example, 

Bigram rule: If (POS bigram == JJ N_NN) and (dist. from previous break >= 3) then insert 

comma after the word. 

Sentence using bigram rule: வள, இள� ப5வ)தி�, தின�� ஒ5 ��ைடயி� 

ெவ(ைள	க5 சா/பி9வ�, ந�ல�. 
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Common noun (N_NN) is a high frequency POS tag in any text and using the unigram rule 

above results in spurious commas. This issue is reduced by the bigram rule which states that a 

noun preceded by an adjective (JJ) is a probable place of phrase-break. Similarly, bigram 

rules for other POS tags are also framed some of which are given below: 

Rule 1: If (POS bigram == N_NN PSP) and (dist. from previous break >= 3) then insert 

comma after the word.(where PSP – postposition) 

Rule 2: If (POS bigram == N_NN V_VM_VF) and (dist. from previous break >= 3) then 

insert comma after the word. (where V_VM_VF – finite verb) 

The pause-induced Tamil text is synthesized using a hidden Markov model (HMM) based 

speech synthesis system (HTS) for Tamil. 

 

3. Tamil text-to-speech synthesis system: 

A text-to-speech (TTS) synthesis system converts any given text to the corresponding speech. 

Hidden Markov model (HMM) based text-to-speech synthesis system (HTS) [9] is a widely 

used approach for speech synthesis which consists of two phases namely, training phase and 

synthesis phase. In the training phase, HMMs are trained with features derived from one hour 

of speech data collected. Each feature vector includes Mel-generalized coefficients with its 

derivative (35*3) and excitation features namely, the log fundamental frequency with its 

derivatives (1*3), thus totalling to a 108-dimensional feature vector. Context-independent 

models are trained for all the phonemes in the data following which context-dependent 

pentaphone models are trained using tree-based clustering. For the current work, common 

phoneset in [7] and letter-to-sound rules defined in [4] are used. In the synthesis phase, text 

input is converted to a pentaphone sequence which is used to concatenate HMMs and form a 

sentence-level HMM. From the sentence HMM, the fundamental frequency and cepstral 

coefficients are generated using a speech parameter generation algorithm. The new parameters 

are used to synthesize the speech output using a Mel log spectrum approximation (MLSA) 

filter. 

As shown in Fig.1, the phrase-break induced text is given to a Tamil text-to-speech synthesis 

system as input. In order to develop the Hidden Markov model (HMM) based text-to-speech 

synthesis system (HTS), five hours of Tamil speech data is collected from a femalespeaker in 

studio environment. The speech is recorded at 48 KHz using a carbon microphone. The 

phrase-breaks occurring in the input text are converted into silence models in the HTS system 

which results in a pause at that position in the output synthetic speech. 

3.1 Pauses insynthetic speech: 

Pauses in synthetic speech is expected to increase its intelligibility and naturalness. The 

phrase break process using bigram rule-setdiscussed earlier, is used to insert phrase-breaks in 

appropriate places in the input target language text. This text is synthesized using the above 

developed HTS for Tamil. 
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The naturalness of the synthetic speech with and without proposed pauses, is evaluated for 20 

sentences using the mean opinion score (MOS) [10] given by 10 human evaluators. The 20 

sentences are induced with phrase-breaks using the proposed method along with the already 

existing phrase-breaks in modern Tamil text.The MOS varies between 1 and 5 where 5 

denotes that the synthetic speech is highly natural and 1 denotes poor naturalness in the 

synthetic speech. The average MOS for the systems are given in Table II.It is observed that, 

the speech with pause is more natural due to the pauses identified in the input Tamil text. 

Table II. Performance evaluation of speech synthesis system in terms of MOS 

Speech Synthesis System MOS 

Without proposed pauses  2.89 

With proposed pauses 3.72 

 

4. Summary and future work: 

Sentence-medial pauses are essential in synthetic speech to make it sound more natural and 

intelligible. The sentence-medial pauses in written form is depicted using case-markers. The 

absence of case-markers in Tamil makes it difficult to identify the phrase boundaries in Tamil 

text. The current work, proposes the integration of phrase-boundary detector and speech 

synthesis system where the phrase-break induced by the former is converted to sentence-

medial pauses in the latter.The phrase-boundaries are detected using rule framed from the 

statistics of unigram and bigram POS tags preceding a phrase-break. The phrase-breaks across 

domains is observed to have an overlap of upto 54.54%. The phrase boundary inserted text is 

synthesized using an HMM-based speech synthesis system (HTS) for Tamil. The output of 

the HTS is evaluated using MOS and compared with the MOS of speech synthesized using 

text without phrase boundaries. It is observed that pause-induced text shows an improvement 

of 0.93 in MOS score. 

The phrase-boundary or place-of-pause depends on other factors such as utterance length, 

nativity of the speaker, domain knowledge of the speaker, end syllable characteristics etc. 

These features can be combined with the current POS features to improve the quality of 

phrase-boundaries identified in the current work which in-turn will improve the naturalness of 

the synthetic speech. 
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Prefix Trees

___________________________________________________________________________

 Enabling Tamil language computingeach layer of the technology stackthose layers are, and the progressimportant to look forward to solvingTowards that goal, the prefix treeenable basic Tamil language operationsdone.  The ways in which we canwould very likely apply to other A prefix tree is a special type ofstrings that may share variousstring is stored as a node, withletter’s node.  For example, if bed, go, got], it would look like:

FigureFigureFigureFigure    1:1:1:1:    aaaa 

Trees (Tries) for Tamil Language Processing

 

Elango Cheran 

___________________________________________________________________________computing on each new technology platform requiresstack supports the language.  While it is usefulprogress that has been made for Tamil over the years,solving future problems that need work at highertree (trie) is an important data structure that canoperations that enable more advanced work can apply prefix trees for Tamil are general enoughother Indic languages, too. of tree data structure that is used to efficientlyvarious prefix substrings in common with each other.with each subsequent letter stored in a child node we constructed a prefix tree to hold the stringslike: 

aaaa    prefixprefixprefixprefix    treetreetreetree    constructedconstructedconstructedconstructed    fromfromfromfrom    aaaa    listlistlistlist    ofofofof    stringsstringsstringsstrings    
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Processing 

___________________________________________________________________________ requires ensuring that useful to assess what years, it is also higher-level layers.  can be used to  for Tamil to be enough that they 
efficiently store several other.  Each letter of a node of the previous strings [bot, bow, be, 
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 More generically, prefix trees can contain sequences made up of (a set of) elements.  Most commonly, prefix trees are used to represent strings, and strings are merely sequences of characters.  Following each path from the root of a prefix tree to a leaf node will contain the ordered elements of an input sequence.  In FigureFigureFigureFigure    1111, a leaf node is represented as “nil”, which can be considered like an end-of-word marker that is not a part of the tree’s input sequences.    There are some easily solvable challenges in the basic processing operations of Tamil text for which prefix trees offer a natural solution.  To explain those challenges, let’s first examine the English example in Figure 1.  In the Unicode character set, every English letter is represented by a single Unicode codepoint in the specification.  In a programming language like Java which supports Unicode, these codepoints each map to a single Character value, where the Character refers to the data type as provided by the programming language.  So an implementation of a prefix tree that only supports English could have each internal tree node hold a single Character value.    The Unicode specification for Tamil (and other Indic languages) represents the logical letters of the alphabet sometimes with more than codepoint.  Letters like அ..ஔ (vowels, or உயிெர���) and க..ன (consonant+”a”, or அகரெம�ெய��) are all represented by one codepoint.  Letters like � (consonant, ெம0ெய�	�) and கா..ெகௗ (C+V except C+அ, அகரெம0ெய�	� தவிர ெம0ெய�	�) are represented by two successive codepoints in Unicode.  SeeSeeSeeSee    FigureFigureFigureFigure    2222.  In the end, there is a one-to-one correspondence between a Tamil Unicode character sequence and the logical Tamil text that it creates, and that is the ultimate goal of any universal language encoding specification.  Any challenges to deal with the text thereafter at a higher level are technical ones for software developers.  The above description of how to map Tamil language letters into the corresponding Unicode codepoint(s) already reflects the challenge somewhat.  Figure 2 shows not only the difference between number of logical letters and codepoints, but it also shows the counter-intuitive property that the character sequence of வ!க is a subset of வ!ைக.  For these reasons, one of the first tasks that naturally arises when dealing with Tamil text in Unicode is 
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 to convert the character sequence into a sequence of strings representing the logical letters.  This parsing task, like any other stateful task involving transitions between states, can be represented by a finite state machine (FSM).  The FSM represents all of the logic used to enumerate the states and determine the conditions required in order to transition from one particular state to another.    FigureFigureFigureFigure    2:2:2:2:    aaaa    listlistlistlist    ofofofof    words,words,words,words,    letters,letters,letters,letters,    andandandand    UnicodeUnicodeUnicodeUnicode    pointspointspointspoints    forforforfor    EnglisEnglisEnglisEnglishhhh    andandandand    TamilTamilTamilTamil    TextTextTextText LogicalLogicalLogicalLogical    lettersletterslettersletters NumberNumberNumberNumber    ofofofof    logicallogicallogicallogical    lettersletterslettersletters TextTextTextText    UnicodeUnicodeUnicodeUnicode    codepointscodepointscodepointscodepoints NumberNumberNumberNumber    ofofofof    TextTextTextText    UnicodeUnicodeUnicodeUnicode    codepointscodepointscodepointscodepoints go g, o 2 g, o 2 got g, o, t 3 g, o, t 3 bot b, o, t 3 b, o, t 3 bow b, o, w 3 b, o, w 3 தணி த, ணி 2 த, ண, ◌ி (0BBF) 3 தணிைக த, ணி, ைக 3 த, ண, ◌ி (0BBF), க, ை◌ (0BC8) 5 வ!ைக வ, !, ைக 3 வ, ர, ◌ு (0BC1), க, ை◌ (0BC8) 5 வ!க வ, !, க 3 வ, ர, ◌ு (0BC1), க 4   Parsers naturally can be described using FSMs, and in the case of parsing Tamil text, the FSM containing all valid transition paths is the prefix tree itself.  Thus, the prefix tree containing the string representations of all logical Tamil letters is the simplest mechanism for writing code to parse Tamil text (FigureFigureFigureFigure    3333).  For example, a Tamil text-to-letter parsers written in more imperative code will require complex logic for consonants since there must be a peek ahead at the next character (if there is one) to distinguish அகரெம0ெய�	� (C+அ) from ெம0ெய�	� (C) or any other 



 உயி�ெம�ெய�	
 (C+V).  Inthe stream is ர.  Until we look (in the case of the word வர)(in the case of வ�ைக, whereimplementation also requires verbose

FigurFigurFigurFigureeee    3:3:3:3:    aaaa    prefixprefixprefixprefix    treetreetreetree    containingcontainingcontainingcontaining However, a prefix tree offers theinput string, it will return the longestEnglish example, with an inputexists in the tree and is also atext-to-letter parsing....        SeeSeeSeeSee    FigureFigureFigureFigure The discrepancy in approachessequences.  Some Grantha lettersstyle parser code may need acode remains unchanged.  Dealinginfrequent case for Tamil text,languages. 

In the case of வ�ைக, after parsing the வ, the ahead at the next character, we won’t know ) or if the next character should be combinedwhere the next character after ர is ◌ு (0BC1)).  Theverbose nested if-else statement logic.   

containingcontainingcontainingcontaining    eacheacheacheach    TamilTamilTamilTamil    letter’sletter’sletter’sletter’s    charactercharactercharactercharacter    sequencesequencesequencesequencethe operation of longest shared prefix, meaninglongest string in the prefix tree shared with theinput of “gothic”, the prefix tree will return “got”, evena prefix.  This operation is exactly all that is neededFigureFigureFigureFigure    4444....    approaches is more apparent for letters with longer Unicodeletters in Tamil text require up to 4 codepoints.a 4-level nested if-else block, but the prefix treeDealing with letters requiring more than 2 characterstext, but it is perhaps relevant and significant for 

69 the next character in  if ர is the full letter combined for the full letter The imperative style 

 sequencesequencesequencesequence    representationrepresentationrepresentationrepresentation        meaning that given an the input.  In the even though “go” needed for Tamil 
Unicode codepoint codepoints.  An imperative tree-based parser characters is an  other Indic 
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 FigureFigureFigureFigure    4:4:4:4:    thethethethe    inputinputinputinput    andandandand    outputoutputoutputoutput    ofofofof    aaaa    prefixprefixprefixprefix    tree’stree’stree’stree’s    longestlongestlongestlongest    sharedsharedsharedshared    prefixprefixprefixprefix    functionfunctionfunctionfunction    InputInputInputInput    stringstringstringstring OutputOutputOutputOutput    fromfromfromfrom    TamilTamilTamilTamil    letterletterletterletter    prefixprefixprefixprefix    tree’stree’stree’stree’s    longestlongestlongestlongest    prefixprefixprefixprefix    functionfunctionfunctionfunction வ!ைக வ !ைக ! ைக ைக  It is important to take note that many useful Tamil language operations do not happen at the unit of a letter (எ�	�) but instead at unit of a phoneme (ஒ2ய�).  Tamil, as an agglutinative language, encodes much grammatical information through word suffixes.  Suffixes (வி�தி) are so common that the basic rules governing word changes when adding suffixes are given a name (ச4தி, “sandhi” - to meet).  A simple case to show the importance of phoneme units over letter units for grammar would be to indicate “and” for a compound subject, indicated by adding “-உ" to each subject.  For the words மாமா and மாமி, the sandhi rules imply the changes மாமா + (5) + உ =  மாமா# and மாமி + (0) + உ = மாமி6, resulting in “மாமா# மாமி6".  The inserted 5 and 0 is based on the vowel sound of the final letter in both words, not the final letter’s consonant sound.  The words அ�கா and அ ணா also add 5, whereas த%ைக and தபி add (0).  FigureFigureFigureFigure    5:5:5:5:    lettersletterslettersletters    vs.vs.vs.vs.    phonemesphonemesphonemesphonemes    forforforfor    TamilTamilTamilTamil    wordswordswordswords    WordWordWordWord LettersLettersLettersLetters FinalFinalFinalFinal    letterletterletterletter PhonemesPhonemesPhonemesPhonemes FinalFinalFinalFinal    phonemephonemephonemephoneme SandhiSandhiSandhiSandhi    changechangechangechange        ((((----உ�உ�உ�உ�)))) மாமா மா, மா மா , ஆ, , ஆ ஆ 5 மாமி மா, மி மி , ஆ, , இ இ 0 அ�கா அ, �, கா கா அ, �, �, ஆ ஆ 5 த%ைக த, %, ைக ைக 	, அ, %, �, ஐ ஐ 0 அ ணா அ,  , ணா ணா அ,  ,  , ஆ ஆ 5 தபி த, , பி பி 	, அ, , �, இ இ 0  
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  There are extra sandhi rules applied in the case of noun case suffixes (ேவ�7ைம).  For two words with the same last letter, ம/ and கா/, adding the same case suffix “-இ�" operates differently.  For ம/, the change is simpler: ம/ + (5) + இ� = ம/வி�.  For கா/, an arithmetic on the word happens first: கா/ + -இ� = (�, ஆ, 8, உ) - உ + 8 + (இ, �) = கா8��.  Because of the final -8, the final -உ is dropped, the -8 is doubled, and then the இ� is added.  We can use a prefix tree to split a Tamil word into phonemes by modifying the tree to allow a value to be associated with each leaf node (input string), much like a map/dictionary.  Each Tamil letter string in the tree is associated with its phoneme sequence:  கி -> [�, இ];  9 -> [�, ஊ];  � -> [�]  (Figure(Figure(Figure(Figure    6666).  Linguistic operations in Tamil often operate on a sequence of phonemes and return a sequence of phonemes (FigureFigureFigureFigure    7777).  Given phonemes, a prefix tree can be created that converts the phoneme sequence back into regular Tamil text (Figure 8).  FigureFigureFigureFigure    6:6:6:6:    thethethethe    inputinputinputinput    andandandand    outputoutputoutputoutput    ofofofof    aaaa    TamilTamilTamilTamil    letterletterletterletter    prefixprefixprefixprefix    treetreetreetree    modifiedmodifiedmodifiedmodified    totototo    bebebebe    associativeassociativeassociativeassociative    InputInputInputInput    stringstringstringstring OutputOutputOutputOutput    fromfromfromfrom    TamilTamilTamilTamil    letterletterletterletter    prefixprefixprefixprefix    tree’stree’stree’stree’s    associatedassociatedassociatedassociated    phonemephonemephonemephoneme    sequencesequencesequencesequence கா/ [�, ஆ] / [8, உ]   FigureFigureFigureFigure    7:7:7:7:    aaaa    functionfunctionfunctionfunction    totototo    prepareprepareprepareprepare    aaaa    nounnounnounnoun    forforforfor    addingaddingaddingadding    aaaa    casecasecasecase    suffixsuffixsuffixsuffix    ((((ேவ!�ைமேவ!�ைமேவ!�ைமேவ!�ைம))))    (வைரய7-ெசய�97 ேவ�7ைம-��-மா�ற   [ெசா�]    (ைவ	��ெகா� [              எ�	�க� (ெதாைட->எ�	�க� ெசா�)               ஒ2ய�க� (ெதாைட->ஒ2ய�க� ெசா�)               கஎ (கைடசி எ�	�க�)               கஒ (கைடசி ஒ2ய�க�)] 
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      (ெபா7	�      ...      (= "/" கஎ)      (ெசய�ப/	� ெதாைட (ெதா/ (கைடசியி�றி எ�	�க�) ["88"]))       (= "7" கஎ)      (ெசய�ப/	� ெதாைட (ெதா/ (கைடசியி�றி எ�	�க�) ["��"]))       :அ�றி      ெசா�)))  FigureFigureFigureFigure    8:8:8:8:    thethethethe    inputinputinputinput    andandandand    outputoutputoutputoutput    ofofofof    aaaa    prefixprefixprefixprefix    treetreetreetree    constructedconstructedconstructedconstructed    asasasas    thethethethe    inverseinverseinverseinverse    ofofofof    FigureFigureFigureFigure    6’s6’s6’s6’s    treetreetreetree    InputInputInputInput    stringstringstringstring OutputOutputOutputOutput    fromfromfromfrom    inverseinverseinverseinverse    TamilTamilTamilTamil    phonemephonemephonemephoneme    prefixprefixprefixprefix    tree’stree’stree’stree’s    associatedassociatedassociatedassociated    letterletterletterletter    stringstringstringstring �ஆ88இ� கா 88இ� 8 8இ� � � �   Using prefix trees that have been modified to be associative, we can easily define conversions from Tamil text to the old pre-Unicode encodings (and vice versa).  More importantly, once we start to think of Tamil text less in terms of the underlying character sequences and more as sequences of logical letters or logical phonemes, implementing other operations becomes clearer.  For example, true lexicographical sorting can be achieved for Tamil by splitting a word into letters and combining with a lookup map that indicates the relative ordering of each letter.  If we define the lexicographical ordering of Tamil letters as [அ, ஆ, …, ஃ, �, க, கா, …, ெகௗ, %, ங, …, �, ன, …, ெனௗ], our lookup map would be {அ 0, ஆ 1, …, ஃ 12, � 13, க 14, கா 15, …, ெகௗ 25, % 26, ங 27, …, � 235, ன 236, …, ெனௗ 247}.  Then sorting Tamil words becomes equivalent to sorting sequences 
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 of numbers, which is straightforward.  In a sense, sorting sequences of numbers is equivalent to sorting English text because of the one-to-one mapping of English letters and Unicode codepoints.  Once we use the appropriate data structures to model our domain more accurately, the functions we need to solve our basic problems become clear, and we can begin to solve more advanced problems.  For example, an intelligent spell checker might use sequence alignment to measure closeness, for which the 2 most basic methods are global (Needleman-Wunsch) and local (Smith-Waterman).  Using the phoneme representation of strings would not only fit the algorithms’ designs, but it would also provide better results.  There is much room to explore the implications of a phoneme-based modeling of Tamil text (as is done in Korean and other languages), but prefix trees offer a necessary first step in that direction, and they are general enough to be applicable to other Indic languages, if not more.  An open-source library that implements these ideas, along with example projects in Java and JavaScript using the library, including the above code, at: https://github.com/echeran/clj-thamil.  
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Abstract— Information is knowledge. Internet is the new-age tool of knowledge sharing. 
Amount of information available in internet as well as the amount of information that is 
dissipated through internet is immense. Thus, internet shapes human language and lives. Over 
the past, the way people interact and learn has changed enormously. In this age of 
information, it is necessary to learn how much language and communication is influenced in 
the living society. Thus, many new fields of studies such as natural language processing 
(NLP), speech recognition, language recognition, speaker recognition, computer-assisted 
teaching and learning are extensively researched. Tamil being one of the oldest surviving-
classical language has adapted into various forms since its origin. But influence of other 
languages on Tamil was less significant in the past compared to now. English being one of the 
largest spoken languages in world, plays a key role in influencing native Tamil speakers 
today. In this work, through our research studies, we quantify the shifts in language use 
among the internet-using Tamil Speakers. 

 

Index Terms— Internet, Social Networks, Human-Centered, Tamil-Computing. 
 

INTRODUCTION 

AMIL is one of the longest-surviving classical languages      in the world. Extensive efforts 

are implemented by researchers and Tamil diasporas around the globe to protect the fineness 

of this classical language. Recently Harvard Tamil Chair was established to elevate the Tamil 

language research. Scholars and experts in information technology are developing many ways 

by which classical Tamil can be preserved. In India more than one hundred thousand stone 

inscriptions were found. out of which around 60,000 stone inscriptions were in Tamil, which 

dates back to stone age period. This proves that Tamil is one of the oldest language spoken in 

India. Apart from this many epigraphs and petro graphs were found in various archeological 

excavation sites located in Tamil Nadu, India. Recent excavations in Keezhadi in Sivagangai 

district of Tamil Nadu provided evidences of ancient civilization that lived in banks of river 

T
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Vaigai. These findings dates back to Sangam era period. As humans evolved, languages were 

developed as a means of communication. These communications initially were passed on to 

generations only through sounds. Later these sounds were inscribed in stones as inscriptions 

in pictographic forms to represent a particular object. As thousands of years passed by, 

grammar was adapted. Early human civilizations recorded events, described things, in palm 

leaf manuscripts. As grammar usage got matured, excellent literatures were written. Many 

ancient Tamil literatures in palm leaf manuscripts aging thousands of years are being 

preserved by archeology department. Colonization and western printing technology converted 

many of these literatures into books. Millions of books were published in last couple of 

hundred years. The way Tamil language is spoken and the way Tamil script is written in 

stone-age inscriptions, palm-leaf manuscripts and books evolved with time. Today in this 

digital era huge amount of information is stored in digital-media. Especially social-media has 

become a platform were more information is being shared instantly.  

In this work, we quantified the shift in language use among internet-using Tamil speakers.  

For a comprehensive analysis, we studied a total of 100 Tamil speakers under three age 

groups. Predominantly, we studied more people in age group 18 to 36 years of age to 

understand the use of Tamil in Internet among youth. We raised some key questions related to 

the language use in social networking sites and concluded our findings with some key points.  

APPROACH AND METHODOLOGY 

The study was conducted by individually surveying one hundred internet using Tamil 

speakers. We used Google forms to collect the data. We studied the response of young Tamil 

youth who use the internet most. We collected data from three different age groups. Fig. 1 

illustrates the three different age groups. Individuals with 18-27 years of age, individuals with 

27-36 years of age and individuals between 36-65 years of age participated in the study.  Out 

of the 100 participants 30% of survey takers belonged to 18-27 years of age; 40% of survey 

takers belonged to 27-36 years age group; and remaining 30% belonged to 36-65 years of age 

group. Clearly, students and working Tamil youth constituted 70% of the population studied 

for this research. We also recorded the profession of the Tamils who took the survey. 27 of 

those who took the survey were Information Technology IT professionals. It is very important 

to analyze the impact of language shift among the software professionals who use computer at 

ease. PhD students and researcher scholars constituted the second largest professional group 

among the survey-takers. The other professions mentioned include but not limited to :  

doctors, managers - employers in business firms, photographer, house-wife, retired. This 

denote that we have covered a diverse set of group and not limited to a particular profession. 

The Male : Female gender ratio among the survey takers was 80 : 20 which shows the large 

number participation from Males as shown in Fig. 2. We are happy that almost 90% of the 

survey takers had one degree and are graduates. We made a Fig. 3 to show the educational 

qualifications of some of the survey-takers. 

RESULTS AND DISCUSSIONS 

Fig. 4, shows the medium of instruction in school/college. The 66% respondents were 

educated in English. and 34% had Tamil as their medium of instruction in school and college. 

We could also understand the impact of having English as the medium of instruction in 

education sector. We also infer that among current generation of youth if we consider 

surveying 100 native Tamil speakers, 66% of them are educated in English not in Tamil. 

Especially it is very important to note that those who are educated in Tamil are from 36-65 

age group. Fig. 5 shows the volume of English usage in work place. 13% people use very 
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little English and more Tamil in their work. 34% people use average amount of English and 

Tamil a the work place. Almost 21% responded that they use more English and less Tamil. 

29% responded that they use only English as their language of communication in work place. 

It is good know that almost 50% of the respondents still use Tamil as their language of 

communication in work place. The myth that English is the only language for bringing better 

communication in work environment might change among Tamil speakers. Majority of the 

respondents, as shown in Fig 6, responded that Tamil is the language, they use to 

communicate effectively with their friends and parents. They also voted that Tamil is easy to 

speak than English for better communication as shown in Fig 7. But when it comes to social 

media language use, more than 70% said English is easy to use. Only 29% felt Tamil is easy 

to use in social media such as Face book / Whatsapp. On raising questions about the script 

form used by Tamil speakers in social media some interesting results came. Only 26% of 

respondents said they use English to type messages in social media. 32% uses Tamil letters to 

type and most importantly, majority of Tamil speakers (almost 42%) use  Tamil in Roman 

letters (Eg : Vanakkam, Nandri).  

44% responded that they cannot express sentiments like love, anger, sadness well in 

English. 33% responded that may be. and only 22% responded that they can express 

sentiments like love anger and sadness well in English. We infer that even though 70% 

internet users feel that English is easy to use in social media, only 26% actually use pure 

roman English script to type in social media and even among those who use English they 

cannot properly communicate their sentiments in social media if they use English! Thus, 

many of the internet users prefer to use Tamil.  

69% of the respondents replied that they have used Google Tamil (Indic) keyboard. 31% of 

the internet users have not yet tried Google Tamil (Indic) keyboard.  

Around 75% responded that using roman English letters is more convenient and easy to 

type. Only 25% use Tamil letters to type Tamil in social media.  

We questioned if the Tamil speakers knew the meaning of following Tamil words. 

ந"�ர�ந"�ர�ந"�ர�ந"�ர�, இைய$தஇைய$தஇைய$தஇைய$த, பச()�பச()�பச()�பச()�, )லவி)லவி)லவி)லவி, ஒ�றாட"ஒ�றாட"ஒ�றாட"ஒ�றாட"; only 15% responded that they know the 

meaning of all 5 words. Almost 18% responded that they do not know the meaning of all 5 

words. 13% replied they know meaning of one word.  14% replied they know the meaning of 

two words. 25% replied that they know the meaning of three words. 15% replied they know 

the meaning of 4 words.  

70% of Tamil speakers responded that spelling Tamil is easy. So the popular theory, 

"spelling Tamil is difficult, that is why not many use Tamil in social media" is not valid 

anymore. 17% responded that they can type in Tamil fast using Tamil letters. 43% responded 

that they can type Tamil using Tamil letters in normal (average) speed. 26% said they can 

type in Tamil but slow. 15% responded that they do not know how to type in Tamil (never 

used a Tamil keyboard) !  

By using Roman letters (English alphabets) to type Tamil 40% said they can type very fast.  

and 43% said they can type at normal speed. 17% said even if they use roman English 

alphabets to type Tamil their typing speed is slow. 

64% responded that they can type in English very fast and 34% can type at normal speed.  

less than 2% said their English typing speed is slow.  

100% of survey takers replied that they know the meaning of following Thirukkural (which 

are taught almost in all schools). 

அகரஅகரஅகரஅகர �தல�தல�தல�தல எ-�ெத"லா�எ-�ெத"லா�எ-�ெத"லா�எ-�ெத"லா� ஆதிஆதிஆதிஆதி 
பகவ�பகவ�பகவ�பகவ� �த�ேற�த�ேற�த�ேற�த�ேற உல�உல�உல�உல�. 
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75% of survey takers replied that they know the meaning of following Thirukkural (which 

is not so commonly taught in all schools). 

பாியி0�பாியி0�பாியி0�பாியி0� ஆகவா�ஆகவா�ஆகவா�ஆகவா� பால"லபால"லபால"லபால"ல உ���1உ���1உ���1உ���1  

ெசாாியி0�ெசாாியி0�ெசாாியி0�ெசாாியி0� ேபாகாேபாகாேபாகாேபாகா தமதமதமதம  

Remaining 25% replied that they have not heard of this Thirukkural before.  

Every day new Internet-words are being invented and popularly used, such as, Troll, Selfie, 

Meme, Smiley, Emoticon. 67% of Tamil speakers who use internet responded that they do not 

know the equivalent Tamil words for above words. For some commonly used English words 

like Car, Geometry, Printer,  65% responded that they know the equivalent Tamil words and 

35% responded that they do not know the equivalent Tamil words for all above three English 

words.  

92% of internet Tamil users use English for searching a query in Google. Only 8% use 

Tamil to search in Google. When questioned if Tamil is used does the search engine provide 

accurate answers that they sought,  40% of respondent said they did not get accurate result.   

Almost 88% of the survey takers responded that their friends in social media use Tamil to 

express their thoughts.  

Finally, we know the psychological mind set of Tamil speaking internet users we raised 

following question. "If Tamils don't use their language in internet/day-to-day life, Tamil 

letters (script) may deform in 200 years. Your thoughts?" 58% responded that they already 

started using Tamil and they will encourage their friends to use Tamil. 37% responded that "I 

won't let Tamil Script to deform. I will start to use Tamil Scripts from Now" and last but not 

least, 5% responded "It's OK to let Tamil script deform". 

  CONCLUSION 

We have investigated, 100 Tamil speaking internet users. We tried to quantify the shift 

in language use among internet users. Majority of the Tamil speakers use Tamil to 

communicate in social media, either in Tamil letters or in roman alphabets form. It is 

very important to build more applications that will make Tamil language use more 

convenient and easy for the Tamil speaking internet users. 
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இல�கைகயி"இல�கைகயி"இல�கைகயி"இல�கைகயி"    அரசக2�ெமாழிக�அரசக2�ெமாழிக�அரசக2�ெமாழிக�அரசக2�ெமாழிக�    நைட�ைறயா�க�தி�நைட�ைறயா�க�தி�நைட�ைறயா�க�தி�நைட�ைறயா�க�தி�    ஒ2ஒ2ஒ2ஒ2    ப�தியானப�தியானப�தியானப�தியான    
தமி5ெமாழிதமி5ெமாழிதமி5ெமாழிதமி5ெமாழி    நைட�ைறயா�க�தி"நைட�ைறயா�க�தி"நைட�ைறயா�க�தி"நைட�ைறயா�க�தி"    தகவ�தகவ�தகவ�தகவ�    ெதாழி67ப�தி�ெதாழி67ப�தி�ெதாழி67ப�தி�ெதாழி67ப�தி�    வகிபாக�வகிபாக�வகிபாக�வகிபாக�    

    
����. . . . ம8ர�ம8ர�ம8ர�ம8ர�    
இலDைக 

___________________________________________________________________________ 

 
இலDகைகயி� அரசிய� யா/பி�ப இ6நா�� அரOக5ம ெமாழிகளி�  
ஒ�றாக தமி0 ஏ� 	ெகா(ள/ ப�5	கிற�.  நீ�டகால அரசிய� 
ேபாரா�டDகSடாக/ ெபற/ப�ட இ@%ாிைம நைட�ைற/ப9)�வதி� 
ஏராளமான சி	க�கM� ேபாதாைமகM� காண/ப9கி�றன. 
 
அரOக5�ெமாழிக( ெதாட,பான அைம8ச, �த� ப�ேவ  அரச �ைறகMட?� 
ெதாட,7�ற அதிகாாிக(, ஊழிய,க(, ெபா�ம	களிடமி56� ேந,காண�க( 
;ல�� ேக(வி	ெகா)�க( ;ல�� ெபற/ப�ட தர%களி� அ/பைடயி<� 
ஊடகDகளி� இ� ெதாட,பாக ெவளிவ6த தகவ�களி� அ/பைடயி<� 
ெபற/ப�ட அவதானDகM� �%கM� இ	க�9ைரயி� ெதா"/ப9கி�றன. 
 
அரOக5�ெமாழிக( ெதாட,பான அைம8ச, �த� ப�ேவ  அரச �ைறகMட?� 
ெதாட,7�ற அதிகாாிக(, ஊழிய,க(, ெபா�ம	களிடமி56� ேந,காண�க( 
;ல�� ேக(வி	ெகா)�க( ;ல�� ெபற/ப�ட தர%களி� அ/பைடயி<� 
ஊடகDகளி� இ� ெதாட,பாக ெவளிவ6த தகவ�களி� அ/பைடயி<� 
ெபற/ப�ட அவதானDகM� �%கM� இ	க�9ைரயி� ெதா"/ப9கி�றன. 
 
அரசக5ம ெமாழிகளி� ஒ�  எ�ற அ/பைடயி� தமி0 ெமாழியி� நைட�ைற-
யா	க)தி� ஏ�ப9� சி	க�கM� ��9	 க�ைடகM� �த�ைமயான காரணDக( 
ெதாழி� H�ப ாீதியானைவ அ�ல, அரசிய� ாீதியானைவேய.  அ6த அ/பைடயி� 
தமி0 ெமாழி நைட�ைறயா	க)தி� உ(ள சி	க�கைள	 கைளவதி� அ3)தமான 
வகிபாக)திைன எ9/ப� அரசிய� ாீதியான மா�றDகளாகேவ இ5	க �-�.  
இ5/பி?� ெதாழி H�ப ாீதியான தடDக�கM� தைடகM� உ(ளன எ�பைத 
இ@வா$வி� ;ல� க�டாிய �6)�.  தமி0 ெமாழி நைட�ைறயா	க)தி� தகவ� 
ெதாழி H�ப)�	ெகன இ5 வகிபாக� ( )  இ5/பைத அைடயாள� காண �கிற�. 
 
தமி0 ெமாழி நைட�ைறயா	க)தி� தகவ� ெதாழி� H�ப)தி� வகிபாக� இர�9 
ேகாணDகளி� ஆ$% ெச$ய/ப9கிற�. 
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1.  த�ேபா� தமி0 ெமாழி நைட�ைறயா	க)தி� தகவ� ெதாழி� H�ப� பD" 
ப� � இடDகளி� ஏ�ப9� சி	க�கைள இன� காGத<� அ8சி	க�கைள) 
தீ,)�ெகா(M� வழிவைககM�. 

2.  எதி,கால)தி� தமி0 ெமாழி நைட�ைறயா	க)திைன "ைற கைள6� ேம<� 
சீ,ப9)தி	 ெகா(ள) தகவ� ெதாழி H�ப)திைன/ பய�ப9)த	 &ய 
வழிவைககைள	 க�டறித�. 

 
த�ேபா� பய�ப9)த/ப9� ெதாழி H�பDக(, ஏைனய �ைறகளி<� 
பய�ப9)த/ப9� அ/பைடயான தகவ� ெதாழி H�ப வசதிக( எ�பைத) தா� 
சிற/பான ெமாழிசா,6த ெதாழி H�ப) தீ,%க( எ?மளவி� ெபாியளவி� 
வி5)தி-�றைவயாக இ�ைல. ஊடகDகளி� ெவளியா"� தமி0ெமாழி 
நைட�ைறயா	க� ெதாட,பான �ைற/பா9கைள/ ப"/பா$% ெச$-�ேபா�, 
அவ�றி� ப�ேவ  �ைறபா9க(, அ/பைடயான ெதாழி H�ப8 சி	க�களா� 
ஏ�ப9வைத	 க�டறிய �கிற�.  ஒ5D"றி ஆதர%, எ3)�58 சி	க�க(, 
ெமாழிெபய,/7 ெம�ெபா5(களி� அ/பைடகளாக அைமகி�றன.  இைவ தவிர, 
ெமாழிசா,6த கணிைமயி� �ைறயான பயி�சி வழDக/படாைம காரணமாக 
ெபா /பான ஊழிய,க( தமி0 ெமாழி நைட�ைறயா	க)தி� பல தவ கைள 
இைழ	கி�றன, எ�பைத-� க�டறிய �கிற�. 
 
இ/ேபாதாைமகைள) தீ,	"�கமாக அரO ப�ேவ  நடவ	ைககைள இத�" 
��ன, எ9)�(ள�. "றி/பாக, இலDைக	கான தமி0	 "றி�ைறயாக 
-னிேகாைன-�,, விைச/பலைக) தள	ேகாலமாக ெரDகனாத� விைச/பலைக-� 
* எ� * தர நி,ணயமா	கி, அரO நி வ�Dகளி� அ 6 நியமDகைளேய 
க�டாயமாக/ பய�ப9)த ேவ�9� எ� � அறிவி)�(ள�.  வி�ேடா*, 
Aன	* இயD"தளDகM	கான விைச/பலைக இய	கிகளி� ெரDக நாத� 
விைச/பலைக) தள	ேகால)ைத உ(ளட	கி-(ள�.  தமி0 ெமாழி	ெகன8 சில 
-னிேகா� எ3)�5	கைள உ5வா	கி இலவசமாக ெவளியி�9(ள�.  இ8ெசய� 
தி�டDக( இலDைக தகவ� ெதாழி H�ப �கவ, H வன)தா� ��ென9	க/-
ப�டன.  அ/பயி56�� இவ�ைற நைட�ைற	"	 ெகா�9வ5வதி<� உாிய 
பயி�சிகைள வழD"வதி<� ேபாதாைமக( காண/ப9கி�றன. 
 
எதி,கால)ைத மனDெகா�9 தமி0 ெமாழி நைட�ைறயா	க)தி� பய�ப9)த/-
பட	&ய த�ேபாதய தகவ� ெதாழி H�ப ��ேன�றDகைள-� க5விகைள-� 
இ@வா$% இனDகா�கிற�. பய�ப9)த/பட	&ய ெம�ெபா5� க5விக( 
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சிலவ�ைற-� அ/பைட வசதிகேளா9 உ5வா	கி	 கா�சி/ப9)�கிற�.  சி� 
பாி6�ைரகைள-� ��ைவ	கிற�. 
 
அரO நி வ�Dகளி� அதிகாாிகMைடய ேந,காண�களிA56� ெமாழிெபய,/ைப 
விைன)திற?ட?� ஒ5Dகிைண/7ட?� ெச$ய �யாதி5/ப� தமி0 ெமாழி 
நைட�ைறயா	க� த�ேபா� எதி,ெகா(M� சவாலாக இனDகாண/ப9கிற�. 
கைல8ெசா� பய�பா�� ஏ�ப9� �ர�பா9கைள	 கைளவ� ெதாட	க� ஒேர 
பணிைய மீள%� பல �ைற ெச$யேவ� இ5)த�, 
ெமாழிெபய,/பாள,களிைடேயயான ெதாட,பா<� ஒ5Dகிைண/7� 
இ�லாதி5)த� எ�பன வைர ப�ேவ  சி	க�க( ெமாழிெபய,/7 விடய)தி� 
காண/ப9கி�றன.  இ8சி	க�கைள	 கைள6� ெமாழிெபய,/7/ பணிகைள 
ஒ5Dகிைண/பத�"� ெமாழிெபய,/பாள,களிைட-ேயயான வைலைம/ 
ெபா�றிைன உ5வா	"வத�"மான ெம�ெபா5� க5வி ஒ�  இ	க�9ைர	ெகன 
உ5வா	க/ ப�9(ள�.  இைணய வழியாக இயD"� இ�ெமா�ெபா5( வி	சனாி 
�தலான கைல8ெசா� அகர�தAகைள உ(ளட	கியி5/ப�ட� ஏ�கனேவ 
ெமாழிெபய,	க/ப�டவ�ைற மீள ெமாழிெபய,	"� பணி8Oைமயிைன 
இ�லா)தா	"வ�ட� ெமாழி-ெபய//பாள,களிைடேயயான ஒ5Dகிைண/ைப-� 
ெதாட,பாடைல-� ஏ�ப9)�கிற�.  இ	க5வி ;ல� வள,)ெத9	க/ப9� 
��ெமாழி  ெமாழிெப$,/7க( அடDகிய தர%)தள)ைத	 ெகா�9 ெசய�ைக 
H�ணறி% ெகா�ட ெம�ெபா5(கைள-� திற�மி	க ெமாழிெபய,/7	 
க5விகைள-� எதி,கால)தி� உ5வா	க �-�. 
 
7ைகவ� நிைலயDக( �த� அரO நி வ�Dக( வைர "ர�வழி 
அறி%/7	கைள) தமி0 ெமாழியி� வழD"வதி� "ைறபா9க( காண/ ப9கி�றன.  
வைரய 	க/ப�ட ெசா�களKசிய)ைத-� வா	கிய அைம/7	கைள-� ெகா�ட 
இ@ அறி%/7க( எளிதாகேவ ெம�ெபா5(களி� �ைணெகா�9 தமி0 ஏைனய 
ெமாழிகளி<� வழDக/பட ேவ�9�.  இத�") தமிழி� த�ேபா� 
வி5)தியைட6�(ள "ர� ெதா"/பி இ	க�9ைர	ெகன உ5வா	க/ ப�9(ள�. 
 
அரOக5ம ெமாழிக( திைண	கள� ��ெமாழி நைட�ைறயா	க<	கான அைம8O 
தமி0 ெமாழி நைட�ைறயா	க)தி� உ(ள �ைற/பா9கைள) ெதாிவி	கெவன) 
தனியான ெதாைலேபசி எ� ஒ�றிைன வழDகி-(ளன.  இ� ேம<� வி5)தி 
ெச$ய/ப�9, திற� ேபசிகளிA56�� இைணய� ;லமாக%� படDக(-
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ஒA	ேகா/7க(-Lேயா ;ல� �ைற/பா9கைள/ பதி% ெச$� அவ�ைற பி� 
ெதாட,வத�கான வசதிக( வழDக/பட ேவ�9�. 
 
அரO  நி வனDகளி� அறி%/7/ பலைகக(, ெபய,/பலைகக( ேபா�ற-வ�ைற8 
சாிபா,)� அ?மதி/பத�கான க�டைம/பிைன உ5வா"வ� ெதாட,பாக 
��ெமாழிக( நைட�ைறயா	க)�	கான அைம8சின, ேந,-காண�களி�ேபா� 
ெதாிவி)தன,.  அ@வாறான ஒ5 க�டைம/7 உ5வா"மிட)�,  தமி0 ெசா� தி5)தி, 
இல	கண) தி5)தி ேபா�றவ�ைற/ பய�ப9)தி இைணய வழியாகேவ �த�க�ட8 
சாிபா,/பிைன8 ெச$� ெகா(ள �-�.  இைவ தவிர, இலDைகயின அரOக5� 
ெமாழிகைள	 க�பி/பத�" தகவ� ெதாழி H�ப)தி� �ைணைய/ ெப� 	 
ெகா(ள�-�. 
 
 நீ�டகால அ/பைடயி� வள,6� வ5� ெதாழி H�ப8 ெச� ெநறிகைள ஒ�, 
தமி0 –சிDகள ெமாழிெபய,/7	 க5விக(, "ர� உணாிக(, எ3)�ணாிக( 
;லமான ெமாழிெபய,/7 ேபா�றவ�றி� அரOக5ம ெமாழிகைள அைம8O 
�தA9வைத-� இ@ வா$% பாி6�ைர	கிற�.  ஏ�	கனேவ இ)�ைறயி� இட� 
ெப� வ5� திற6த ;ல �ய�சிகMட?� அைம/7கMட?� "3	கMட?� 
வைலைம/ ெபா�றிைன உ5வா	"வ� அவசியமான�. 
 
ப�ெமாழி நைட�ைறயா	க)திைன8 ெச$�வ5� சிDக/T,, கனடா ேபா�ற 
ஏைனய நா9களி� இ)�ைறயி� தகவ� ெதாழி H�ப)தி� வகிபாக� ப�றிய 
அ?பவDகைள-� ெப� 	 ெகா(ள�-�. 
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ஆ��192�க�ஆ��192�க�ஆ��192�க�ஆ��192�க� 
நா�� ெபா5ளாதார)தி<�, க�வி)�ைறயி<� ��னணி மாநிலமாக 
இ56�வ5� தமி0நா��, 2016�ஆ�9 நட6த ச�ட/ேபரைவ ேத,தA� 
ேபா�வா	காள,கைள கவ,வத�காக ப�ேவ  7தியெதா ழி�H�பDக( அரசிய� 
க�சிகளா� பய�ப9)த/ப�டன. "றி/பாக ச;க இைணய தளDகளி� அரசிய� 
க�சிகளா� ேம�ெகா(ள/ப�ட பிர8சாரமான� மிக/ெபாிய தா	க)ைத 
ஏ�ப9)திய� எ�  பரவலாக ந�ப/ப9கிற�. எனேவ, இ6த ஆ$வான� 2016� 
தமி0நா9 ச�ட/ ேபரைவ ேத,தA�ேபா� ச;க இைணய தளDகைள 
இைளஞ,க( எ@வா , எத�காக பய�ப9)தினா,க(, அத� தா	க� 
உ�ைமயிேலேய வா	"களி� ;ல� பிரதிபA)�(ளதா எ�ற ேக(விகM	" 
பதிலளி	"� வைகயி� நட)த/ப�9(ள�. 
�றி()வா��ைதக��றி()வா��ைதக��றி()வா��ைதக��றி()வா��ைதக�:::: Social Media, TN Election, Twitter, Facebook   
 
��0ைர��0ைர��0ைர��0ைர 
சமீபகாலமாக நட6�வ5� ெதாழி�H�ப 7ர�சியான� பார�பாிய ஊடகDகளான 
ெச$தி)தா(க(, இத0க( ம� � ெதாைல	கா�சி என பலவ�றி�" சவா� 
அளி)� வ5கிற�. அதி<� "றி/பாக ச;க இைணயதளDகளி� வர% ப�ேவ  
தர/பின5	கிைடேய நிலவிவ6த பய�பா�9 ம� � தகவ� ெதாட,7 சா,6த 
பிர8சைனகைள ெவ"வாக "ைற)�(ள� எனலா�. ச;க இைணய 
தளDகளான� தகவ�க( ம� � க5)�	கைள உ5வா	"�, ெதாிவி	"�, பகி5� 
ம� � ஒ5வர� ெகா(ைக சா,6த பா,ைவைய உலக� �3வ�� ஏ�ெகனேவ 
ெதாி6த ம� � ெதாியாத நப,கMட� விவாதி	"� 7திய ஊடகமாக உ5மாறி 
வ5கிற�. 
தமிழக)தி� �	கிய அரசிய� க�சிக( 7திய ெதாழி�H�பDக(, "றி/பாக ச;க 
இைணய தளDகளி� அவசிய)ைத உண,6�, இ6த ேத,தA�ேபா� ேப*7	 
ம� � �வி�ட, உ(ளி�ட ப�ேவ  ச;க இைணய தளDகளி� கண	ைக) 
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ெதாடDகி பதி%கைள இட) ெதாடDகின. ஏ�கனேவ, சில க�சிக( ச;க 
இைணயதளDகளி� இ56தா<�, ேத,த� அறிவி/7 வ6த%ட�தா� அைவ 
�3L8சி� ெசய�பட ஆர�பி)தன எ�ப� "றி/பிட) த	க�. தமிழக அரசிய� 
வரலா�றி� �த��ைறயாக ெச$தி அறி	ைகக( பார�பாிய ஊடகDகM	" 
அ?/ப/ப9வத�" ��னதாக க�சிகளி� அதிகார/T,வ ச;க இைணய தள 
ப	கDகளி� ெவளியிட/ப�டேதா9, க�சிகளி� ேத,த� அறி	ைகக( ம� � 
வா	" திக( ஆகியைவ ேப*7	, �வி�ட, ம� � UU/ உ(ளி�ட ச;க 
இைணயதளDகளி<� ம� � க�சிகளி� அதிகார/T,வ இைணய தளDகளி<�,  
இல�ச	கண	கான Nபா$ ெசலவழி)� விள�பர�� ெச$ய/ப�ட�.  
"internetlivestats.com" எ�?� இைணயதள� அளி	"� தர%களி�ப 
இ6தியாவி� ெமா)த ம	க(ெதாைகயி�  34.8% ேப,, அதாவ� கி�ட)த�ட 46 
ேகாேப, இைணய தள)ைத பய�ப9)�கி�றன,. அதி<� "றி/பாக 
நக,/7றDகளி� ச;க இைணய தளDகைள பய�ப9)�-பவ,களி� எ�ணி	ைக 
118 மி�Aயனாக%�, ஊரக/ ப"திகளி� 25 மி�Aயனாக%� உ(ள�.  
இைணயதள பய�பா�� உலகிேலேய இ6தியா இர�டாமிட� வகி	"� 
நிைலயி�, ம)திய அரசி� சமீப)திய அறி	ைகெயா�றி� ப, இ6திய அளவி� 
தமிழக� 2.68 ேகா பய�பா�டாள,கMட� இர�டாமிட)ைத ெப� (ள�. 
ெச�ற ஆ�9 நட6த ச�ட/ேபரைவ ேத,தA� ெமா)த� 5.79 ேகாேப, 
வா	களி	"� த"திைய ெப�றி56தன,. அதி� ஒ5 ேகா	"� ேம�ப�ேடா, 
�த��ைறயாக வா	களி	"� இைளஞ,க( எ�ப� "றி/பிட) த	க�.  
 
ேம�ேகா�க7:ைரக�ேம�ேகா�க7:ைரக�ேம�ேகா�க7:ைரக�ேம�ேகா�க7:ைரக�(Review of Literature)(Review of Literature)(Review of Literature)(Review of Literature)            
இ@வா$%	 க�9ைரயி� தைல/ேபா9 ஒ)த க5)�ைடய சில 
ஆ$%	க�9ைரக( "றி)த "றி/7க( கீேழ அளி	க/ப�9(ள�.  ேம<�, 
இ	க�9ைரகளான�, ேத,த<� – ச;க இைணய தளDகளி� தா	க�� 
எ�பைதைமய	 க5)தாகெகா�9,  அெமாி	க அதிப, ேத,தA� ேபா�� ம� � 
இ6திய நாடாMம�ற ேத,தA�ேபா�� ேம�ெகா(ள/ப�டைவகளா"�. 
ஆனா�, இ@வா$வான� �த��ைறயாக தமிழக ச�டம�ற ேத,தA�ேபா� 
இைளஞ,களி� ச;க இைணயதள/ பய�பா�ைட-� அத� தா	க)ைத-� 
க�டறிவத�காக%� ேம�ெகா(ள/ப�9(ள�.  
காய)ாி வாணி ம� � நிேலV அேலா� (2014) ஆகிேயா, “A Survey on Impact of 
Social Media on Election System” எ�ற தைல/பி� ெச$த ஆ$வி�, கட6த  2014� 
பாராMம�ற) ேத,தA�ேபா� ச;க இைணதளDகளி� அரசிய� க�சிகளி� 
ப	கDகளா� வா	காள,களிைடேய ஏ�ப9� தா	க� ம� � அத� காரணமாக 
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ேத,த� �%களி� ஏ�ப�9(ள மா�றDக( "றி)� ஆ$% ேம�ெகா(ள/ 
ப�ட�.     
     “Use of New Media in Election Campaigning (Lok Sabha Elections 2014)” எ�ற 
தைல/பி� Oபாக)த ப�டா8சா,யா (2014) எ�பவ, ெச$த ஆ$வி� ;ல�, 
“ெமா)த�(ள 815 மி�Aய� வா	காள,களி� ெவ � 12 சதLத ேப, ம�9�தா� 
7திய ெதாழி�H�பDகைள பய�ப9)�பவ,களாக உ(ளன, எ� �, எனேவ 
த�ேபாைத	" ச;க இைணய தளDக( அதிகளவி� தா	க)ைத ஏ�ப9)தவி�ைல 
எ�றா<� வ5Dகால)தி� அத�தா	க� மிக/ெபாிய அளவி� அதிகாி	"� எ�  
"றி/பிட/ ப�9(ள�. 
மீயா அஜீ, (2014) எ�பவ, “The Effects of Internet Usage on Voter Choice in 
the 2012 United States Presidential Elections”  எ�ற தைல/பி� ெச$த 
ஆ$வி�ப, “அெமாி	க "யரO தைலவ, ேத,தA� "றி/பி�ட க�சியி?ைடய 
ேவ�பாளாி� இைணயதள)ைத பா,ைவயி�டவ, ெப5�பா<� அவ5	ேக 
வா	களி)ததாக%�, கட6த நா�" ஆ�9களாக ச;க இைணய தளDகைள 
பய�ப9)�பவ,க( சனநாயக க�சி	" வா	களி)ததாக%�” க�டறிய/ 
ப�9(ள�.    
    
க2�திய"க2�திய"க2�திய"க2�திய"    ெசய�தி7ட�ெசய�தி7ட�ெசய�தி7ட�ெசய�தி7ட�        (Theoretical Framework) (Theoretical Framework) (Theoretical Framework) (Theoretical Framework)     
இ6த ஆ$வான� “Uses and Gratification Theory” எ�?� ேகா�பா�ைட 
அ/பைடயாக ெகா�9 ேம�ெகா(ள/ ப�9(ள�. இ6த ேகா�பா�ைட 
நி வியவரான எAஹூகா�* எ�?� அெமாி	க ச;கவிய� அறிஞாி� 
&� /ப, “ம	க( ச;க ம� � அறி% சா,6த ேதைவ	காக ஊடக)ைத 
பய�ப9)�கி�றன,. அ� தனி/ப�ட நபைரெபா )�, ெபா3ேபா	" சா,6த 
ேதைவ	காகேவாஅ�ல� தகவ� சா,6த ேதைவ	காகேவா,  தDகM	" 
ேதைவயான "றி/பி�ட ஊடகவைகைய ேத,6ெத9)� தDகளி� ேதைவைய 
நிைறேவ�றி	 ெகா(கி�றன,”. ேம<�, "றி/பாக இ6த ேகா�பாடான� ம	க( 
எத�காக ஊடக)ைத பய�ப9கி�றன, எ�ற ேக(வி	"�, அத� ;ல� 
கிைட	"� தகவ�க( ஒ5வாி� �ெவ9	"� ெசய��ைறயி� எ@வைகயான 
பDைக வகி	கி�ற� எ�ற ேக(வி	"� பதிலளி	கிற�. 
எனேவ, இ6த ேகா�பா�ைட அ/பைடயாக ெகா�9 2016� ஆ�9 நட6த 
தமிழக ச�ட/ேபரைவ ேத,தA�ேபா� ச;க இைணய) தளDகளி� 
ேம�ெகா(ள/ப�ட பிர8சார��, இைளஞ,களி� பய�பா9� எ6தளவி�" 
தா	க)ைத ஏ�ப9)தி உ(ள�எ�பைத க�டறிவதி� இ6த ஆ$% கவன� 
ெச<)�கிற�.  
    



90 

 

ஆ���ைறஆ���ைறஆ���ைறஆ���ைற    (Methodology) (Methodology) (Methodology) (Methodology)     
இ6த ஆ$வி�" ேதைவயான தர%கைள ெப வத�காக, ேக(வி)தா( ஒ�  
தயா, ெச$ய/ப�9 ெச�ைனயி� வசி	"� 18 வயதி�" ேம�ப�ட 500 
நப,களிட� பதி�க( ெபற/ப�டன. ஆ�, ெப� என இ5பாAன5� பDேக�ற 
இ6த ஆ$வி� ேக�க/ப�ட ேக(விகளைன)��, அ	"றி/பி�ட நப,களி� ச;க 
இைணயதள/ பய�பா9 ம� � ச;க இைணய தளDகளி� ;ல� அரசிய� 
க�சிகளா� ேம�ெகா(ள/ப�ட பிர8சாரDக( "றி)த அவ,களி� க5)ைத 
அறி-� வைகயி� அைம	க/ ப�56த�.  
ேக(வி)தா( ;ல� ெபற/ப�ட தர%கைள ப"/பா$% ெச$வத�காக SPSS 
எ�?� ெம�ெபா5M�, Microsoft Excel 2016 எ�ற ெம�ெபா5M� 
பய�ப9)த/ ப�டன. கீ0	காG� ;�  "றி	ேகா(கைளைமய/ ப9)தி இ6த 
ஆ$% ேம�ெகா(ள/ப�ட�.  

1) 2016� ஆ�9 தமிழக ச�ட/ேபரைவ ேத,தA� ேபா� ச;க 
இைணயதளDகளி� பரவ�. 

2) அரசிய� சா,6த தகவ�கைள ச;க இைணய)தளDக( ;ல� ெப�றதி� 
ம	கM	" கிைட)த விழி/7ண,%�, அ� வா	களி/பதி� ஆ�றிய பD"�. 

3) ச;க இைணயதளDக( ;ல� ேம�ெகா(ள/ப9� ேத,த� பிர8சார� 
"றி)த ம	களி� மனநிைலைய ெதாி6�	ெகா(ள. 

  
ஆ�����க�ஆ�����க�ஆ�����க�ஆ�����க�    (Findings)(Findings)(Findings)(Findings)    
ப�ேக�பாள�க�ப�ேக�பாள�க�ப�ேக�பாள�க�ப�ேக�பாள�க�: : : :     
இ6தஆ$வி� பDேக�ற 500 ேபாி� 279 ேப,ஆ�க(, 221 ேப,ெப�க(. ேம<�, 
500 பDேக�பாள,களி� 240 ேப, 18-21 வய�/பிாிைவ-�, 170 ேப, 21-25 
வய�/ பிாிைவ-� ம� � மீத�(ள 90 ேப, 25 ம� � அத�" ேம<(ள வய�/ 
பிாிைவ-� ேச,6தவ,களாவ,. ேம<�, ஆ$வி� பDேக�ற 500 ேப,களி� 
அதிகப�சமாக 310 ேப, ச;க இைணயதளDகைள பய�ப9)த வி5/பமான 
மி�னG க5வி திற�ேபசிக( (*மா,�ேபா�) எ� �, 105 ேப,ேமைச/ 
ம	கணினி எ� �, மீத�(ள 85 ேபாி� வி5/பமாக ைகயட	க	 கணினி-� 
உ(ள�. 
ப�ேக�பாள�க�ப�ேக�பாள�க�ப�ேக�பாள�க�ப�ேக�பாள�க�    ச<கச<கச<கச<க    இைணயஇைணயஇைணயஇைணய    தள�களி"தள�களி"தள�களி"தள�களி"    ெசலவி:�ெசலவி:�ெசலவி:�ெசலவி:�    ேநர�ேநர�ேநர�ேநர�: : : :     
அ�டவைண (1) ேக(விஎ� 1�ப ஆ$வி� பDேக�ற 500 ேப,களி� 
அதிகப�சமாக 350 ேப,ச;க இைணயதளDகைள ;�  வ5டDகM	" 
ேமலாக%�, 110 ேப, 2-3 வ5டDகளாக%�, மீத�(ள 40 ேப, கட6த ஒ5 
வ5டமாக இைணய தளDகைள பய�ப9)தி வ5வதாக ெதாிவி)�(ளன,.    
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அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண    1: 1: 1: 1: ப�ேக�பாள�களி�ச<கஇைணயதள(பய�பா:ப�ேக�பாள�களி�ச<கஇைணயதள(பய�பா:ப�ேக�பாள�களி�ச<கஇைணயதள(பய�பா:ப�ேக�பாள�களி�ச<கஇைணயதள(பய�பா:    
    

ெதாி�ெதாி�ெதாி�ெதாி�    எ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைக    

1111.... எ�தைனஎ�தைனஎ�தைனஎ�தைன    வவவவ2ட�களாக2ட�களாக2ட�களாக2ட�களாக    ச<கச<கச<கச<க    இைணயஇைணயஇைணயஇைணய    தள�கைளதள�கைளதள�கைளதள�கைள    
பய�ப:�திவ2கிறீ�க�பய�ப:�திவ2கிறீ�க�பய�ப:�திவ2கிறீ�க�பய�ப:�திவ2கிறீ�க�? (? (? (? (உதாஉதாஉதாஉதா. . . . ேப?)�ேப?)�ேப?)�ேப?)�, , , , 7வி7ட�7வி7ட�7வி7ட�7வி7ட�))))    

ெச�ற ஒ5 வ5டமாக 40 

2-3 வ5டDகளாக 110 

3 வ5டDகM	" ேமலாக 350 

2.2.2.2. ெச�திகைளெச�திகைளெச�திகைளெச�திகைள    அறி$�ெகா�வத�காகஅறி$�ெகா�வத�காகஅறி$�ெகா�வத�காகஅறி$�ெகா�வத�காக    சராசாியாகசராசாியாகசராசாியாகசராசாியாக    ஒ2ஒ2ஒ2ஒ2    நாளி"நாளி"நாளி"நாளி"    
எ�தைனஎ�தைனஎ�தைனஎ�தைன    மணிமணிமணிமணி    ேநர�ைதேநர�ைதேநர�ைதேநர�ைத    ச<கச<கச<கச<க    இைணய�இைணய�இைணய�இைணய�    தள�களி"தள�களி"தள�களி"தள�களி"    
ெசலவி:கிறீ�ெசலவி:கிறீ�ெசலவி:கிறீ�ெசலவி:கிறீ�க�க�க�க�????    

ஒ5மணி ேநர)தி�"� "ைறவாக 85 

1-3 மணிேநரDக( 190 

3-5 மணிேநரDக( 160 

5 மணிேநர)தி�"� ேமலாக 65 
    
ெச�திகைளெச�திகைளெச�திகைளெச�திகைள    அறி$�அறி$�அறி$�அறி$�    ெகா�வத�காகெகா�வத�காகெகா�வத�காகெகா�வத�காக    ச<கச<கச<கச<க    இைணயஇைணயஇைணயஇைணய    தள�க�தள�க�தள�க�தள�க�::::    
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண    (1)(1)(1)(1) ேக(விஎ� 2�ப ஆ$வி� பDேக�ற 500 ேப,களி� 
அதிகப�சமாக 190 ேப,ஒ5 நாைள	" 1-3 மணி ேநர)ைத ெச$திகைள அறி6� 
ெகா(வத�காக ச;க இைணயதளDகைள பய�ப9)�வதாக%�, 3-5 மணி ேநர� 
எ�  160 ேப5�, ஒ5மணி ேநர)தி�" "ைறவாக எ�  85 ேப5� ம� � 
மீத�(ள 65 ேப,ஒ5 நாைள	" 5 மணி ேநர)தி�"� ேமலாக ெச$திகைள அறி6� 
ெகா(வத�காக ச;க இைணய தளDகைள நா9வதாக ெதாிவி)�(ளன,. 
 
அரசிய"அரசிய"அரசிய"அரசிய"    �றி�த�றி�த�றி�த�றி�த    ெச�தி��ெச�தி��ெச�தி��ெச�தி��    வி2(பமானவி2(பமானவி2(பமானவி2(பமான    ஊடகவைகஊடகவைகஊடகவைகஊடகவைக::::    
அ�டவைண (2) ேக(விஎ� 1�ப ஆ$வி� பDேக�ற 500 ேப,களி� 
அதிகப�சமாக 165 ேப, சமமான எ�ணி	ைகயி�, அதாவ� அரசிய� "றி)த 
ெச$திகைள அறி6� ெகா(வத�காக ச;க இைணயதளDகைள நா9வதாக 165 
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ேப5�, ெச$தி)தா(கைளஅG"வதாக 165 ேப5�, ெதாைல	கா�சிக(எ�  
135 ேப5�, இத0க(எ�  30 ேப5�, மீத�(ள 5 ேப, ந�ப,க( ;லமாக 
ெதாி6�ெகா(வதாக%� பதிலளி)�(ளன,. ேம<�, இத�;ல� 
"9�ப)தினாிடமி56� ஒ5வ, &ட அரசிய� சா,6த ெச$திகைள அறி6�ெகா(ள 
பய�ப9)�வதி�ைல எ�ப� ெதாியவ5கிற�.  
 
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண    2: 2: 2: 2: அரசிய"அரசிய"அரசிய"அரசிய"    சா�$தசா�$தசா�$தசா�$த    ெச�திக@�ெச�திக@�ெச�திக@�ெச�திக@�, , , , ச<கச<கச<கச<க    இைணயஇைணயஇைணயஇைணய    தள�க@�தள�க@�தள�க@�தள�க@�    
    

ெதாி�ெதாி�ெதாி�ெதாி�    எ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைக    

1.1.1.1.    அரசிய"அரசிய"அரசிய"அரசிய"    �றி�த�றி�த�றி�த�றி�த    ெச�திகைளெச�திகைளெச�திகைளெச�திகைள    அறி$�ெகா�ளஅறி$�ெகா�ளஅறி$�ெகா�ளஅறி$�ெகா�ள    எAவைகயானஎAவைகயானஎAவைகயானஎAவைகயான    
ஊடக�ைதஊடக�ைதஊடக�ைதஊடக�ைத    பய�ப:��கிறீ�க�பய�ப:��கிறீ�க�பய�ப:��கிறீ�க�பய�ப:��கிறீ�க�????    

ச;க இைணய தளDக( 165 

ெச$தி)தா(க( 165 
இத0க( 30 
ெதாைல	கா�சி 135 

ந�ப,க( 5 
"9�ப� 0 

2.2.2.2. அரசிய"அரசிய"அரசிய"அரசிய"    ம���ம���ம���ம���    ேத�த"க�ேத�த"க�ேத�த"க�ேத�த"க�    �றி���றி���றி���றி��    விவாதி���விவாதி���விவாதி���விவாதி���    தளமாகதளமாகதளமாகதளமாக    
ச<கச<கச<கச<க    இைணய�இைணய�இைணய�இைணய�    தள�கைளதள�கைளதள�கைளதள�கைள    நீ�க�நீ�க�நீ�க�நீ�க�    ஏ���ஏ���ஏ���ஏ���    ெகா�கிறீ�களாெகா�கிறீ�களாெகா�கிறீ�களாெகா�கிறீ�களா????    

நி8சயமாக 235 

ச;க இைணய தளDக( த�ேபா�தா� 
வளர) �வDகி-(ளன 

210 

இ�?� இ�ைல 55 

 
மா��மா��மா��மா��    ஊடகமாஊடகமாஊடகமாஊடகமா    ச<கச<கச<கச<க    இைணயஇைணயஇைணயஇைணய    தள�க�தள�க�தள�க�தள�க�?:?:?:?:    
அ�டவைண (2) ேக(விஎ� 2�ப ஆ$வி� பDேக�ற 500 ேப,களிட� அரசிய� 
ம� � ேத,த�க( "றி)� விவாதி	"� மா�  ஊடகமாக ச;க 



93 

 

இைணயதளDகைள எ9)�	 ெகா(ளலாமா எ�  ேக�க/ப�ட�. அத�" அதிக 
ப�சமாக 235 ேப, நி8சயமாக எ� �, 210 ேப, ச;க இைணயதளDக( 
த�ேபா�தா� வளர) �வDகி-(ளன எ� �, மீத�(ள 55 இ�?� 
இ�ைலெய� � பதிலளி)�(ளன,.    
    
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண    3: 3: 3: 3: ச<கச<கச<கச<க    இைணயஇைணயஇைணயஇைணய    தள�க@�தள�க@�தள�க@�தள�க@�, , , , ேத�த"ேத�த"ேத�த"ேத�த"    பிர1சார��பிர1சார��பிர1சார��பிர1சார��    
    

ெதாி�ெதாி�ெதாி�ெதாி�    எ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைக    

1.1.1.1. அரசிய"அரசிய"அரசிய"அரசிய"    தைலவ�க�தைலவ�க�தைலவ�க�தைலவ�க�    ம���ம���ம���ம���    க7சியினாிைடக7சியினாிைடக7சியினாிைடக7சியினாிைடேயேயேயேய    அதிகாி��வ2�அதிகாி��வ2�அதிகாி��வ2�அதிகாி��வ2�    
ச<கச<கச<கச<க    இைணயதளஇைணயதளஇைணயதளஇைணயதள    பய�பா:பய�பா:பய�பா:பய�பா:    உ�க@��உ�க@��உ�க@��உ�க@��    த�ேபாைதயத�ேபாைதயத�ேபாைதயத�ேபாைதய    அரசிய"அரசிய"அரசிய"அரசிய"    
D5நிைலையD5நிைலையD5நிைலையD5நிைலைய    )ாி$��ெகா�ள)ாி$��ெகா�ள)ாி$��ெகா�ள)ாி$��ெகா�ள    பய�ப:கிறதாபய�ப:கிறதாபய�ப:கிறதாபய�ப:கிறதா????    

ஆ�, இ� பய�ப9கிற� 240 

ஏேதா ஒ5 வைகயி� பய�ப9கிற� 210 

இ�ைல, "ழ/ப)ைத)தா� ஏ�ப9)�கிற� 50 

2.2.2.2. அரசிய"அரசிய"அரசிய"அரசிய"    க7சிக�க7சிக�க7சிக�க7சிக�    ச<கச<கச<கச<க    இைணயதள�களி"இைணயதள�களி"இைணயதள�களி"இைணயதள�களி"    விவிவிவிள�பரள�பரள�பரள�பர    பிர1சார�பிர1சார�பிர1சார�பிர1சார�    
ெச�வ�ெச�வ�ெச�வ�ெச�வ�    �றி���றி���றி���றி��    உ�க�உ�க�உ�க�உ�க�    க2�ெத�னக2�ெத�னக2�ெத�னக2�ெத�ன????    

பய�ப9கிற� 100 
ெவ /ேப� கிற� 320 
ேநரவிரய� 80 

3.3.3.3. த�ேபாைதயத�ேபாைதயத�ேபாைதயத�ேபாைதய    அரசிய"அரசிய"அரசிய"அரசிய"    D5நிைலD5நிைலD5நிைலD5நிைல    �றி���றி���றி���றி��    ஏதாவ�ஏதாவ�ஏதாவ�ஏதாவ�    ச<கச<கச<கச<க    
இைணயதள�க�இைணயதள�க�இைணயதள�க�இைணயதள�க�    <ல�<ல�<ல�<ல�    அறி$��ளீ�களாஅறி$��ளீ�களாஅறி$��ளீ�களாஅறி$��ளீ�களா????    

ஆ�, மிக%� பய�ப9கிற� 170 

ஆ�, ஆனா� ெப5�பா<� ேவ	ைகயானைவகேள 290 
எைத-ேம க�கவி�ைல   40 
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அரசிய"அரசிய"அரசிய"அரசிய"    க7சிக@�க7சிக@�க7சிக@�க7சிக@�, , , , ச<கச<கச<கச<க    இைணயதளஇைணயதளஇைணயதளஇைணயதள    பய�பா:�பய�பா:�பய�பா:�பய�பா:�::::    
அ�டவைண (3) ேக(விஎ� 1�ப ஆ$வி� பDேக�ற 500 ேப,களி� 
ெப5�பாலாேனா,, அதாவ� 240 ேப, அரசிய� க�சிக( ம� � அத� 
தைலவ,களி� அதிகாி)�வ5� ச;க இைணயதள பய�பா9 த�ேபாைதய 
அரசிய� ேபா	ைக அறி6� ெகா(ள பய�ப9கிறெத� �, 210 ேப, அைவ ஏேதா 
ஒ5வைகயி� பய�ப9வதாக%�, மீத�(ள 50 ேப, அ)தைகய பதி%க( 
"ழ/ப)ைத)தா� விைளவி/பதாக%� க5)� ெதாிவி)�(ளன,. 
 
அரசிய"அரசிய"அரசிய"அரசிய"    க7சிக@�க7சிக@�க7சிக@�க7சிக@�, , , , ச<கச<கச<கச<க    இைணயதளஇைணயதளஇைணயதளஇைணயதள    விள�பரவிள�பரவிள�பரவிள�பர    பிர1சார��பிர1சார��பிர1சார��பிர1சார��::::    
அ�டவைண (3) ேக(விஎ� 2�ப ஆ$வி� பDேக�ற 500 ேப,களிட� அரசிய� 
க�சியின, ேத,த� "றி)� ச;க இைணய தளDகளி� ேம�ெகா(M� 
விள�பரDக( "றி)� ேக�டேபா�, ெப5�பா�ைமயானவ,க( அதாவ� 320 
ேப,, அைவ தDகM	" ெவ /ேப� � வைகயி<(ளதாக%�, 100 ேப,அைவ 
பய�ப9வதாக%�, மீத�(ள 80 ேப, அைவ ேநர)ைத விரய� ெச$வதாக%� 
&றி-(ளன,. 
 
ச<கச<கச<கச<க    இைணயதள�க@�இைணயதள�க@�இைணயதள�க@�இைணயதள�க@�, , , , பய�பா:�பய�பா:�பய�பா:�பய�பா:�::::    
அ�டவைண (3) ேக(விஎ� 3�ப ஆ$வி� பDேக�ற 500 ேப,களி� 290 ேப, 
ச;க இைணய தளDகளி� தாDக( காG� விடயDக( ெப5�பா<� 
ேவ	ைகயானைவகளாகேவ இ56ததாக%�, 170 ேப, த�ேபாைதய அரசிய� 
F0நிைலைய அறி6� ெகா(ள பய�ப�டதாக%�, மீத�(ள 40 ேப, தாDக( 
எைத-ேம க�கவி�ைல ெய� � ெதாிவி)�(ளன,. 
 
ச<கச<கச<கச<க    இைணயதளஇைணயதளஇைணயதளஇைணயதள    விவாத�களி"விவாத�களி"விவாத�களி"விவாத�களி"    ப�ேக�)ப�ேக�)ப�ேக�)ப�ேக�)::::    
அ�டவைண (4) ேக(விஎ� 1�ப ஆ$வி� பDேக�ற 500 ேப,களி� 
ெப5�பா�ைமயாேனா,அதாவ� 345 ேப, ச;க இைணயதளDகளி� நைடெப�ற 
விவாதDகளி� தDக( பDேக�றதி�ைல எ� �, மீதமி5	"� 155 ேப, தாDக( 
விவாதDகளி� பD"	ெகா�டதாக%� ெதாி)�(ளன,. 
 
வா�களி�கவா�களி�கவா�களி�கவா�களி�க    உதவியஉதவியஉதவியஉதவிய    காரணிகாரணிகாரணிகாரணி::::    
அ�டவைண (4) ேக(வி எ� 2�ப ஆ$வி� பDேக�ற 500 ேபாி� 180 
ேப,தDகளி� ந�ப,க( ம� � ச;க இைணயதளேம ேத,தA� ஒ5 "றி/பி�ட 
க�சி	" வா	களி	க உதவியதாக%�, 100 ேப, "9�ப� ம� � ச;க 
இைணயதள� என இர�9ேம உதவியதாக%�, "9�ப)தினாி� க5)ேத 
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உதவியதாக 80 ேப5�, "9�ப� ம� � ந�ப,க(எ�  70 ேப5�, ச;க 
இைணய தளDக(எ�  50 ேப5� ம� � மீதமி5	"� 20 ேப,ந�ப,க( எ� � 
க5)�) ெதாிவி)தி56தன,.   
 
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண    4: 4: 4: 4: ச<கச<கச<கச<க    இைணயதள�களி"இைணயதள�களி"இைணயதள�களி"இைணயதள�களி"    ேத�த"ேத�த"ேத�த"ேத�த"    பிர1சார��பிர1சார��பிர1சார��பிர1சார��, , , , ��ெவ:�����ெவ:�����ெவ:�����ெவ:���    
திற0�திற0�திற0�திற0�    
    
ெதாி�ெதாி�ெதாி�ெதாி�    எ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைகஎ�ணி�ைக    

1.1.1.1. சமீப�தியசமீப�தியசமீப�தியசமீப�திய    ேத�த"ேத�த"ேத�த"ேத�த"    �றி�த�றி�த�றி�த�றி�த    ச<கச<கச<கச<க    இைணயதள�களி"இைணயதள�களி"இைணயதள�களி"இைணயதள�களி"    நைடெப�றநைடெப�றநைடெப�றநைடெப�ற    
விவாத�களி"விவாத�களி"விவாத�களி"விவாத�களி"    ப�ேக�றீ�களாப�ேக�றீ�களாப�ேக�றீ�களாப�ேக�றீ�களா????    

ஆ� 155 

இ�ைல 345 

2. 2. 2. 2.     கீேழகீேழகீேழகீேழ    உ�ளஉ�ளஉ�ளஉ�ள    எ$தஎ$தஎ$தஎ$த    காரணிகாரணிகாரணிகாரணி    உ�கைளஉ�கைளஉ�கைளஉ�கைள    ஒ2ஒ2ஒ2ஒ2    �றி(பி7ட�றி(பி7ட�றி(பி7ட�றி(பி7ட    ஒ2ஒ2ஒ2ஒ2    க7சி��க7சி��க7சி��க7சி��    
வா�களி�கவா�களி�கவா�களி�கவா�களி�க    உதவிய�உதவிய�உதவிய�உதவிய�????    

ச;க இைணய தள� 50 

"9�ப� 80 
ந�ப,க( 20 
"9�ப� ம� � ந�ப,க( 70 
ந�ப,க( ம� � ச;கஇைணயதDக( 180 
"9�ப� ம� � ச;க இைணயதளDக( 100 
 
���ைர���ைர���ைர���ைர::::    
ேம�க�ட ஆ$%�%கைள ப"/பா$% ெச$-�ேபா� ேப*7	 ம� � 
�வி�ட, ேபா�ற ச;க இைணயதளDக( அரசிய� ம� � ேத,த� உ(ளி�ட 
ப�ேவ  வைகயான ெச$திக( ம� � தகவ�கைள அறி6� ெகா(ள உத%� 
�	கிய ஊடகமாக உ5ெவ9)�(ளதாக ெதாிய வ5கிற�. எனேவ, அரசிய� 
க�சிக( பார�பாிய ேத,த� பிர8சார வழி�ைறகைள ம�9ேம ைகயா�9 
வா	காள,கைள கவர இயலா� எ� �, ஒ5 அரசாDக)ைத அைம/பதி� �	கிய 
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பDைக வகி	"� நிைலைய ேநா	கி ச;க இைணயதளDக( ��ேனறி 
வ5வைத-� இத� ;ல� அறிவிய<கிற�. ேம<�, இ6த ஆ$வான� அரசிய� 
க�சியின, ச;க இைணயதளDகைள பய�ப9)�வைத ம	க( வரேவ�றா<�, 
அத� ;ல� ெச$ய/ப9� விள�பர பிர8சார அG"�ைறைய அவ,க( 
வி5�பவி�ைல எ�ப� ெதாிய வ5கிற�. வ5DகாலDகளி� ம	களிைடேய, 
"றி/பாக இைளஞ,களிைடேய ச;க இைணய தளDகளி� பய�பா9 ேம<� 
அதிகாி)� அவ,களி� �ெவ9	"� திறனி� �	கிய பDைக-�, ச;க 
பிர8சைனகைள விவாதி	"� தளமாக%� ச;க இைணய தளDக( மா � 
எ�பதி� ஐய� ஏ�மி�ைல. 
 
�றி()க��றி()க��றி()க��றி()க�::::    
1.1.1.1.     Gayatri Wani , Nilesh Alone (2014) 'A Survey on Impact of Social Media on 

Election System', (IJCSIT) International Journal of Computer Science and 
Information Technologies, Vol. 5 (6), pp. 73637366,  
http://www.ijcsit.com/docs/Volume%205/vol5issue06/ijcsit20140506100.pdf 

2.2.2.2.   Media Ajir (2014) 'The Effects of Internet Usage on Voter Choice in the 2012 
United States Presidential Elections', Creighton University, pp. 1-13 [Online]. 
Available at: 
https://www.creighton.edu/fileadmin/user/CCAS/departments/PoliticalScience
/Journal_of_Political_Research__JPR_/2014_JSP_papers/Media_A.pdf 

3.3.3.3.  Subhagata Bhattacharya (2014) Use of New Media in Election Campaigning 
(Lok Sabha Elections 2014), Delhi University: Available at : 
https://www.academia.edu/7486078/Use_of_New_Media_in_Election_Campai
gning_Lok_Sabha_Elections_2014_ 
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எழி�எழி�எழி�எழி�    ----    ெபா$ெபா$ெபா$ெபா$    பய�பா�%&'�பய�பா�%&'�பய�பா�%&'�பய�பா�%&'�,,,,    ெவளி(�ெவளி(�ெவளி(�ெவளி(�    ேநா)கியேநா)கியேநா)கியேநா)கிய    சவா�க*�சவா�க*�சவா�க*�சவா�க*�¨̈̈̈    
 

க+ணாகர�க+ணாகர�க+ணாகர�க+ணாகர�    கேணச�கேணச�கேணச�கேணச�, , , , கிேர,'மா�கிேர,'மா�கிேர,'மா�கிேர,'மா�    ராமரா-ராமரா-ராமரா-ராமரா-, , , ,     
அ+�ரா�அ+�ரா�அ+�ரா�அ+�ரா�    ஆ.மசர�ஆ.மசர�ஆ.மசர�ஆ.மசர�, , , , ம&/�ம&/�ம&/�ம&/�        0.$0.$0.$0.$    அ�ணாமைலஅ�ணாமைலஅ�ணாமைலஅ�ணாமைல....    
எழி� ெமாழி அற	க�டைள, சா� ஓேச, காAஃேபா,னியா. 

___________________________________________________________________________ 

92�க�92�க�92�க�92�க�    
எழி� ஒ5 தமி0 கணினி ெமாழி [1-3]- இ6த தமி0 கணினி ெமாழி எ�?� ப�யேல 
ஆேரா	கியமாக Clj-Thamil ேபா�ற தி�டDகளினா� [4], வள5� ஒ5 ேநா	கி� 
உ(ள�. பல ஆ�9க( ெதாட, �ய�சியா<�, அ?பவ)தினா<� த�ேபா� எழி� 
ெமாழி ஒ5 ெபா� ெவளிR�ைட அைட-� நிைலயி� உ(ள�. இ6த த5ண)தி� 
எழி� கட6த பாைதைய-�, ச6தி)த ெவ�றி ேதா�விகைள-�, சவா�கைள-� ஒ5 
வரலா�  பா,ைவ	"�, ெபாறியாள, திறனா$%	"� ஆவண/ப9)�� ேநா	கி� 
இ6த க�9ைர அைம-�. 

எழி"எழி"எழி"எழி"    ெமாழிெமாழிெமாழிெமாழி    இைட�க�இைட�க�இைட�க�இைட�க�    
பல வழிகளாக எழி� ெமாழிைய இைணய� வழி வழDக ��ப�ேடா�. இதி� �த� 
�ய�சி [1] Oயமாக ம	கணினியி� ஒ5 web server நி வி; அ9)� ezhillang.org 
எ�ற தள)தி� இைணய� வழி எழி� ெமாழிைய வழDகி, ேம<� இ6த [2-3] 
இைணயவழி இைட�க)ைத syntax highlighting ;ல�� ேம�ப9)தி ெகா9)ேதா�. 
ஆனா� கிைட)த தா	கேமா மிக "ைற%; எDகM	"� server ேம�பா,ைவ	" 
ேவைல அதிக�. �	கியமாக எழி� ெமாழி ெச�றைடய ேவ�ய சி�Y, 
மாணவ,கM	" கணினி-� கிைடயா�, இைணய�� கிைடயா�. இதைன உண,6த 
பி� எழி� ெமாழிைய கணினியி� ம�9� ேதைவ/ப9� அள%	" இைட�க)ைத 
ெகா9	"� ப வவைம	க ��ப�ேடா�. இ�ேவ “எ-திஎ-திஎ-திஎ-தி” (பட�:3). 

ெம�ெபா2�ெம�ெபா2�ெம�ெபா2�ெம�ெபா2�    ெவளிE:ெவளிE:ெவளிE:ெவளிE:        
ஒ5 ெம�ெபா5( வவைம/ைப தா�, இய	"� நிைலயி� இ5	"� எ�றா<� 
அதைன ெபா� ெவளிR9 எ�  வ5�  ெபா3� ஒ5 ப�யA�9 அதனி� உ(ள 
"ணாதிசயDகைள-�, சிற/ப�சDகைள-� சாிவர ேவைலெச$கிறதா எ� � 
பாிேசாதி)� ெவளியி9வ� மிக �	கியமான கணினி ெபாறியிய� வள,8சி நிைல. 
இ6த நிைலைய எ�ட எழி� [பட� : 1,2] ெமாழியி� பல பக( இ6த ஆ�9 



 

எ��க�ப�ட	. 
�கியமாக
“எ�தி” எ�ற இைட
க�
ேச��ேதா�. ேம�� Android 
���ெசய� (mobile app)  
ச தி�த சவா"கைள$� 
ெமாழிைய ெவளி&� ெச�ய
எ'கள	 
�ேன)ற�ைத ப�*ய"
 Project Stars Language

EzhilEzhilEzhilEzhil----LangLangLangLang 78 Python
ப��ய�ப��ய�ப��ய�ப��ய�    1:Github1:Github1:Github1:Github----இ�இ�இ�இ�        எழி�எழி�எழி�எழி�

 
எழி" ெமாழி பல ஆ-�களாக
வ தி.�கிற	; இ. தா��
ெமாழியி� தா�க�தி��, கைடசி
 

பட�பட�பட�பட�    1: 1: 1: 1: எ�திஎ�திஎ�திஎ�தி    ெசய�ெசய�ெசய�ெசய�

எழி" ெமாழிைய இ�ப* சி�வ/
க)�வி��� ஆசிாிய/க0��
பாட'க1, விள�க உைர, 
இண'க ெச�வேத 
�கியமான
பாிேசாதி��� ேவைலைய 


�கியமாக Windows, Linux இய'� தள'களி"
இைட
க� [பட�: 3, 5] - தயா/ நிைலயி" பய���	�

Android தள�தி" ஒ. “எழி" ைகேய�” [
(mobile app)  ஒ�ைற$� பைட�	1ேளா�. இ த ேவைலயி"

 ப)றி இ த க��ைரயி" பதி7 ெச�கிேறா�
ெச�ய ப'களி�த அைனவ.��� எ'கள	
ப�*ய" 1-இ" பா/�கலா�: Language closed issues open issues pull requests Fork

Python 100 93 59 35 
எழி�எழி�எழி�எழி�    ெமாழிெமாழிெமாழிெமாழி    ப�களி��ப�களி��ப�களி��ப�களி��    தள�தி�தள�தி�தள�தி�தள�தி�    ��ளிவிவர��ளிவிவர��ளிவிவர��ளிவிவர

ஆ-�களாக ஆைம ேவக�தி" இத� வள/9சி
இ. தா�� வள/9சிைய நிர" வாிகளி" எ-ண
*யா	

கைடசி பயனாள/களிட�தி�� ம��ேம காண

             
ெசய�ெசய�ெசய�ெசய�    ெதாட�கெதாட�கெதாட�கெதாட�க    பட�பட�பட�பட�.        .        .        .        பட�பட�பட�பட�    2: 2: 2: 2: எழி�எழி�எழி�எழி�    ெமாழிெமாழிெமாழிெமாழி

 
சி�வ/ சி�மிய/ ெபா	 பய�பா�*)��

ஆசிாிய/க0�� ேதைவ�ப�� எழி" ெமாழி விள�க�
, ேபா�றவ)ைற தயா/ ெச�	  க"வி


�கியமான ேவைல. எழி" ெமாழிையேய
 தா-*, இ த எழி" ெமாழி க"வி ப1ளி�
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தள'களி" எழி" திர�* - 
பய���	� வைக 
” [பட� 4] எ�ற 
ேவைலயி" நா'க1 
ெச�கிேறா�. எழி" 

எ'கள	 ந�றிக1 - 

Fork Contributors 
 11 

��ளிவிவர��ளிவிவர��ளிவிவர��ளிவிவர    ப��ய��ப��ய��ப��ய��ப��ய��    

வள/9சி ெதாட/ 	 
எ-ண
*யா	 - 
காண 
*$�. 

 
ெமாழிெமாழிெமாழிெமாழி    சி�ன�சி�ன�சி�ன�சி�ன�....    

பய�பா�*)��, அவ/க0�� 
விள�க�, கணிைம 
க"வி :க/ேவா/�� 

ெமாழிையேய நிர"ப��தி, 
ப1ளி�;ட'களி" 



 

இல�வாக எழிைல <க�ட
ெவளி&�� ாீதியி" அளி�க

பட�பட�பட�பட�    3: 3: 3: 3: எ�திஎ�திஎ�திஎ�தி    ----    எழி�எழி�எழி�எழி�    ெமாழிெமாழிெமாழிெமாழி

எழி�எழி�எழி�எழி�    க�கக�கக�கக�க    பயி�சிபயி�சிபயி�சிபயி�சி    பாட�க�பாட�க�பாட�க�பாட�க�
தமிழி" நிர" எ�	 <�தக�
தயாாி�	 ெவளியி��� எழி"
கி�டதி�ட 35min நிமிட'க1
எ�கிற ெம�ெபா.ளி" இய�கி
ெதாட/ 	 வழ'கி வ.வ	
ெசய�யி" கி�ட�த�ட 175 
5. இ" எழி" ெமாழியி" 
ெச�	1ேளா�.  

இைணயஇைணயஇைணயஇைணய    தள�தி�தள�தி�தள�தி�தள�தி�    சி�க�க�சி�க�க�சி�க�க�சி�க�க�
எழி" ெமாழியி" இைணய
எ�ற இ. தமி> ெமாழி சா/ த
வ தன. ஆனா" எழி" ெமாழி
உலவியி" இ. ேத எழி" 
வழியாக தீயவ/க1 எழி"

<க�ட ேதைவயான அ�ச'க1 அைன�ைத$�
அளி�க இ'� 
ய"கிேறா�. 

ெமாழிெமாழிெமாழிெமாழி    ெசய�ெசய�ெசய�ெசய�    உ�தாரண�க#ட�உ�தாரண�க#ட�உ�தாரண�க#ட�உ�தாரண�க#ட�    பயன$பயன$பயன$பயன$

பாட�க�பாட�க�பாட�க�பாட�க�    
<�தக� [5.1], ?*?� காெணாளிக1 [5.2] 
எழி" ெமாழிைய பயில வழிவ��	1ேளா�

நிமிட'க1 பயி)சி [5.2]-இ" இலவசமாக உ1ள	
இய�கி காெணாளிைய க-டப*ேய ப*�கலா�

வ.வ	 எ'க1 �றி�ேகா1. பட� 3. -இ" கா�*யப*
175 இ��� ;�தலாக நிர" உதாரண'க1

 LOGO ேபா�ற பட'க1 வைரவைத 

சி�க�க�சி�க�க�சி�க�க�சி�க�க�        
இைணய தள� http://ezhillang.org  ம)�� http://urbantamil.com

சா/ த தள'க1 AWS Amazon ேமக கணினியி"
ெமாழி “;ட�” இைணய� வழி எழி" [3] 

 ெமாழிைய க)� ெகா1ளலா� எ�றப*
எழி" ெமாழி இைணய�ைத அ�ெடாேப/ 
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அைன�ைத$� ெம�ெபா.1 

 
பயன$பயன$பயன$பயன$    இைட%க�இைட%க�இைட%க�இைட%க�    

[5.2] ேபா�றவ)ைற 
வழிவ��	1ேளா�. காெணாளியி" 

உ1ள	. இதைன எ�தி 
ப*�கலா�. இைத$� 

கா�*யப* எ�தி 
உதாரண'க1 உ1ளன. பட� 

 எ��	�கா�டாக 

http://urbantamil.com 

கணினியி" இய'கி 
[3] எ�றப* உ'க1 

எ�றப* உ1ள ச�ைக 
 2016 ெதாட'கி 
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தரக,)தன,. இத�பி� ;�  மாதDகM	" இ6த இைணயதளDக( இர�9�  
ெசயல�  கிட6தன. இ� �, இத�பி�, &ட� எ�ற இைணய� வழி எழி� எ�ற 
ேசைவைய நி )திேனா�; urbantamil.com எ�ற இைணயதள� �3தாக 
தா	க/ப�9 �டDகிய�. 
 
இைணய)தி� மி�?வெத�லா� ெபா�ன�ல எ� � பா�கா/பாக ெசயAகைள 
நி வேவ�9�, ெசயAகைள பா�கா	கேவ�9� எ�ப� ஒ5 கனமான பாட)ைத 
க�ேறா�. 

திற�ேபதிற�ேபதிற�ேபதிற�ேபசியி"சியி"சியி"சியி"    எழி"எழி"எழி"எழி"    
த�ேபாதய கால)தி� எD"� ைகேபசிக( திற�ேபசியா� மா�ற� அைடவதனா� 
இ6த ஒ5 இயD" தள)தி<� மாணவ,கைள ெச�றைடய எழி� ெமாழி ைகேய9 
எ�ற ஒ5 ெசயAைய உ5வா	கிேனா�. இ� இைணயதள)தி� தா	"த<	" 
��ேப இைணய)தி� server-கைள ேம�ப9)�வ�� சவாலாக உ(ளைத க�9 
நாDக( தி�டமி�ட ஒ� ; இைணய தள� ெசய<�றபி� இ6த �ய�சியி� மிக%� 
கவன� ெச<)�கிேறா�. 
 
த�ேபா� “எழி� ைகேய9” எ�ற ெசயAைய நீDக( பாிேசாதைன �ைறயி� Google 
Play Store-இ� இ56� ெபறலா� [6]. இ� December, 2016 அ�  ெவளியிட/ப�9 
40-50 நப,களா� தDக( ைகேபசியிேலேய எழி� ெமாழிைய பயி� , இைணய� 
வழி ezhillang.org “&ட�” வழி நிர�கைள இய	கி-� எழி� ெமாழிைய பழகலா�. 
த�ேபா� “&ட�” இய	க)தி� சவா�க( உ(ளதா� இ6த ெசயAைய �3 L8சி� 
ெவளியிடவி�ைல. இத�"� தீ,% கா�ேபா� எ�பதி� எDகM	" ந�பி	ைக 
உ�9. எழி� ைகேய9 ெசயAைய �த� பயாக க5ணாகர� கேணச� உ5வா	கி, 
எDகMட� இதைன ெவளிR�9 நிைல	" ெகா�9வ6தா,. இவ, வ5Dகால 
ெபாறியாள,, பழ"� மாணவ,. 

எ-திஎ-திஎ-திஎ-தி    இைட�க�இைட�க�இைட�க�இைட�க�    பாிேசாதைனபாிேசாதைனபாிேசாதைனபாிேசாதைன,,,,    தர(ப:�த"தர(ப:�த"தர(ப:�த"தர(ப:�த"    
ெவளிR9 ெச$-� �� ஒ5 ெம�ெபா5ளி� சில வழி�ைறகைள பி�ப� வ� 
ெபாறியிய� நைட�ைற. 

1. தனி பாிேசாதைன (unit tests) 
2. &�9 பாிேசாதைன (integration tests) 
3. இயD"தள� நி வ� பாிேசாதைன (operation system installation tests) 
4. பயன, இைட�க� பாிேசாதைன (user interface testing) 



 

 

    
பட�பட�பட�பட�    4 (4 (4 (4 (இட&இட&இட&இட&): ): ): ): எழி�எழி�எழி�எழி�    ெமாழிெமாழிெமாழிெமாழி
பட�பட�பட�பட�    5 (5 (5 (5 (வல&வல&வல&வல&): ): ): ): எ�திஎ�திஎ�திஎ�தி    

 
இைவ எ"லாவ)ைற$� ெச�தா"
எ�ப	 கணினியிய�" நைட
ைற
ேபா�றவ)ைற ேநர*யாகேவ
ெச�	1ேளா�; அ��த ப*
எ'க0�� ெதாி தவைர
பி�@�ட'கைள அAகி$�
எ�ப	 ந�பி�ைக. ெம�ெபா.ளி"
இ"ைல. இதி" உ1ள ெபாறியிய"
ேதைவ – இதைன 
�	ேம
ப��த
*$மா எ�ப	 கால�தா"

அ)�தஅ)�தஅ)�தஅ)�த    க�ட�க�ட�க�ட�க�ட�    ----    %�*ைர%�*ைர%�*ைர%�*ைர    
எழி" எ'ேக ேபாகிற	 எ�பைத
எ�திைய உ.வா�கி$1ேளா�
பயி)சி அளி�ப	 அ��த க�ட�
மாணவ/க0�, ஆசிாிய/க0�
ம��� எழி" அணி ச தி��மா
உ-ைம. அத�பி� ஒ.நா1
நா1 ;ட வ.� எ�ப	� எ'க1

ெமாழிெமாழிெமாழிெமாழி    ““““எழி�எழி�எழி�எழி�    ைகேய)ைகேய)ைகேய)ைகேய)” ” ” ” ஆ-�ரா.)ஆ-�ரா.)ஆ-�ரா.)ஆ-�ரா.)    ைகேபசிைகேபசிைகேபசிைகேபசி
    ெசய�யி�ெசய�யி�ெசய�யி�ெசய�யி�    ச&ர�தி�ச&ர�தி�ச&ர�தி�ச&ர�தி�    இ/0&இ/0&இ/0&இ/0&    1ழ�சி1ழ�சி1ழ�சி1ழ�சி    வைரவ&வைரவ&வைரவ&வைரவ&

ெச�தா" ஒ. ந"ல ெம�ெபா.ைள தரமாக
நைட
ைற <ாித". இவ)ைற எழி" ெமா

ேநர*யாகேவ எழி" source code இ" continuous integration 
ப* 3, 4 பாிேசாதைனகைள ைகவழி ெச�ேதா�

ெதாி தவைர “எ�தி” ெம�ெபா.ைள பாிேசாதைன
அAகி$� ஒ. தரமான ெம�ெபா.ைள உ.வா�கி$1ேளா�
ெம�ெபா.ளி" பிைழ/வ� இ"லாத ெம�ெபா.1
ெபாறியிய" சி�க" (complexity) ைகயா1வத)�

�	ேம ெசய)ைக :-ணறிவா" (A.I.) 
கால�தா" ம��ேம ெசா"ல�;*ய ேக1வி

    
எ�பைத ப)றி ேயாசி�	1ேளா� [8]; இத�ப*

உ.வா�கி$1ேளா�. இதைன சாிவர விள�பர� ெச�	, 
க�ட�. எழி" ெமாழி இ�ேபா	 பயி)சி��

ஆசிாிய/க0�, ப1ளிக0� தயாரா ? அவ/க1 ேதைவகைள
ச தி��மா எ�ப	 கள�தி" அறி 	ெகா1ள
ஒ.நா1 எழி" ெமாழி$� தமிழகெம'�� 

எ'க1 �றி�ேகா1.  
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ைகேபசிைகேபசிைகேபசிைகேபசி    ெசய�ெசய�ெசய�ெசய�....    
வைரவ&வைரவ&வைரவ&வைரவ&    நிர�நிர�நிர�நிர�....    

தரமாக உ.வா�கலா� 
ெமாழியி" ப* 1, 2, 

continuous integration வழி [7] 
ெச�ேதா�.  
பாிேசாதைன ெச�	�, 

உ.வா�கி$1ேளா� 
ெம�ெபா.1 எ�பேத 

ைகயா1வத)� ஒ. மனித/ 
(A.I.) தானிய'கி 

ேக1வி. 

இத�ப* ஒ. தரமான 
, மாணவ/க0�� 

பயி)சி�� தயா/, ஆனா" 
ேதைவகைள எ�தி 

அறி 	ெகா1ள ேவ-*ய 
 தர�ப��த�ப�� 
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http://ezhillang.wordpress.com/2017/03/02/ வைல பதி%. 
 



103 

 

தமிழி�தமிழி�தமிழி�தமிழி�    ெப2$தரவக�ெப2$தரவக�ெப2$தரவக�ெப2$தரவக�    தர�க�தர�க�தர�க�தர�க�    ேதைவF�ேதைவF�ேதைவF�ேதைவF�, , , , பய�பா:�பய�பா:�பய�பா:�பய�பா:�    
    

ெச"வ�ரளிெச"வ�ரளிெச"வ�ரளிெச"வ�ரளி    
விOவ�மீயா ெட	னாலஜி*, Email :  murali@visualmediatech.com 

 
நா(ேதா � வள,6�வ5� தமி0	 கணிைமயி�  வள,8சி த�ேபா� 

உைரயிA56� ஒA	"  மாறியி5/ப� "றி/பிட)த	க� எ�றா<� நா(ேதா � 
வள,6� ஒ@ெவா5)�ைறயி<� தமிைழ நிைலநி )�வ� தமி0 ச;க)தி�" 
ேதைவயான ஒ� .  

தமிழி� ஆதியிA56�  இ�வைர கிைட)த தகவ�கைள ெதா")� 
ந�மிைடேய ந� பய�பா�9	"  ைவ)தி5	கிேறாமா எ�றா� இ�ைல. தமிைழ ஒ5 
க5வியாக பய�ப9)�வைத விட  தமிைழ ஒ5 ேசைவயாக ெகா�9வ5வேத 
அ9)த தைல�ைற	" நா� ெச$-� சிற6த ேசைவ எ� � &றலா�. அதாவ� 
தமிைழ வ,)தகெமாழியாக மா� வ�.   தமி0 ெமாழி	கான வ,)தக ேசைவ ஆ�9 
பல ேகா Nபா$	" ேம� இ5	கிற�. ஆனா� ஆDகில ெமாழி	கான வ,)தக 
ேசைவ பல ல�ச� ேகாகளி� உ(ள�.எ�லா க5வியி<� ஆDகில� உ(ள�. 
ஏெனனி� ஆDகில� ஒ5 வ,)தக ெமாழி.  

ந� தமிைழ வ,)தக ெமாழியாக மா�ற) ேதைவயான பல ேதைவகளி�  
தமி3	கான ெப56தரவக� ( BigData Database)  ஒ� .  ெப56தரவரக 
தர%)தள)திைன உ5வா	கிவி�டா� தர% அறிவிய� (ேட�டா ைச�*) ெகா�9 
எ�லா �ைறகளி<� ச;க பய�பா�9	")ேதைவயான பய�பா9கைள எளிதாக 
உ5வா	கிட �-�. இத� ;ல� தமிைழ-�, தமிேழா9 ச;க)திைன-� 
உய,நிைல	" ெகா�9 ெச�ல �-�. இDேக விவசாய�, ம5)�வ� ஆகிய 
இர�9 �ைறகைள ம�9� நா� எ� ஆ$%	" எ9)�	ெகா�5	கிேற� 
    
விவசாய�விவசாய�விவசாய�விவசாய�    

சDக	கால)தி� வைக/ப9)திய ஐ6திைண நிலDகளி� உ(ள ம	க( த� 
நில)தி� எ�ென�ன பயி,கைள விைள)தி5	கிறா,க( எ�பைத நா� 
பாட/7)தகDக( வழிேய ெதாி6�ெகா�டா<� விவசாய� சா,6த ப5வநிைலக(, 
ப5வநிைல மா�ற)தா� ஏ�ப�ட சீரழி%க( , ேபரழி% ேபா�றவ�ைற-� 
க�டறி6� தர% அறிவிய� வழிேய எதி,கால)தி� ஏேத?� சி	க� ேந,6தா� 
சமாளி	க ஏ�வாக அத� வழி�ைறகைள உ5வா	கலா�.  
    
ஐ$திைணகளி"ஐ$திைணகளி"ஐ$திைணகளி"ஐ$திைணகளி"    ெகா:�க(ப7:�ளெகா:�க(ப7:�ளெகா:�க(ப7:�ளெகா:�க(ப7:�ள        ப2வப2வப2வப2வ    நிைலநிைலநிைலநிைல    

இளேவனி�, ��ேவனி� , கா,, &தி, ("ளி,), ��பனி, பி�பனி எ�ற 
ப5வநிைலகளி� பிாி)� ைவ)தா<� இளேவனி� எ�பத�கான ெவ/பநிைல, 
ஈர/பத�, மைழ/ெபாழி%, கா�றி� ேவக�, கா�றி� திைச ேபா�றவ�ைற 
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வளர	&ய பயி,க(, இ8F0நிைல	" ெபா56தா பயி,க( என எ�லாவ�ைற-� 
ெதா"	கேவ�-� அவசிய�. 

இைவக( ஒ57ற� இ5	க   ெபா5�களி� இைணய� (IoT)  ;ல� பல ஏ	க, 
அளவிலான விவசாய)திைன ெவ"எளிதாக ெச$யலா� எ�ற அளவி�" 
ெதாழி�H�பDக( வ6�வி�டா<� இ�ன�� நா� �ைறயாக விவசாய)தி�கான 
தர% அறிவியைல உ5வா	கவி�ைல எ�பேத உ�ைம. 

 
Soil Sensor System Soil Sensor System Soil Sensor System Soil Sensor System ----    ம�ம�ம�ம�    உண�விஉண�விஉண�விஉண�வி        
ம� உண,விைய  விவசாய� ெச$-� ம�G	"( 7ைத)� ைவ)�	ெகா�டா� 
க�பியி�லா இைண/பி� ;ல�  ம�ணி� ஈர/பத� இ5	கிறதா? இ�ைலயா 
எ�பைத ந� ெச�ேபசியி� வழியாக ேமலா�ைம ெச$யலா�.  ம�ணி� ஈர/பத� 
"ைறவாக  இ56தா<� நம	" தகவ� ெதாிவி	க/ப9�. இவ�ைற தானாக 
ெசய�ப9)த ேவ�9ெமனி� எ�லா பயி,கM	"� ேதைவயான ஈர/பத)தி� 
அள% ப�றிய தகவ� தர%)தளமாக ந�மிைடேய இ5	கேவ�9�. உதாரண)தி�" 
ெந�A�கான ஈர/பத� அதிகமாக இ5	கேவ�9�. 

 
ஆனா� ம�ற பயி,கM	கான ஈர/பத� "ைறவாக இ5	கேவ�9�.  எனேவ  

அைன)� வைக பய,களி� ஈர/பத விபரDகைள உ5வா	கேவ�ய� 
அவசியமாகிற�. இ)தர%)தள)திைன உ5வா	கிவி�டா� humidifierhumidifierhumidifierhumidifier எ�ற 
ஈர/பத;�ைய	 ெகா�9 ஈர/பத)திைன ேதைவயான அள% ெகா�9வ6�விட 
�-�.  

 
தானிய��தானிய��தானிய��தானிய��    நீ�நீ�நீ�நீ�    ேமலா�ைமேமலா�ைமேமலா�ைமேமலா�ைம    அைம()அைம()அைம()அைம()    

விவசாய நிலDகM	") ேதைவயான அள% த�ணீைர நாேம வழDகிட 
ெபா5�களி� இைணய� ெதாழி�H�ப� பய�ப9கிற�. இ6த ெதாழி�H�பDகைள 
ேமலா�ைம ெச$யேவ�9ெமனி� பயி,கM	") ேதைவயான ஈர/பத� , 
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த�ணீாி� அள% ேபா�வ�றி	கான தகவ�கைள திர� தரவகமாக மா� வ� 
அவசிய ேதைவயாகிற�. 

    
DIY an Automatic Plant Watering DeviceDIY an Automatic Plant Watering DeviceDIY an Automatic Plant Watering DeviceDIY an Automatic Plant Watering Device    

ந� L�9)ேதா�டDகM	" நாமி�லாத சமயDகளி<� த�ணீ, விட இேதா 
இ6த	 க5வி பய�ப9கிற�. DIY an Automatic Plant Watering Device, 
இத�")ேதைவ ேமேல ெசா�ன ம� ஈர/பத உண,வி-�, ஒ5 சிறிய 
க�9/பா�டக�� ைவ-ைப இைண/7� இ56தாேல ேபா��. 
 
H1சிக�H1சிக�H1சிக�H1சிக�    ேமலா�ைமேமலா�ைமேமலா�ைமேமலா�ைம    

அைச% உண,விக( ;ல� பயி,கைள8 O�றி-(ள T8சிகளி� 
எ�ணி	ைகைய ெதாி6�ெகா(ளலா�, அேதா9 எ6த ெவ/பநிைலயி� அைவக( 
பயி,கM	" வ5கி�றன. எ6த ெவ/பநிைலயி� அவைவக( பயிைர வி�9 
வில"கி�றன ேபா�ற எ�லா விபரDகM� இதேனா9 ெபா56��. 
ம2��வ�ம2��வ�ம2��வ�ம2��வ�    

ம5)�வ)�ைறயி� ெப56தரவக)தி� தர%க� மிக%� 
அ)தியாவசதிய)ேதைவயாகிற�.  

 
தமிழக)தி� த�ேபா� உ(ள ெப�கM	" ஹீேமா"ேளாபி� என/ப9� 

ர)தசிவ/பG	க(  ப�றா	"ைற 50%	"� ேம� உ(ள� எ�  இ6திய ம5)�வ 
ஆ$%	"3 அறிவி)�(ள�. இ� ஒ5 ேமாசமான விைள% என	ெகா(ளலா�, 
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ஆனா� இ� எதனா� ஏ�ப�ட� எ�பைத அறிய நம	" தமிழக)தி� கட6த 50 
வ5டDகளி� ஏ�ப�ட உண% மா�றDக(, ப5வ நிைல, உ�G� உண%, ேவைல, 
மன உைள8ச� என பல காரணிகைள க�டறிய ேவ�ய அவசிய�� உ(ள�.  

 

 
ஆனா� ந�மிைடேய ெபா�வான தர%க( ம�9ேம உ(ள உ(ளனேவ தவிர 

ேம�க�ட காரணிக( ந�மிைடேய இ�ைல. அேதா9 தமிழக)தி� உ(ள 
அைன)�/ப(ளிகளி<� வ5ட6ேதா � மாணவ/மாணவிய,கM	" 
ம5)�வபாிேசாதைனகைள ெப56தரவகமாக மா� வ� மிகஅவசியமான�. 
ஏெனனி�  ப(ளி மாணவ/மாணவி,களிைடேய வ5ட6ேதா � கிைட	"� 
மாணவ,களி� தகவ�களி� அ/பைடயி� ஏேத?� உட� ாீதியான சி	க�க( 
இ56தா� அவ�றிைன க�டறி6� அவ,கM	" ஆர�ப	க�ட)திேலய 
"ண/ப9)திட �-�. இத� ;ல� ஏேத?� சி	க�க( ஏ�ப�டா� எதனா� இ6த 
சி	க� ஏ�ப9கிற� எ�பைத ேமேல விவசாய)தி� ெகா9)த தகவ�கைள ெகா�9 
ஆரா$6திட �-�. இ�ேபா�  எ�லா �ைறகM	"� தமிழக)தி�கான, தமிழக 
ம	கM	கான, தமிழக)தி� உ(ள நிலDக(, மைலக(, கா9க( என 
எ�லா)தர%கைள-� ெப56தரவக)தி� ேச,	கேவ�ய� அவசிய�. 

இ/ேபா� இைவெய�லா� சில வி3	கா9க( கிைட)தா<� 
ெதா"	க/படாம� இ5	கி�றன. ஏ�கனேவ கிைட)த தகவ�களி� அ/பைடயி� 
எனேவ இவ�றிைன �3ைமயாக ெதா"	கேவ�ய� அவசிய� இைத 
உ5வா	"வதி� உ(ள ெதாழி�H�ப சி	க�க(, நைட�ைற சி	க�கைள ஆரா$6� 
இதைன ெசய�ப9)த எ�ன ேதைவக( எ�பைத ெவளி ெகாண,வேத  இ6த 
ஆ$வி� ேநா	க� 

 
தீ��க�தீ��க�தீ��க�தீ��க�    
விவசாய� ம� � ம5)�வ)�ைற சா,6த சி	க�கைள ெப56தரவக� ம� � 

தர% அறிவியைல	 ெகா�9 எளிதாக எதி,கால பிர8ைனகைள தீ,	கலா�. ஆனா� 
அத�" நம	" ேதைவயான தகவ�கைள திர� ஓாிட)தி� ேசமி	கேவ�ய� 
அவசியமாகிற�. அத�" கீ0	காG� ெதாழி�H�பDக( ெப5� உதவி 7ாி-�. 

விவசாய)தி�" ேதைவயான காரணிகைள அைடயாள� காண ெபா5�களி� 
இைணய� (IoT), அவ�றிைன ேசமி	க ேமக	கணிைம (Cloud Computing) ேபா�ற 
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ெதாழி�H�பDக( ந�மிைடேய எளிேத கிைட	கி�றன. இத� ;ல� விைதயி� 
தர�, ம�ணி� வள�, மைழ த�ணீாி�  pH மதி/7,  கா�றி� ேவக�, கா�றி� மாO 
அள%, T8சிக( ேமலா�ைம என எ�லா விபரDகைள-� ேச,)� 
விவசாயிகM	கான ைமய)தர%)தள)திைன உ5வா	கிடலா�. ேமேல உ(ள 
அைன)� தகவ�கைள-� க�98சர ெதாழி�H�ப� (Blockchain Technology) ;ல� 
ஒ5Dகிைண)தா� எ6த விைதக( எ�லா� சிற6த �ைறயி� விைள6தி5	கி�றன, 
எ6த நிலDக( சிற6த விைள8சைல ெகா�9 இ5	கி�ற� எ�ப� வைர எ�லா 
விசயDகைள-� நா� �� &�ேய கணி)திட�-� 

நாDக( நட)திவ5� விவசாய� தள)தி� ;ல� சமீப)தி� எ9)த	 
க5)�கணி/பி� ஒ@ெவா5 L�<� ஒ5 நாைள	" 50 A�ட, த�ணீ, �ணி 
�ைவ/பத�" ெசலவி9ட/ப9கிற�. இ6த த�ணீைர மீ�9� நா� ம Oழ�சி	" 
பய�ப9)த இயலா�. ஏெனனி� �ணி �ைவ	க �ட,ெஜ�� ப%டைர 
பய�ப9)த�வதா�. ஒ5 L�9	" 50 A�ட, த�ணீ, எ?�ேபா� தமிழக� 
�3	க "ைற6த ப�ச� 3 ேகா A�ட, த�ணீ, Lணாகிற�. ஒ5 நாைள	" 
இ@வள% த�ணீ, Lணா"�ேபா� ஒ5 மாத)தி�", ஒ5 வ5ட)தி�" என 
பா,)தா� நம	") ெதாி6ேத த�ணீ, Lணாகிற�. இைவக( அைன)ைத-� தர% 
அறிவிய� �ைண	ெகா�9 ம	களிைடேய ெகா�9 ேச,	க ேவ�ய� அவசிய�. 
    
�றி()�றி()�றி()�றி()    

இ6த ஆ$ைவ ேம�ெகா(ள ெஜ,மனியி� இ56� சில உண,விகைள 
த5வி)தி56ேதா�. அ6த உபகரணDக( சாியான ேநர)தி� வ6� ேசராததா� 
நாDக( தி�டமி�56த தி�ட)திைன ம�9� இDேக ெகா9)தி5	கிேறா�. 
உபகரணDக( வ6தபி�ன, இ6த ஆ$% �3L8Oட� ெதாடர/ப�9 இத� 
�%க( அ9)த மாநா�� சம,பி	க/ப9� 
 
ResourcesResourcesResourcesResources    
1. http://www.homemade-circuits.com/2014/03/simple-automatic-plant-watering-

circuit.html 
2.  http://www.instructables.com/id/DIY-an-Automatic-Plant-Watering-Device/ 

http://www.indiaspend.com/cover-story/63-million-indians-without-clean-
drinking-water-population-of-australia-sweden-sri-lanka-bulgaria-13088 
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ம�ட)கள�6 மாவ�ட� ெதாடாப்ான ஆ89ம�ட)கள�6 மாவ�ட� ெதாடாப்ான ஆ89ம�ட)கள�6 மாவ�ட� ெதாடாப்ான ஆ89ம�ட)கள�6 மாவ�ட� ெதாடாப்ான ஆ89....    
    

ெசெசெசெச. . . . ெஜயபால� ெஜயபால� ெஜயபால� ெஜயபால� [[[[1],   1],   1],   1],   இஇஇஇ. . . . ேராகினி ேராகினி ேராகினி ேராகினி [[[[2]2]2]2]    
[1]. உயா்ெதாழி�H�ப	 க�விநி வக�, ேகாவி�"ள� ஆரய�பதி ம�ட	கள/7 

(Advanced Technological Institute, Kovilkulam, Arayampathi, Batticaloa) 
[2].  7னித சிசிAயா* ேதசிய ெப�க( பாடசாைல, ம�ட	கள/7 

(BT/St/Cecilia’s Girls National School, Batticaloa) 
# jeyapalanps@yahoo.com, @ rasaratnamrohini@gmail.com 

___________________________________________________________________________ 

 
ஆ��1 92�க�ஆ��1 92�க�ஆ��1 92�க�ஆ��1 92�க�    
இைணய வணிக)தி� ஊடாக 7திய மா�ற� ஒ�றிைன ஏ�ப9)த� எ�பதைன 
பிரதான இல	காக ெகா�9 பிரா6திய ெமாழிைய பய�ப9)தி இல)திரணிய� 
வணிக)திைன ேம�ெகா(வதி� ெச�வா	" ெச<)�� காரணிக(. எ?� இ@ 
வா$வான� ம�ட	கள/7 மாவ�ட)திைன ைமய/9)தி ேம�ெகா(ள/ப�9(ள�. 
 இ@வா$வி�கான மாறிகளாக தனி/ப�ட காரணிக(, மன/பா�ைம-ட� 
ெதாடா்7ைடய மாறிக(,ெதாழிH�ப)�ட� ெதாடா்7ைட மாறிக(,க�டைம/7 
மா�ற)�டனான மாறிக( என நா�" Oத6திர மாறிகளாக	 ெகா�9 
நிைல)�நி�"� தமி0 ெமாழிாீதியிலான இைணய வணிக ேசைவைமயDகளி� 
ெவ�றி எ�ற சா6த மாறியிைன-� ஆ$% மாதிாியாக ெகா�9. இ@வா$வான� 
ேம�ெகா(ள/ ப�9(ள�. இலDைகயி� ம�ட	கள/7 மாவ�டததி� கிராம/7ற 
உ�ப)தியாளா்க(, பிரேதச ெசயலக/பிாி%களி� ெதாழி�ப9� ெபா5ளாதார 
ஈ9பா9கMட� ெதாடா்7ைடய உ)திேயாக)தா்க(, அரச அதிகாாிக( சாதாரண 
Hகா்ேவா, ேபா�ேறாாிடமி56� இ@வா$%	" ேதைவயான ப8ைச) தர%க( 
வினா	ெகா)�, ம� � ேநா்�க/ பாீ�ைச அ�டவைணக( ம� � அவதானி/7 
அ�டவைணக( எ�பவ�ைற/ பய�ப9)தி ெப� 	ெகா(ள/ப�9(ள�. 
இத�காக 14 பிரேதச ெசயலக/ பிாி%களி<மி56� பைடயா	க/ப�ட மாதிாியிைன/ 
பய�ப9)தி100 ேபா் ஆ$%�" உ�ப9)த/ப�டனா்.  ேசகாி	க/ப�ட தர%க( 
ெதாைகாீதியாக%�, ப�7ாீதியாக%� ப"/பா$%	" உ�ப9)த/ப�ட� 
 
இ@வா$வான� பி�வ5� �%க( க�டறிய/ப�ட�வணிக அபிவி5)தி ேநா	க� 
க5தி பிரேதச ெசயலகDளி� நியமி	க/ப�9(ள ப�டதா◌ா◌ிகM( 85 Lதமான 
ப�டதா◌ா◌ிக( கைல/பா◌ி% ப�டதா◌ிக( ஆவா் இவா்களிட)தி� வியாபார� 
ச�ம6தமான அறி% "ைறவாக	 காண/ப9கி�ற�. 
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இைணய வசதிக( ஏ�ப9)தி	 ெகா9/பதி� 55 Lதமான பDகளி/7  
காண/ப9கிற�, இைணய வணிக� ெதாடா்பான விழி/7ணா்% மிக%� "ைற6த 
ம�ட)தி� காண/ப9கி�ற�. தமி0 ெமாழியி� இைணய வணிக)தள)தி� 
தரேவ�ற/ப9வதைன 79 Lதமானவா்க( ஆதாி	கி�றனா். ேநரைல	 
க�டைளகM	" ெசளகாிகமாக ெபா5( வழDகீ9 ெச$ய	&ய வசதிக( 
இ5/பதாக 29 Lதமானவா்கேள உட�ப9கி�றனா். " K ெச$தி8 ேசைவயி� 
ேம�ப9)த� தகவ�க( வழDக/ப9வதைன 35 Lதமானவா்கM� 
ச�கவைல)தளDகளி� ேம�ப9)த�க( ேம�ெகா(ள/ப9வதைன 67 
Lதமானவா்கM� உட�ப�9 ஏ� 	ெகா(கி�றனா். இலவசமாக இைணய வணிக 
ெசய�பா9கைள தமி0 ெமாழியி� கிராம/7ற உ�ப)தியாளா்க( சா,பாக 
ேம�ெகா(M� ெபா5ளாதார ஈ9பா9கMட� ெதாடா்7ைடய ஊழியா்களி� 
மன/பா�ைம மாறிகளி� ெதாடா்7  "ணக� 0.4 ஆக காண/ப9வதைன ஆ$% 
ெவளி/ப9)�கி�ற�.இ� தமி0 ெமாழி ;லமான இைணய வணிக ெபா5ளாதார 
ேசைவக( ைமயDகளி� ெவ�றி	"� ஊழியா்களி� அா்/பணி/7 ாீதியிலான 
மன/பா�ைம	"மிைடயி� ேநரான உற% உ(ளதைன ெவளி/ப9)�கி�ற�. 
ெதாழி� H�ப மாறிகளி� ஏ� 	ெகா(ள<	"� ைமய)தி� ெவ�றி	"மிைடயி� 
0.25 இைண%	 "ணக� காண/ப9வ�ட� க�டைம/7 ாீதியியாலான மாறிகளி� 
ஏ� 	ெகா(ள<	"� ைமய)தி� நிைல)�நி�"� ெவ�றி	"மிைடயி� 0.12 எ?� 
மிக%� நA6த ஆனா� சாதகமான இைண%	 "ணக� காண/ப9வதைன ஆ$% 
ெவளி/ப9)�கி�ற�. ெவளிநா�9 இைணய வணிக இைணய)தளDகளி� ஊடாக 
ேம�ெகா(ள/ப9� ச6ைத/ப9)தA� ேமாக� ெகா�9 அ6நிய8 ெசலாவணிகைள 
இழ	"� எம� இ�ைறய ச�க� பண)திைன மா)திரம�ல தமிைழ-� 
ெபா5ளாதார)திைன-� இழ/பதைன) த9/பத�" இ@வாறான இலவச இைணய 
வணிக ெபா5ளாதார ேசைவக( ைமயDக( கிராம/7ற� சா,6ததாக நA%�ற கிராம 
உ�ப)தி ம� � விவசாயிகM	" அ5கிA56� ெதாழி�படேவ�ய�� 
அ8ேசைவகளி� ஈ9ப9� ஊழியா்களி� அா்/பணி/பிைன உயா்)�வத�" சிற6த 
ஊ	"வி/7	கைள அரச ம�ற� அரசசா,ப�ற நி வனDக( வழDக 
��வரேவ�9� எ�பதைன-�, அரO ஒ5 அலகாக இ6த இைணய வணிக 
ைமய)திைன தம� அரச க�டைம/7	"( ஏ� 	ெகா�9 கிராம ம�ட 
உ�ப)தியாளா்கM	" ெதாடா்8சியான விழி/7ணா்% பயி�சிக( ெதாழி�H�ப 
உதவிக( கணினிமய/ப9)த/ப�ட ஒ5 ெம$யிA நி வன அைம/பிைன 
உ5வா	"வதி� மி"6த ஈ9பா9 கா�டேவ�9� எ�பதைன-� சாியான 
ேவ ப9)த� த6திேராபாயDகைள-�, பணபாிமா�ற� வழி�ைறகளி<�, உாிய 
ெபாதியைம)த� ெசய�பா9களி� மா�றDகைள கிராம ம�ட உ�ப)தியாளா்க( 
ெகா�5	க ேவ�யைத-� இ@வா$% பாி6�ைர	கி�ற�. 
 
பிரதான ெசா�க(  
எ�ணிம/ ெபா5ளாதார�, மன/பா�ைம, க�டைம/7 மா�ற� 
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1.01.01.01.0    அறி�அறி�அறி�அறி�க�க�க�க�    
பிரேதச� ஒ�றி� அபிவி5)தியி<�, மனிதா்களி� வா0	ைக)தர உயா்வி<� 
வணிக �ய�சியா�ைம8 ெசய�பா9க( பாாிய தா	க� ெச<)�கி�ற�. 
7ர�சிகரமாக மாறி	ெகா�5	"� இ�ைறய எ�ணிம/ ெபா5ளாதார 
காலக�ட)தி� இலDைக ேபா�ற காலணி)�வ)தி�" உ�ப�ட அபிவி5)தி-
யைட6�வ5� நா9களி� ெச�ெமாழியா� தமி0 ெமாழிைய மா)திர� ேப8O ம� � 
எ3)� ெமாழிகளாக பய�ப9)�� பிரேதசDகளி� கிராம/7ற விவசாயிக(, 
பார�பாிய சி  உ�ப)தியாளா்க( தாரளமாயமா	க/ப�9(ள உலகச6ைதயி� 
உ(Hைள6� அவா்களாகேவ தம� உ�ப)தி/ ெபா5�கைள வழDகீ9 ெச$வதி� 
ஒ5 இலாபகரமான ச6ைத/ப9)த� ேசைவயிைன ேம�ெகா(ளவி�ைல. 
 
ம�ட	கள/7 மாவ�ட)தி� 99Lதமானவா்க( தமி0 ேபOபவா்க(. இலDைகயி� 
ெபா5ளாதார)தி�" அ�பாைற,தி5ேகாணமைல ம� � ம�ட	கள/7 
மாவ�டDகைள உ(ளட	கிய கிழ	" மாகாண� 6 Lத ம)தியவDகி அறி	ைக 2015) 
பDகளி/பிைன மா)திர� வழD"� அேதேவைள ம�ட	கள/7 மாவ�ட� 1.2 Lத 
பDகிைனேய வழD"கிற�. ேம<� நா�� வ ைமயி<� ��னணி மாவ�டமாக 
இ� காண/ப9கி�ற�. 
 
இ@வா$வி� பிரதான ேநா	கமாக இலDைகயி� ம�ட	கள/7 மாவ�ட)தி� 
காண/ப9� 14 பிரேதச ெசயலக/ பி◌ா◌ி%களி<� ெபா5ளாதார ஈ9பா9கMட� 
ெதாடா்7ைடய அரச உ)திேயாக)தா்கைள ெதாடா்7ப9)தி  உ5வா	க/ப�9(ள 
தமி0 ெமாழி ;லமான இைணய வணிக ெபா5ளாதார ேசைவக( ைமயDக( 
(www.easbatti.org, www.harisarisale.com)  ஏ�ப9)தி-(ள தா	க)திைன-�, அைவ 
எதி,ேநா	"� சவா�கைள-� க�டறி6�. உாிய விாி%ப9)த� 
த6திேராபாயDகைள ��ைவ/பத� ;ல� உலக ச6ைதேநா	கிய ம�ட	கள/பி� 
கிராம ம�ட உ�ப)தி/ ெபா5�கM	" ச6ைத வா$/பிைன ஏ�ப9)த) 
��9வ�மா"�.  
 
ஆ$வி� �ைண ேநா	கமாக ஒ5 7திய வணிக ஆேலாசைன ேசைவ மாதிாி 
ஒ�றிைன இலDைகயி� அரச நி,வாக க�டைம/7	"( உ(வாDக	 &ய 
வித)தி� அபிவி5)தி ெச$� ��ெமாழிதலா"�. 
 
1.11.11.11.1    ஆ��( பிர1சைனஆ��( பிர1சைனஆ��( பிர1சைனஆ��( பிர1சைன    
ெச�ெமாழியா� தமி0 ெமாழிைய மா)திர� ேப8O ம� � எ3)� ெமாழிகளாக 
பய�ப9)�� பிரேதசDகளி� கிராம/7ற விவசாயிக(, பார�பாாிய சி  
உ�ப)தியாளா்க( தாரளமயமா	க/ப�9(ள எ�ணிம/ ெபா5ளாதார)தி� 
இல)திரனிய� வணிக)தி� ஊடாக உலகச6ைதயி� உ(Hைள6� அவா்களாகேவ 
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தம� உ�ப)தி/ ெபா5�கைள வழDகீ9 ெச$வதி<� இலாபகரமான 
ச6ைத/ப9)த� ேசைவயிைன வழD"வதி<� பி�நி	கி�றனா் எ�ப� 
அவதானி	க/ப�9(ள�. அ)�ட� இ� ெதாடாடா்பி� ேபா�மான ஆ$%க( 
ேம�ெகா(ள/படாம� இ5/ப�� இ�ெதாடா்பான தகவ� இைடெவளியிைன 
ஏ�ப9)தி-(ள� இ@வா$வான� இ) தகவ� இைடெவளி/பிர8சிைன	" ஒ5 
பாலமான ேநா	கDகைள ேநா	கி நகா்கி�ற�.  
 
1.21.21.21.2    ஆ�வி� ��கிய��வ�ஆ�வி� ��கிய��வ�ஆ�வி� ��கிய��வ�ஆ�வி� ��கிய��வ�    
பிரா6திய ெமாழிகைள இைணய வணிக)தி� பய�ப9)�வதான� அ�ெமாழி 
வணிக ெமாழியாக வளா்வத�"� ெமாழி8 ெசா6த	காரா்க( 7திய 
க�9பி/7	கைள ேம�ெகா(ள%� வா$/பாக அைம-�. இ�ைலெயனி� தம� 
பிரேதசDகM	"( மா)திர� தம� உ�ப)திகைள வழD"� ஒ5 " �பா,ைவ8 
ச6ைத/ப9)�ணா்களாக இவா்க( அைடயாள/ப9)த/ப9வ�ட� உலக ச6ைதயி� 
இவா்க( Hைழயா� இைட)தரகா்கM	" ெவ � ;ல/ெபா5( 
வழD"ணா்களாக%� எ6தவித ெப மதி ேசாந்டவ	ைகயி<� 
ஈ9படாதவா்களாக%� காண/ப9வா்.இ�  ஒ5 நAவைட-� &A ச�தாயமாக 
இவா்கைள மா�றிவி9�. இ@வா$வான� கிராம ம�ட)தி� ேவ  எ6த ெமாழி 
அறி%ம�ற ஒ5 ெமாழி8ெசா6த	காரா்களி� வணிக உ�ப)தி/ ெபா5�கைள அேத 
ெமாழிேபO� உற%கM	" இைணய வணிக)தி� இைண)� உலக� �3வதி<� 
ச6ைத/ப9)�வத�கான வா$/7	கைள இ@வா$% ஆ$% ெச$ய �ைனவ� 
மி"6த �	கிய)�வ� வா$6ததா"�. 
 
ஆ$வி� �ைண ேநா	கமாக ஒ5 7திய வணிக ஆேலாசைன ேசைவ மாதிாி 
ஒ�றிைன இலDைகயி� அரச நி,வாக க�டைம/7	"( உ(வாDக8 
ெச$யேவ�யத� அவசிய)திைன உணர8ெச$� அத�கான மாதிாி ஒ�றிைன 
எ�ேலா5� ஏ� 	 ெகா(ள	&ய வித)தி� அபிவி5)தி ெச$� 
��ெமாழிதலா"�. 
 
எனேவ இ@வா$வான� எதி,கால)தி� இ� ெதாடா்பான ஆ$%கைள 
ேம�ெகா(வா்கM	" ஒ5 அ/பைடயிைன ஏ�ப9)தி	ெகா9/ப�ட�, 
ப�ேவ ப�ட வணிக பDகாளா்க( ம� � ெகா(ைகவ"/பவா்க(, மாணவா்க( 
Hகா்ேவா5	" மி"6த பய?(ளதாக%� அைமவதா� கல)தி� ேதைவயான ஒ5 
ஆ$வாக இ� அைமகி�ற�. 
 
1.31.31.31.3    ஆ�வி� ெபா�வான ேநா�க�ஆ�வி� ெபா�வான ேநா�க�ஆ�வி� ெபா�வான ேநா�க�ஆ�வி� ெபா�வான ேநா�க�    
மா�ற)தின ;ல	& களான தனி/ப�ட காரணிக(, மன/பாD",க�டைம/7, 
ம� � ெதாழி�H�ப�, ேபா�ற காரணிகM	"� நிைல)தி5	"� இைணய வணிக 
அல"களி� ெவ�றி	"� இைடயிலான உறவிைன க�9ெகா(ள�. 
1.3.2 ஆ$வி� "றி/பிட)த	க ேநா	கDக( 
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1. ெபா5ளாதாரஆேலாசைன ேசைவ அல" ெவ�றிைய ேநா	கி அபிவி5)தி 
உ)திேயாக)த,களி� மனநிைலைய க�டறித� 
2. ெபா5ளாதார ஆேலாசைன ேசைவஅல" ெவ�றிையெச�வா	" ெச<)�� 
க�டைம/7 காரணிகைள க�டறித� 
3. ெபா5ளாதார ேசைவ அல" ெவ�றிைய ேநா	கி ெதாழி�H�ப காரணிகளி� 
அளைவ க�டறித� 
4. ெபா5)தமான சிபா◌ா◌்Oகைள ��ைவ)த� 
 
2.02.02.02.0    வரலா�� ��னா��க�வரலா�� ��னா��க�வரலா�� ��னா��க�வரலா�� ��னா��க�    
அ�றாட� மா�றமைட-� வணிக உலகமயமாதA� சாியான பிரேயாகDகைள 
வணிக)தி� ேம�ெகா(வத�" ெமாழி)திற� அவசியமா"�. எ6த தனி)�வமான 
தா$ ெமாழி-� உலக)தி� ெபா�வான ெமாழியாக ெகா(ள/ப9வ� கிைடயா�. 
9	க�(2007) நி வனDகM	கிைடயி� சாதகமான விைள% மா�றDகM	"� 
வணிக ெவ�றிகM� எ�ப9வத�" ெப மதிசா, ெமாழி)திற?� கலா8சார 
ஊ	"வி/7	கM� மிக%� அவசியமான� என O�	கா�9கி�றா,ெஹ,மா�. 
(2007), ஒ5 ேம�ப�ட ெமாழி)திறனான� "  
 
ெவ�றிகரமானஉ(S,தயாாி/7கைளஉ5வா	கஅ�ல� ேம�ப9)�வத�", 
வா	ைகயாள,க(, உ(S, ச;கDக( ம� � பDகாளிகளிைடேய 7ாி6�ண,வி� 
�3 O� 8Fழ�ேதைவ. வா	ைகயாள,கMட?�, ச;கDகMட?�, 
&�டாளிகMட?� உ(ள ந�பகமான உற%கM	" வழிவைகயாக அைம-� என	 
"றி/பி9கி�றா," எAசெப). (2007) "ெவளிநா�9 ச6ைதகளி� அெமாி	க பD" 
அதிகாி/பத�" அெமாி	க வணிக,களிைடேய ெமாழிதிறைம இ�லாத� ஒ5 ெபாிய 
தைட ஆ"�" ேம�ப9)த/ப�ட ெபா�வான ெமாழிக( ெதாழி�Fழைல/ ப�றி-�, 
உ�ப)தி, ;ல/ெபா5�களி� ம� � ச6ைத/ப9)த� ம� � வ,)தக� ப�றிய 
7திய ேயாசைனைய-� இய�பான எ�ணDகைள உ5வா	கி சிற6த தகவைல ெபற 
உத%கி�றன. ேசன�க( ஒ5 ெமாழி;ேலாபாய� ெகா�5/பேதா9, உ(S, 
ெமாழி ேபO�ெமாழி, திறைம வா$6த பணியாள,க( ம� � நி7ண)�வ 
ெமாழிெபய,/பாள,களி� கலைவைய/ பய�ப9)தி வணிகெவ�றிைய கணிசமான 
அளவி� அதிகாி	"�. 
 
ஹா,வ,�வணிகஆ$% (2013) நா9களி� ேதசிய வ5மான)தி�"� ஆDகில 
ெமாழி)தி?	"-மிைடயி� ஒ5 வ<வான இைண%	"ணக� காண/ப9கி�ற� என 
O�	கா�9கி�ற�. ஆ$%/ பிரேதச)தி� 90 Lத)தி�"� ேம�ப�டவா்கள 
தமிழா்க( அ)�ட� கிராம�ட உ�ப)தியாளா்களி� 80 Lத)தி�"� 
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ேம�ப�டவா்கM	" தமிைழ)தவிர எ6தவிதமான ெமாழியா�ற<� இ�ைல எ�ப� 
O�	கா�ட)த	க�.  
 
2.1 மன/பாD"மா�ற� 
ஆ�ஜூம� (2014: 187) மி�வணிக) ெதாழி�H�ப� ம� � அ� ெதாடா்பான 
ெதாழி�H�பDகைள ேநா	கி ஊழியர	ளி� மேனாபாவ� ெதாட,7ைடயதாக 
இ5/பைத	 க�டறி6தா,, ெஜயலனி ம� � பல,, 2009: 54) ேபா�ற காரணிகளா� 
பாதி	க/ படலா�. ெதாழி�H�ப)ைத/ பய�ப9)�வ�, பணியாள,களி� 
(மஹாதா&யDெலச�, 2013: 75) ஒ5 ந�ல அறி%)தள)ைத அ/பைடயாக	 
ெகா�ட�. ெதாழி� H�ப)தி� ெதாழி� H�ப நி7ண)�வ� ெதாழி�H�ப)ைத 
ஏ� 	 ெகா(வத�"�, திறைம-ட� நி வனDகM	கிைடயி� 
பய�ப9)த/ப9வத�"� நீ�ட காலமாக ெச�லலா�. கேபா	ேலா ம� � பல,. 
(2011: 56) ெதாழி�H�ப ��ேன�றDகைள/ பய�ப9)தி பணியாள,கM	" 
ெதாழி�H�ப ாீதியிலான திற�க( �	கிய� எ�பைத-� நி வனDகளி� 
"றி	ேகா(கைள ச6தி/பதி� உய,ம�ட �காைம)�வ)தி� �ய�சிைய 
ஆதாி/ப�� �	கியமானதா"�.  
 
ெதாழி�H�ப திற�கைள	 ெகா�9(ள பணியாள,க( எ/ேபா�� வணிக 
வள,8சி	கான ஆைசகைள ெவளி/ப9)�� நி வனDகைள (7�ேடாக� & 
ேபDேகா�, 2016, ெகௗகா	] ம� � பல,, 57: 57) வி5�7கி�றன,.. 
 
2.2 க�டைம/7 ாீதியான மா�ற� 
சிக, ம� � பல,. (2003) 1978 �த� 1995 வைர தர%கைள/ பய�ப9)தி 
ேம�ெகா�ட ஆ$வி� இ	கால/ப"தியி� 17 Lதமான வள,சி	" காரண� 
க�டைம/7 மா�ற� என O�	கா�9கி�றனா்.ேம<� மா	மி�ல� ம� � 
ேரா�ாி	 (2011) சீனாவி� ஒ�9ெமா)த உைழ/7 உ�ப)தி)திற?	கான 
க�டைம/7 மா�ற� ம� � உ(ளக உ�ப)தி)திற� வள,8சியி� பDகளி/ைப 
O�	 கா�9கி�றனா். 
 
சி�வா (2016) ெதாழி�அ?பவ�, ெதாட,7, ஆ,வ�, தி�டமிட�, க�9பி/7, 
ச6ைத ம� � ஆரா�சி8ெசல%, ச6ைதேநா	க�, வியாபார	 "றி, அDகீகார�, 
ந�பக)த�ைம, வலயைம/7, நிதி ஆதாரDக( ம� � தகவ� ெதாழி�H�ட� 
எ�பன இலDைகயி� ெதாழி��ைற ஆர�ப நிைல	கான ெவ�றிகரமான காரணிக( 
என	 "றி/பி9கி�றா, 
. 
2.3 ெதாழி�H�ப காரணிக( 
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(ேடா,ன�*கி & 	ளீ�, 1982) நி வனெமா�  இ� தம	" மிக/ெபா5)தமான 
ெதாழி�H�ப6தா� என க�9ெகா�ட உட� ேபா�யாள5	" ம�னா் அதைன 
உ(வாDகேவ�9� என	 "றி/பி9கி�றா,. (ஜு&	ேரம,, 2005: 65) வியாபார 
நடவ	ைககMட� அதிகாி)த உ�ப)தி)திற� ம� � ேம�பா�9 ெசய�திறைன/ 
ப�றி அறி�க/ப9)�� ஒ5 ெதாழி�H�ப)ைத ெதாழி�H�ப� த)ெத9	"�ேபா�, 
த�ேபா� இ5	"� ம� � சா)தியமான சி	க�க( தீ,	க/பட வா$/7(ள� என 
O�	 கா�9கி�றா,. 
 
Wanjau et al. (2012: 76) &� /ப, வள5� ெபா5ளாதாரDகளி� சிறிய ந9)தரள% 
நி வனDக( இல)திரணிய� வ,)தக ெதாழி�H�பDகைள/ பய�ப9)�வதி� 
ெம�வாக இ56� வ5கி�றன. இ� ெதாழி�H�ப)திA56� ெபற/ப9� 
சா)தியமான ந�ைமகைள) தவிர. சிறிய ந9)தரள% நி வனDக( இல)திரணிய� 
வ,)தக ெதாழி�H�பDகைள/ பய�ப9)�வதி� ெம�வாக ெசய�ப9கி�றன 
எ�பைத ப�ேவ  ஆ$%க( உ தி/ ப9)�கி�றன. 
 
3.3.3.3.    ஆ�� �ைறஆ�� �ைறஆ�� �ைறஆ�� �ைற    
பிரேதச ெசயலக/பிாி%களி� ெதாழி�ப9� ெபா5ளாதார ஈ9பா9கMட� 
ெதாடா்7ைடய உ)திேயாக)தா்களிடமி56�   அரச அதிகாாிக( சாதாரண Hகா்ேவா, 
ேபா�டமி56� இ@வா$%	" ேதைவயான ப8ைச) தர%க( வினா	ெகா)�, 
ம� � ேநா்�க/ பாீ�ைச அ�டவைணக( ம� � ேநர அவதானி/7 
எ�பவ�ைற/ பய�ப9)தி ெப� 	ெகா(ள/ப�9(ள�. இத�காக 14 பிரேதச 
ெசயலக/ பிாி%களி<மி56� பைடயா	க/ப�ட மாதிாியிைன/ பய�ப9)தி 100 
ேபா் ஆ$%�" உ�ப9)த/ப�டனா்.  ேசகாி	க/ப�ட தர%க( ெதாைகாீதியாக%�, 
ப�7ாீதியாக%� ஒ/^9க(, சராசாிக(, அ�டவைணக(, ச�டவைர7க( விள	க� 
வியா	கியான�, ெதாட,7 "ணக�, ெதாட,7/ேபா	"/ப"/பா$% 
கணிதாீதியிலான H�பDக( பய�ப9)த/ப�9(ளன. இ@வாரா�சியான� 
பி�வ5� க�டறித�கைள ெவளி/ப9)�வதாக அைம6� காண/ப9கி�ற�.  
ஆ$வி�கான வினா	ெகா)தான� நா�" பிாி%களாக 27 வினா	கைள	 
ெகா�56த�  இ@ 37 வினா	களி� 09 வினா	க( தனி/ப�ட தகவ�கைள) 
திர�ட%� 15 வினா	க( மன/பாD"மா�ற�, ெதாழி�H�ப மா�ற� ம� � 
க�டைம/7 மா�ற� ேபா�ற மா�ற காரணிகளி� மாறிகைள அ/பைடயா	 
ெகா�56த�ட� 3 வினா	க( தமி0 ெமாழி;லமான இைணய வழி ெபா5ளாதார 
ஆேலாசைன ைமயDகளி� ெவ�றியிைன மதி/பிட%� பய�ப9)த/ப�ட�. 
ஆ$வான� ��னா$%கைள மதி/பிட� ம� � பாிேசாதைன �ைறயான 
த�ைமயி� ேம�ெகா(ள/ப�ட�ட� ஆ$%	" ேதைவயான தர%க( �த�தர 
ம� � இர�டா6தர ;லDகளிA56� ெப� 	ெகா(ள/ப�ட�.ேம<� 
ஆ$வான� ச�க விKஞான)தி�கான 7(ளிவிபரவிய� 
ெம�ெபா5ளிைன(SPSS16.0) பயய�ப9)தி அ�டைணக( ம� � வைரபடDக( 
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ம� � இைண%	"ணக ம� � காரணி ஆ$%கைள/ பய�ப9)தி ஆ$% மாதிாி	" 
ஏ�றா� ேபா� மாறிகM	கிைடயிலான ெதாடா்7 ஆ$% ெச$ய/ப�ட�. 
 
4.04.04.04.0    தர�( ப�(பா��தர�( ப�(பா��தர�( ப�(பா��தர�( ப�(பா��    
ஆ$%	"�ப9)த/ப�ட 100 ேபா◌ி� ஆ�க( 54 Lதமாகவ� ெப�க( 46 
Lதமாக%� காண/ப9கி�றனா் அ)�ட� பதிலளி)தவா்களி� 30 வய�	"� 
"ைற6தவாக்( 10 Lதமாக%� 30 -39 வய�	" உ�ப�டவா்க( 60 Lதமாக%� 40-
49 வய�	" உ�ப�டவா்க( 25 Lதமாக%� 50-60 வய�	" உ�ப�டவா்க( 3 
Lதமாக%� 60 வய�	"� ேம�ப�டவா்க( 2 Lதமாக%� காண/ப9கி�றனா். 
இதிA56� ெபா5ளாதார ேசைவநிைலய உ)திேயாக)தாக்ளி� அதிகமானவா்க( 
ஆ�களாக இ5/ப�ட� இவா்களி� அதிகமானவா்க( 30-39 வயதி<� 
காண/ப9வ� O�	கா�ட)த	க�. 
 
85 Lத)தி�"� ேம� கைல/பிாி%/ ப�டதாாிகேள ெபா5ளாதார ஈ9பா9கMட� 
ெதாடா்7ைடய உ)திேயாக)தா்களாக வணிக அபிவி5)தி ேநா	க� க5தி பிரேதச 
ெசயலகDகளி� நியமி	க/�9(ளனா்.இைணய வசதிக( ஏ�ப9)தி	 ெகா9/பதி� 
55 Lதமான பDகளி/7	 காண/ப9வதாக%�, இைணய வணிக� ெதாடா்பான 
விழி/7ணா்% மிக%� "ைற6த ம�ட)திA5/பதைன ஆ$% O�	கா�9கி�ற�. 
தமி0 ெமாழியி� இைணய வணிக)தள)தி� தரேவ�ற/ப9வதைன 79 
Lதமானவா்க( ஆதாி	கி�றனா்.ேநரைல	 க�டைளகM	" ெசளகாிகமாக ெபா5( 
வழDகீ9 ெச$ய	&ய வசதிக( இ5/பதாக 29 Lதமானவா்கேள 
உட�ப9கி�றனா். " K ெச$தி8 ேசைவயி� ேம�ப9)த� தகவ�க( 
வழDக/ப9வதைன 35 Lதமானவாக்M� ச�கவைல)தளDகளி� ேம�ப9)த�க( 
ேம�ெகா(ள/ப9வதைன 67 Lதமானவா்கM� உட�ப�9 ஏ� 	ெகா(கி�றனா்.  
 
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண: : : : 4.14.14.14.1    மன(பா�ைம காரணிக@��� ெபா2ளாதார     ேசைவ மன(பா�ைம காரணிக@��� ெபா2ளாதார     ேசைவ மன(பா�ைம காரணிக@��� ெபா2ளாதார     ேசைவ மன(பா�ைம காரணிக@��� ெபா2ளாதார     ேசைவ 
ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)    
 மாறி  ெவ�றி ம8ட மன�பா%�  பியச� இைண#� �ணக .40** ��கிய	�வ. (2-வா�) .000 *. 0.05 ம8ட	தி� இைண#��ணம� ��கிய வா04த� (2-வா�).  
;ல� ஆ$%) தர%க( 
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ெவ�றிவிகித� ம� � மன/பா�ைம	 காரணிகM	" இைடயிலான ெநகி0வான 
ெதாட, 7"ணக� 0.40 ஆ"� ம� � இ� 0.01 நிைல அளவி� 7(ளியிய� 
�	கிய)�வ� வா$6த�.  
 
எனேவ ெவ�றிவிகித� ம� � மன/பா�ைமக காரணிக( இைடேய மிதமான உற% 
உ(ளதைன ஆ$% O�	 கா�9கி�ற�.  தமி0 ெமாழி ;லமான இைணய வணிக 
ெபா5ளாதார ேசைவக( வழD"கி�ற இ@வைகயான இைணய ைமயDகளி� 
ெவ�றி	"� ஊழியா்களி� அா்/பணி/7 ாீதியிலான மன/பா�ைம	"மிைடயி� 
ேநரான உற% உ(ளெத�ப� இ@வாறான ம	கள	" அ5கி� இலவசமாக 
அவா்கள� கிராம)� உ�ப)திகைள ம	க( நல�க5தி ச6ைத/ப9)த	&ய 
ெசய�பா��" ஒ5 உ6� ேகாலாக	 காண/ப9கி�ற�. 
 
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண: : : : 4.24.24.24.2    ெதாழி"67ப� காரணிக@��� ெபா2ளாெதாழி"67ப� காரணிக@��� ெபா2ளாெதாழி"67ப� காரணிக@��� ெபா2ளாெதாழி"67ப� காரணிக@��� ெபா2ளாதார     ேசைவ தார     ேசைவ தார     ேசைவ தார     ேசைவ 
ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)ைமய�களி� ெவ�றி��� இைடயிலான ெதாடா்)    மாறி  ெவ�றி ம8ட ெதாழி� )8ப  பியச� இைண#� �ணக .250** ��கிய	�வ. (2-வா�) .000 *. 0.05 ம8ட	தி� இைண#��ணம� ��கிய வா04த� (2-வா�).  
;ல� ஆ$%) தர%க( 
 
ெவ�றிம�ட� ம� � ெதாழி� H�ப	 காரணிகM	" இைடயிலான ெநகி0வான 
ெதாட,7 "ணக� 0.250 ஆ"� ம� �இ� 0.01 நிைல அளவி� 7(ளியிய� 
�	கிய)�வ� வா$6த�. இD" காண/ப9� பலLனமான சாதகமான உற% 
இைணய ெபா5ளாதார ேசைவ ைமயDகளி� ேம�ெகா(/படேவ�ய 
ெதாழி�H�ப ாீதியிலான ேம�ப9)த�கைள O�	கா�9வதாக அைமகி�ற�. 
 
அ7டவைணஅ7டவைணஅ7டவைணஅ7டவைண: : : : 4.34.34.34.3    க7டைம()காரணிக@��� ெபா2ளாதார     ேசைவ ைமய�களி� க7டைம()காரணிக@��� ெபா2ளாதார     ேசைவ ைமய�களி� க7டைம()காரணிக@��� ெபா2ளாதார     ேசைவ ைமய�களி� க7டைம()காரணிக@��� ெபா2ளாதார     ேசைவ ைமய�களி� 
ெவ�றி��� இைடயிலான ெதாடா்)ெவ�றி��� இைடயிலான ெதாடா்)ெவ�றி��� இைடயிலான ெதாடா்)ெவ�றி��� இைடயிலான ெதாடா்)    மாறி  ெவ�றி ம8ட க8டைம�+  பியச� இைண#� �ணக .120** ��கிய	�வ. (2-வா�) .000 *. 0.05 ம8ட	தி� இைண#��ணம� ��கிய வா04த� (2-வா�). 
 
;ல� ஆ$%) தர%க( 
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0.120 இைண%	 "ணக� காண/ப9வ�ட� க�டைம/7 ாீதியியாலான மாறிகளி� 
ஏ� 	 ெகா(ள<	"� ைமய)தி� நிைல)�நி�"� ெவ�றி	"மிைடயி� 0.120 
எ?� மிக%� நA6த ஆனா� சாதகமான இைண%	 "ணக� காண/ப9வதைன 
ஆ$% ெவளி/ப9)�கி�ற�.  சாியான ஒ5 க�டைம/பி� ேதைவயிைன இ� 
ெவளி/ப9)�வ�ட� க�டைம/7 ாீதியிலான ஒ5 மா�ற)தி�" இ@ வணிக 
ெபா5ளாதார ேசைவ ைமயDக( உ(வாDக/பட ேவ�ய ேதைவயிைன இ� 
O�	கா�9கி�ற�. 
 
5.05.05.05.0    ஆ��( ஆ��( ஆ��( ஆ��( பபபபாி$�ைராி$�ைராி$�ைராி$�ைர    ம�ற� ���ம�ற� ���ம�ற� ���ம�ற� ���    
ெவளிநா�9 இைணய வணிக இைணய)தளDகளி� ஊடாக ேம�ெகா(ள/ப9� 
ச6ைத/ப9)தA�த6திேராபாயDகளி� ேமாக� ெகா�9 அ6நிய8 ெசலாவணிகைள 
இழ	"� எம� இ�ைறய ச�க� பண)திைன மா)திரம�ல தமிைழ-� 
ெபா5ளாதார)திைன-� இழ/பதைன) த9/பத�" இ@வாறான இலவச இைணய 
வணிக ெபா5ளாதார ேசைவக( ைமயDக( கிராம/7ற� சா,6ததாக நA%�ற கிராம 
உ�ப)தி ம� � விவசாயிகM	" அ5கிA56� ெதாழி�படேவ�யத� கால)தி� 
க�டாயமா"�. எ�பதைன ஆ$வி� சாரா மாறிகளான மன/பாD",ெதாழி�H�ப� 
ம� � க�டைம/7 ாீதியிலான காரணிகM	"� சா,6த மாறியான தமி0 ெமாழி 
;ல� ம�ட	கள/7 மாவ�ட)தி� பிரேதச ெசயலக/பிாி%களி� ெதாழி�ப9� 
இைணய வணிக ெபா5ளாதார ஆேலாசைன ேசைவ ைமயDகM	"� இைடயி� 
ேநரான இைண%	"ணகDகளி� ேசா்ைவக( O�	கா�9கி�ற�  அ8ேசைவகளி� 
ஈ9ப9� ஊழியா்களி� அா்/பணி/பிைன உயா்)�வத�" சிற6த ஊ	"வி/7	கைள 
அரச ம�ற� அரசசா,ப�ற நி வனDக( வழDக ��வரேவ�9� எ�பதைன-�, 
அரO ஒ5 அலகாக இ6த இைணய வணிக ைமய)திைன தம� அரச க�டைம/7	"( 
ஏ� 	ெகா�9 கிராம ம�ட உ�ப)தியாளா்கM	" ெதாடா்8சியான விழி/7ணா்% 
பயி�சிக( ெதாழி�H�ப உதவிக( கணினிமய/ப9)த/ப�ட ஒ5 ெம$யிA நி வன 
அைம/பிைன உ5வா	"வதி� மி"6த ஈ9பா9 கா�டேவ�9� எ�பதைன-� 
சாியான ேவ ப9)த� த6திேராபாயDகைள-�, பணபாிமா�ற� வழி�ைறகளி<�, 
உாிய ெபாதியைம)த� ெசய�பா9களி� மா�றDகைள கிராம ம�ட 
உ�ப)தியாளா்க( ெகா�5	க ேவ�யைத-� இ@வா$% பாி6�ைர	கி�ற�. 
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தமி�, ;ழ<� திற�த இைண�6. தர9)கான ெம8�ெபா+ளிய தமி�, ;ழ<� திற�த இைண�6. தர9)கான ெம8�ெபா+ளிய தமி�, ;ழ<� திற�த இைண�6. தர9)கான ெம8�ெபா+ளிய தமி�, ;ழ<� திற�த இைண�6. தர9)கான ெம8�ெபா+ளிய 
உ+வா)க� ேநா)கிஉ+வா)க� ேநா)கிஉ+வா)க� ேநா)கிஉ+வா)க� ேநா)கி    

    
இஇஇஇ. . . . ந&கீர�ந&கீர�ந&கீர�ந&கீர�    

�லக நி�வன
 
___________________________________________________________________________ 

 
க7:ைர1 92�க�க7:ைர1 92�க�க7:ைர1 92�க�க7:ைர1 92�க�    
தமி08 FழA� நிைன% நி வனDக( தம� தர%கைள ஒ5 ெபா� ெம$/ 
ெபா5ளிய)ைத/ பய�ப9)தி இைண/7) தரவாக ெவளியி9� ேதைவ உ(ள�.  
அ6த ெம$/ெபா5ளிய� ாி� ேப,ேன,*-_ 2006 இ� ��ைவ)த ெகா(ைககM	" 
ஏ�பதாக%�, அைன)�ல சீ,தரDகைள-�, ஏ�கனேவ பய�பா�� உ(ள 
ெம$/ெபா5ளியDகைள/ பய�ப9)தி-� வவைம	க/பட ேவ�9�.  இ6த 
ஆ$% அைன)�லக அ5Dகா�சியகDக( ம�ற)தி� க5)�5 "றி/7 மாதிாிைய 
(CIDOC Conceptual Reference Model - சி.ஆ,.எ�) அ/பைடயாகக	 ெகா�9, 
பர6த பய�பா�� உ(ள ட/பிளி� க5வக� (Dublin Core), இOகீமா (Schema) 
ேபா�ற ெசா�ெதா"திகைள/ பய�ப9)தி எளிைம/ப9)த/ப�ட ஒ5 
ெம$/ெபா5ளிய)ைத ��ைவ	கிற�.  இ6த ெம$/ெபா5ளிய� ேசகாி/7, பைட/7, 
க5)�5/ ெபா5(, ெபளதீக/ ெபா5(, நப,, "3, இட�, நிக0%, ேநர�-கால� 
ஆகிய எ�9 �த�ைம வ"/7கைள	 ெகா�ட�.  ேம<�, இ6த 
ெம$/ெபா5ளிய)ைத ஐல�ேடாரா "ேளா (Islander CLAW) எ�ற இைண/7) 
தர% தள)தி� நி %வத�கான வழி�ைறைய-� விபாி	கிற�.  இ@வா  தகவ� 
வளDகைள-�, அைவ O�9� தர%கைள-� இைண)�/ பகி,வத� ;ல� அவ�ைற 
இல"வாக அGக, ேதட, வினவ, ப")தறிய �-�. 
 
"றிெசா�க(: இைண/7) தர%, ெம$/ெபா5ளிய�, வள விபாி/78 ச�டக�, 
எ�ணிம	 களKசிய�, ��ைம, ��ைம)தர%)தள� 
 
1. 1. 1. 1. ��0ைர��0ைர��0ைர��0ைர    
உலகளாவிய வைல (World Wide Web) பாாிய ெதாழி�H�ப, ச;க, ெபா5ளாதார 
7ர�சிைய ஏ�ப9)திய�.  ஆவணDகைள, அவ� 	" இைடேயயான 
இைண/7	கைள உரAக( அ�ல� வைல �கவாிகைள/ (URL) பய�ப9)தி 
இைணய� ஊடாக அG"வத�கான H�ப	 க�டைம/ேப உலகளாவிய வைல 
ஆ"�.  இத� நீ�சியாக, அ9)த தைல�ைற) ெதாழி�H�பமாக ெபா5Mண, வைல 
(Semantic Web) அ�ல� இைண/7) தர% (Linked Data) ெதாழி�H�பDக( 
விளD"கி�றன.  இைண/7) தர% ெதாழி�H�பDக( கட6த சில ஆ�9களாக 
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�தி,8சி அைட6�(ளன, பரவலான பய�பா�9	" வ6�(ளன.  நா� எ�ணிம 
வளDகைள அ�ல� தர%கைள ெவளியி9� (publishing), பாிமா � (data exchange), 
ஒ5Dகிைண	"� (integration), க�9பி	"� (discovery), பய�ப9)�� 
�ைறகளி� பாாிய மா�றDகைள-� வா$/7	கைள-� இ� ெகா�9வ5கி�ற�.[1]  
ெப56தரைவ ஒ3D"ப9)த%� (structuring big data), தர%கைள/ ப")தறிய%� 
(reasoning with data), தர%கைள/ ப�றி ��Aயமான ேக(விகைள	 ேக	க%�, 
�%கைள எ9	க%� இைண/7) தர% H�பDக( உத%கி�றன. 
  
வைல ஆவணDக( உலகளாவிய வைல	" அ/பைடயாக அைம6தன எ�றா�, 
இைண/7) தர%	"/ ெபா5�க( (things) அ�ல� ெபா5�கைள/ ப�றிய 
விபாி/7	க( அ/பைடயாக அைமகி�றன.[2]  ெபா5�க( ஒ5 பைட/பாக, 
நபராக, இடமாக, க5)தாக, நிக0வாக, எ�வாக%� அைமயலா�.  இ6த/ 
ெபா5�கைள/ ப�றி-�, அவ� 	" இைடேயயான ெதாட,7கைள விபாி	க%� 
பய�ப9� அ/பைட) ெதாழி�H�பேம வள விபாி/78 ச�டக� (Resource 
Description Framework - RDF - ஆ,..எ/) ஆ"�.  வள விபாி/78 ச�டக� ஒ5 
ெபா5ைள எ3வா$ - பயனிைல - ெசய�ப9ெபா5( (subject-predicate-object) எ�ற 
இய�ைக ெமாழி வசன)தி� அைம/ைப	 ெகா�ட &� 	களா� (statements) 
அ�ல� ��ைமகளா� (triples) விபாி	கிற�.  ஒ@ெவா5 ெபா5M� ஒ5 
தனி)�வமான உரAயா� அைடயாள� காண/ப9கி�ற�.  இ6த உரAேய 
அவ�ைற இைண	க/ பய�ப9)த/ப9கி�ற�. வள விபாி/7 ��ைமக( 
��ைம)தர%)தள� (Triplestore) ஒ�றி� ேசமி	க/ப�9,  எOபா,	கி( (SPARQL - 
SPARQL Protocol and RDF Query Language) ேபா�ற ெமாழிக( ஊடாக 
வினவ/படலா�.   
 
வள விபாி/78 ச�டக� எளிைமயான�.  ஒ5 ெபா5ைள பல, ெவ@ேவறான 
�ைறகளி� உ5வகி	க �-� (represent/model) விபாி	க (describe) �-�.  
இதனா� தர%கைள/ பகி,வதி�, பய�ப9)�வதி� தைடக( ஏ�ப�டன.  ஒ5 
ெபா�வான, பகிர/பட	 &ய அG"�ைற அ�ல� க5)ேதா�ற �ைறைம 
(schema) ேதைவ எ�ப� ந�" உணர/ப�ட�.  இ@வா  ஒ5 "றி/பி�ட �ைற 
ப�றிய தர%கைள அ�ல� அறிைவ உ5மாதிாியா	க/ பய�ப9� வ"/7க( 
(classes/types/sets), ப�7க( (properties/attributes) ம� � உற%கைள	 
(relationships) ெகா�ட ச�டகேம ெம$/ெபா5ளிய� ஆ"�.  இைண/7) 
தர%	கான ெம$/ெபா5ளியDகைள வள விபாி/78 ச�டக க5)ேத�ற �ைறைம 
(RDF Schema), வைல ெம$/ெபா5ளிய ெமாழி (OWL), எளிய அறி% ஒ3Dகைம/7 
�ைறைம (SKOS) ேபா�ற ெமாழிகைள/ பய�ப9)தி உ5வா	க �-�.  இ6த 
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ெமாழிகைள/ பய�ப9)தி ெம$/ெபா5ளிய)ைத-� இைண/7) தரவாகேவ 
ெவளி/ப9)த �-� எ�ப� "றி/பிட)த	க�.    
 
தமி08 FழA� எ�ணிம/ப9)த�, எ�ணிம/ பா�கா/7, எ�ணிம வளDகைள 
உ5வா	"� ெசய�தி�டDக( கட6த இ5ப� ஆ�9கM	" ேமலாக 
��ென9	க/ப�9 வ5கி�றன.  ம�ைர) தி�ட�, �லக நி வன8 
ெசய�தி�டDக(, ப/பக�, தமி0	 க�வி	 கழக�, தமி0நா9 ேவளா�ைம/ 
ப�கைல	கழக�, இ6திய எ�ணிம �லக�, சிDக/T, தமி0 மி�மர7ைடைம) 
தி�ட�, தமி0 வி	கிUடகDக( எ�  பல ெசய�தி�டDக( தமி0 எ�ணிம 
வளDகைள அG	க/ப9)�கி�றன.  பிற நி வனDகM	"� அG	க/ப9)த� 
பணிகைள) ெதாடDகி-(ளன.  இ6த எ�ணிம வளDகைள, தர%கைள 
வள,6�வ5� இைண/7) தர%	 க�டைம/7	" ஏ�ற வைகயி� ெவளியி9வ�, 
க�டைம/ப� அவசியமா"�.  அ@வா  ெச$தாேல &கி( ேத9ெபறியி� 
��Aயமாக இட�ெபற8 ெச$வதி� இ56� சி	கலான ேக(விகM	" பதிலளி	க 
&ய வைர	"மான பய�கைள/ ெபற �-�.  இ@வா  பல ெசய�தி�டDக( 
தர%கைள இைண/7) தரவாக ெவளியிட, பகிர ��வ5� ேபா� 
ெம$/ெபா5ளியDகளி� ேதைவ எ3கிற�.  ேம�O�ட/ப�ட நி வனDக( 
பா�கா)� அ`	க/ப9)�� ��க(, இத0க(, நாளித0க(, ப�]டகDக(, 
வைல)தளDக(, தர%க( உ�ப�ட எ�ணிம வளDகைள-�, அவ�ேறா9 
ெதாட,7ைடய ப�பா�9, வைக/ப9)த� ம� � ெபா� அறி%) தர%கைள-� 
(classification/knowledge organization, general knowledge) ஆ	க, பகிர, பராமாி	க) 
ேதைவயான ஒ5 ெம$/ெபா5ளிய)ைத உ5வா	"வைத ேநா	கி இ6த ஆ$%	 
க�9ைர அைமகிற�. 
 
�தA� இ	 க�9ைர எ�ணிம �லக�, ஆவணக�, நிைன% நி வனDகM	") 
ேதைவயான ெம$/ெபா5ளிய)தி� ேநா	கDகைள, அைத வவைம/பதி� பி�ப�ற 
ேவ�ய ெகா(ைககைள விபாி	"�.  இர�டாவ� இ� ெம$ெபா5ளிய)ைத 
வவைம/பத�"/ பய�ப9� �ைறயியைல (methodology) விபாி	"�.  ;�றாவ� 
ஒ, அ/பைட ெம$/ெபா5ளிய)ைத இ� விபாி	"�.  இ தியாக இ6த 
ெம$ெபா5ளிய)ைத அ9)த தைல�ைற	 களKசிய ெம�ெபா5ளான ஐல�ேடாரா 
"ேளாவி� (Islandora CLAW) எ/ப/ பய�ப9)தலா� எ�  எ9)�ைர	"�. 
 
2. 2. 2. 2. ெம�ெபா2ளிய�தி� ேதைவக@� ேநா�க�க@�ெம�ெபா2ளிய�தி� ேதைவக@� ேநா�க�க@�ெம�ெபா2ளிய�தி� ேதைவக@� ேநா�க�க@�ெம�ெபா2ளிய�தி� ேதைவக@� ேநா�க�க@�    
ெம$/ெபா5ளிய� ஒ5 "றி/பி�ட ஆ$%) �ைறயி� க5)�5	கைள-� (concepts) 
அவ� 	" இைடேயயான உற%கைள-� (relationships) உ5வக/ப9)த, விபாி	க, 
ஒ3D"ப9)த உத%கி�ற�.[3]  நா� விபாி	க �ைன-� �ைறக( �லக�, 
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ஆவணக� ம� � அ5Dகா�சியகDகளி� அறி%) �ைறக( ஆ"�.  இைவ 
�ைறேய ��க(, ஆவணDக(, அ5�ெபா5�கேளா9 ெதாட,7ைடயைவ.  நா� 
உ5வா	க ��ப9� ெம$/ெபா5ளிய� இ) �ைறகளி� பய�ப9� சி	கலான 
தகவ� வளDகைள (எ.கா ெதாட,க(, வைல)தள�, கைல/ெபா5() விபாி	க	 
&யதாக இ5	க ேவ�9�. இ6த வளDகைள இல"வாக) ேதட, க�9பி	க 
உதவ ேவ�9�. 
 
ேம�"றி/பி�ட �ைறக( ெமா)த அறி%)�ைறக( ெதாட,பான தகவ� ;லDகைள 
ெவளி/ப9)��, வைக/ப9)��, ஒ3D"ப9)��, பகி5� ேமநிைல/ பணியி� 
ஈ9ப�9(ளன.  அ6த ேநா	கி� ெமா)த அறி%) �ைறகைள வைக/ப9)த%� 
ஒ3D"ப9)த%� ெம$/ெபா5ளிய� உதவ ேவ�9�.  இதைன �லகவியA� 
மர7சா,6த வைக/ப9)த� சி	க� எ�  "றி	கலா�.  
 
தனிேய ஒ5 நி வன)திட� ம�9� இ5	"� தகவ�கைள விபாி	க, ஒ3Dகைம	க 
ம�9� அ�லாம� ப�ேவ  நி வனDகM	" இைடேய தகவ� பாிமா�ற� (data 
exchange) ெச$ய%�, பலப)தான தகவ�கைள (hetrogenous information) 
ஒ5Dகிைண	க%� ெம$/ெபா5ளிய� உதவ ேவ�9�.  இ) தகவ�கைள கணினி 
;ல� ப")தறிய (reasoning) ெச$ய	 &யதாக இ5	க ேவ�9�.  
ைமய/ப9)த/ப�ட க�9/பா9க( இ�றி (decentralized), ஒ/^�டளவி� 
இல"வாக நிைறேவ�ற	 &யதாக%� (implementable), நீ�ட/பட	 (extendable) 
&யதாக%� இ5	க ேவ�9�.[4] 
 
இ�?ெமா5 வைகயி� ேநா	"வதானா� இ6த ெம$/ெபா5ளிய)ைத 
அ/பைடயாக	 ெகா�ட ஒ5 H�ப க�டைம/7 "றி/பான ேக(விகM	" 
ேநரயாக, இல"வாக/ பதி� தர	 &யதாக இ5	க ேவ�9�.  எ.கா ெபாியா, 
எ3திய ��க( எ6த) �ைறக( ப�றி ெபாி�� ேபOகி�றன?  இ6த ஊேரா9 
ெதாட,7ைடய அ5�ெபா5�க( எைவ?  இ6த ஊாி� ேபாாி� ஈழ/ ேபாாி� இற6த 
ம	க( யா,?  இ6த	 க5)�/ ப�றி ெதாட,7ைடய ஆ	கDக( எைவ?  இ6த) 
க5)�5/�ைறசா,6த எ3)தாள,க( யா,?  இ6த எ9)�	கா�9	க( ேபா�  
பைட/7, அைம/7, நிக0%, ெபா5( எ�  ப�ேவ  விடயDக( ப�றிய 
ேக(விகM	" பதி� தர	&யதாக இ6த ெம$/ெபா5ளிய� அைமய ேவ�9�.  
ஒ5 "றி/பி�ட �ைறசா,6த ேக(விகM	" (எ.கா உயிரGவி� பாகDக( எைவ) 
இ� ேநரயாக/ பதி� தர �யாம� இ5	கலா�.  ஆனா� அ6த) �ைறசா,6த 
ெம$/ெபா5ளிய)ேதா9 ேம�நிைலயி� ெதாட,7ற	 &யதாக அைமய ேவ�9�. 
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3. 3. 3. 3. ெம�(ெபா2ளிய வ�வைம()�கான ெகா�ைகக�ெம�(ெபா2ளிய வ�வைம()�கான ெகா�ைகக�ெம�(ெபா2ளிய வ�வைம()�கான ெகா�ைகக�ெம�(ெபா2ளிய வ�வைம()�கான ெகா�ைகக�    
இைண/7) தர%	கான நா�" ெகா(ைககைள உலகளாவிய வைலயி� 
க�9பி/பாளாரான ாி� ேப,ேன,*-_ 2006 இ� பி�வ5மா  ��ைவ)தா,:[5] 
 
● தகவ� வளDகைள-� (எ.கா வைல/ப	க�, ேகா/7, பம�), தகவ� அ�லா 
வளDகைள-� (எ.கா ெபா5(, க5)�) -.ஆ,.ஐ (URI) ெபய, ெகா�9 
இனDகா�9த�. 
● எ8.ாி.ாி.பி -.ஆ.ஐ கைள/ பய�ப9)த� ;ல� இ6த வளDகைள/ ப�றிய 
தகவ�கைள	 க�டறிய உத%த� (dereferencing using http) 
● ஒ5வ, -.ஆ,.ஐ அG"� ேபா�, பய�பட	&ய தகவ�கைள) திற6த 
சீ,தரDகைள/ பய�ப9)தி வழD"த� (எ.கா ஆ,..எ/ (RDF), எOபா,	"வ� 
(SPARQL)) 
● பிற வளDகM	" இைண/7) த5த�. இத� ஊடாக ேமலதக வளDகைள	 
க�டறிய உத%த�. 
 
நா� க�டைம	க �ைன-� எ6தெவா5 இைண/7) தர% ெம$/ெபா5ளிய�� இ6த 
அ/பைட	 ெகா(ைககைள மதி)� அைமய ேவ�9�.  
 
ெம$ெபா5ளியDகைள வவைம	"� ேபா� எதி,ேநா	க/ப9� ஒ5 ெபா�8 சி	க� 
ேந,/ப9)த� (Mapping and Alignment) சி	க� ஆ"�.  அதாவ� ஒேர �ைறைய8 
சா,6த ெம$/ெபா5ளியDக( அ) �ைறைய சிறிய ேவ பா9கMடானா 
வ"/7	களா<� ப�7களா<� (language-level mismatches) வைரயைற ெச$ய 
��ப9�.  அ�ல� அ) �ைறைய விபாி/பதி� ெபா5( சா,6த ேவ பா9 
(semantics-level mismatches) காண/ப9�.  இ6த8 சி	கைல) தீ,	க ெபா� ேமநிைல 
ெம$/ெபா5ளியDக( (Upper Ontologies) அ�ல� "றி/7 ெம$/ெபா5ளியDக( 
(Reference Ontologies) உத%கி�றன.[6]   
 
இைண/7) தரவி� அ/பைட வி3மியேம ஏ�கனேவ உ(ளவ�ைற பய�ப9)த�, 
உ(ளவ� 	" இைண/7) த5த� ஆ"�. அ6த ேநா	கி� ஏ�கனேவ பரவலான 
பய�பா�� உ(ள ெம$/ெபா5ளியDகைள/ இய�றவைர நா� பய�ப9)த 
ேவ�9�.[7]  ேம<�, ெம$ெபா5ளிய� அ/பைட/  ப�7கைள வைரயைற 
ெச$�, பயன,க( தDக( ேதைவகM	" ஏ�றவா  ேத,6� பய�ப9)த%�, நீ�ட	 
&யவா � ெம$/ெபா5ளிய� அைமய ேவ�9�. 
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4. 4. 4. 4. ெம�(ெபா2ளிய�ைத உ2வா��வத�கான �ைறயிய" ெம�(ெபா2ளிய�ைத உ2வா��வத�கான �ைறயிய" ெம�(ெபா2ளிய�ைத உ2வா��வத�கான �ைறயிய" ெம�(ெபா2ளிய�ைத உ2வா��வத�கான �ைறயிய"     
ெம$/ெபா5ளியDகைள விபாி	க பல �ைறயிய�க( உ�9.  ெபா�வாக 
பி�ப�ற/ப9� ஒ5 �ைறயியைல பி�வ5மா  விபாி	கலா�:[8] 
* ெசய�பர/ைப ெதளிவாக வைரயைற ெச$த� - Define the scope 
* க5)�5	கைள வைரயைற ெச$த�, எ.கா வ"/7	க( - Define the concepts 
* க5)�5	கைள பநிைலக( ெகா�ட ஒ5 பா"பா�� ஒ3D"ப9)த� - 
Organize the concepts/classes into a taxonomy 
* வ"/7	கM	" இைடேயயான உற%கைள வைரயைற ெச$த� - Define the 
relations 
* வ"/7	களி� ப�7கைள-�, அ6த/ ப�7க( எ9	க	 &ய மதி/7	கைள-� 
வைரயைற ெச$த� - Define properties, their domains and ranges 
* "றி/பான ெபா5�கைள வைரயைற ெச$த� - Defining the instances 
*  அேகா(கைள (axioms), விதிகைள(rules), ெசய�& கைள (functions) விபாி)த� 
 
எம� ேநா	க� ஓ5 அ/பைடயான ேமநிைல ெம$/ெபா5ளிய)தி� மீ�, 
ஏ�கனேவ பர6த பய�பா�� உ(ள ெம$/ெபா5ளியDகைள/ பய�ப9)தி நீ� 
வவைம/ப� ஆ"�.  அ6த வைகயி� இ) �ைறயி� பய�பட	&ய ேமநிைல 
ெம$/ெபா5ளியDகளாக (Upper Ontologies) அ/பைட �ைறசா, 
ெம$/ெபா5ளிய� (Basic Formal Ontology -பி.எ/.ஓ) ம� � அைன)�லக 
அ5Dகா�சியகDக( ம�ற)தி� க5)�5 "றி/7 மாதிாி (CIDOC Conceptual 
Reference Model - சி.ஆ,.எ�)  அைமகி�றன.  �ைறசா, ெம$ெபா5ளியDகளாக 
(Domain Ontologies) பி/ஃேபர� (BIBFRAME), ேபா,�ல�� ெபா� தர% மாதிாி 
(Portland Common Data Model), திற6த ஆவணக தர% மாதிாி (Open Archive Data 
Model) ேபா�றைவ அைமகி�றன.  ேம<�, ட/பிளி� க5வக� (Dublin Core), 
எOகீமா (Schema.org), FOAF ேபா�றைவ "றி/பான க5)�5	கைள ெவளி/ப9)த 
பய�பட	 &யன. 
 
நா� ��ைவ	"� ெம$/ெபா5ளிய� அைன)�லக அ5Dகா�சியகDக( 
ம�ற)தி� க5)�5 "றி/7 மாதிாிைய (CIDOC Conceptual Reference Model - 
சி.ஆ,.எ�) அ/பைடயாக	 ெகா(M�.  இ6த	 "றி/7 மாதிாி ப�பா�9 மர7ாிைம 
ெதாட,பான தகவ�கைள க�9/பாடான வழியி� உ5வா	"வத�"�, பகி,வத�"� 
பய�ப9� ஒ, அைன)�லக8 சீ,தர� (ISO 21127:2014) ஆ"�.[9]  இதி� வைரயைற 
ெச$ய/ப9� வ"/7கைள உற%கைள ப�7கைள ேதைவ	ேக�ப ேத,6� 
பய�ப9)த இ� அ?மதி	கிற�.  எனி?� எம� பய�பா9 ஒ5 "றி/பி�ட 
�ைறயி� இ6த "றி/7 மாதிாியி� இ56� ேவ ப9�.  சீ,.ஆ,.எ� இ� நிக0ைவ 
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ைமய/ப9)திய அG"�ைறைய/ பி�ப�றா�, நைட�ைறயி� பய�பா�� 
இ5	"� ெபா� ெம$/ெபாளியDகM	" ெந5	கமாக அைம-�.  "றி/பாக 
வி	கி)தர%[10], இOகீமா (schema.org), பிபிசி ெம$/ெபா5ளியDகM	"[11] 
ெந5	கமாக அைம-�.  
 
ப�ெமாழியா	க� (Multilinquality) ெம$/ெபா5ளிய வவைம/பி� ஒ5 �	கிய &  
ஆ"�.  த�ேபா� ஒ5 மதி/7 (value) எ6த ெமாழியி� உ(ள� எ�பைத	 
"றி/பத�கான �ைறக( உ(ளன.  ஆனா� மதி/7க( ம�9� அ�லாம� 
வ"/7க(, ப�7க( உ�/ப�ட �3ைமயான Fழ<� ப�ெமாழிகளி� 
இ56தா�தா� ஒ5 விடய)ைத வினவி �3ைமயான தகவ�கைள தமிழிேலேய ெபற 
�-�.  அத�" �த� க�டமாக ஒ5 ெம$/ெபா5ளிய)ைத வவைம)� 
ெமாழிெபய,	க ேவ�9�.   
 
பதி/7 ேமலா�ைம (Versioning) ெம$/ெபா5ளிய வவைம/பி� க5)தி� ெகா(ள 
ேவ�ய இ�?ெமா5 �	கிய விடய� ஆ"�.  ஒ5 ெம$/ெபா5ளிய� 
வவைம	க/ப�ட பி�ன, அ� பல காரணDகM	கா இ�ைற/ப9)த/பட ேவ� 
வ5�.  அைத �ைற/ப பராமாி	க%�, இ�ைற/ப9)த%� ேதைவயான 
உ(க�டைம/7 அவசிய� ஆ"�.  இ6த விடயDக( தமி08 Fழ<	") ேதைவயான 
ஒ5 நிைலயான ெம$/ெபா5ளிய� உ5வா	க/ப9� ேபா� கவனி	க/பட 
ேவ�யைவ.   
 
5. 5. 5. 5. ெம�(ெபா2ளிய விபாி()ெம�(ெபா2ளிய விபாி()ெம�(ெபா2ளிய விபாி()ெம�(ெபா2ளிய விபாி()    
பி.எ/.ஓ (BFO) ம� � சி.ஆ,.எ� (CRM) ஆகிய இர�9�  உலகி� உ(ள 
அைன)ைத-� நிைலயானைவ (continuant - persistent), கால8சா,7ைடயைவ 
அ�ல� நிக0பைவ (occurants - temporal) எ�  வைக/ப9)�கி�றன.[12]  
சி.ஆ,.எ� பல பநிைல	 க�டைமைப	 (multi level hierarchy)  ெகா�ட�.  இதி� 
இ56� மா ப�9, நா� த�ைடயான எளிய வவைம/ைப ��ைவ	கிேறா�.  அ6த 
வைகயி� அ�ட)தி� உ(ள அைன)ைத-� (E1 CRM Entity) உ5ெபா5( (Entity) 
எ�  ெதாடDகி, அத� கீேழேய �த�ைம வ"/7கைள பிாி	கிேறா�.  இ6த 
த�ைடயான அG"�ைற இOகீமா, வி	கி)தர%, பிபிசி ெம$/ெபா5ளிய 
வவைம/ைப ஒ)த�. ஆனா� இ6த வ"/7க( சி.ஆ,.எ� வ"/7களி� இ56� 
அேத ெபா5ேளா9 இD" பய�ப9)த/ப9கி�றன.   
 
E73 Information Object:  
● E78 Collection 
● F1 Work 
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E28 Conceptual Object  E18 Physical Thing 
E21 Person  E74 Group 
E53 Place  E5 Event 
E52 Time-Span 
 
E73 Information Object/E73 தகவ� ெபா5( எ�ற உ5ெபா5( அ�ல� 
வ"/பிைன/ பய�ப9)தி �லக�, ஆவண�, அ5�ெபா5�க( ம� � மர7ாிைமக( 
ப�றிய பதி%கைள	 "றி	க நா� பய�ப9)த �-�.  இவ�றி� 
ேசகாி/7	கைள-� பைட/7கைள சிற/பாக விபாி	க ேபா,�ல�� தர% மாதிாி 
(Portland Data Model) பய�ப9கிற�.  ேபா,�ல�� தர% மாதிாி ேசகாி/7 
(pcdm:Collection), பைட/7 (pcdm:Object), ம� � ேகா/7 (pcdm:File) ஆகியவ�ைற 
விபாி	கிற�.  ஓ@ெவா5 ேசகாி/ைப-� பைட/ைப-� ட/பிளி� க5வக� (Dublin 
Core) ேபா�ற விபாி/7 மீதர%/ ப�7கைள/ பய�ப9)தி விபாி	க �-�. 
 
E28 Conceptual Object/E28 க5)�5/ ெபா5( �த�ைமயாக ெபா5( அ�லதான 
H�7லமான விடயDகைள	 "றி	க/ பய�ப9�.  வைக/ப9தA� பய�ப9� 
தைல/7கைள-� (Subjects/Topics) இத� உதவி-ட� உ5வகி	க �-�.  
ெப5�பா<� இ)தைகய வைக/ப9)த�க( அ�ல� கைல8ெசா� ெதா"/7க( 
எளிய அறி% ஒ3Dகைம/7 �ைறைமைய/ (Simple Knowledge Organization System 
(SKOS)) பய�ப9)தி உ5வா	க/ப9கி�றன.  ஓ, எ9)�	கா�9 அைன)�லக 
தசம வைக/ப9)த� �ைறைமயி� (Universal Decimal Classification) இைண/7) 
தர% ெவளிR9 ஆ"�.   
 
E18 Physical Thing/E18 ெபளதீக/ ெபா5( அ�ட)தி� உ(ள தகவ� அ�ல� 
க5)�5 அ�லாத எ�லா/ ெபா5�கைள-� அடDகிய�.  இ� ேம<�, தனி/ 
ெபா5ளா (E19 Physical Object) அ�ல� இ�ெனா�றி� &றா (E26 Physical 
Feature), மனித, உ5வா	கியதா (E22 Man-Made Object, E25 Man-Made Feature) 
அ�ல� இய�ைகயானதா (E19 Physical Object, E26 Physical Feature), உயி, 
உ(ளதா (E20 Biological Object) எ�  &,ைமயாக வைரயைற ெச$ய/ப9கி�றன.   
E21 Person/E21 நப,, E74 Group/E74 "3 அ�ல� அைம/7, E53 Place/இட� 
ஆகியன E18 ெபளதீக/ ெபா5ளி� உப வ"/7க(தா�.  எனி?� �லக, ஆவணக, 
அ5Dகா�சியக/ பைட/7கைள விபாி	க, ேதட, பய�ப9)த இைவ �	கிய� ஆ"�.    
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E18 ெபளதீக/ ெபா5( எ�பத�"( வரமா� கால8சா,7ைடயவ�ைற அ�ல� 
நிக0பைவைய (occurants - temporal) E5 Event/ நிக0% ம� � E52 Time-
Span/ேநர�-கால� வ"/7க( ெகா�9 விபாி	க �-�.  E5 Event/E5 நிக0% 
வரலா�றி� நிக0%கைள-�, ஒ5 பைட/7	" நிகழ	 &ய நிக0%கைள-� 
ஒ5Dேகேய " 	கிற�.  E52 Time-Span/ேநர�-கால� ஒ5 "றி/பி�ட ேநர 
பாிமாண)ைத/ பதி%ெச$ய பய�ப9கிற� (temporal extent).  எ.கா 2009, ேம 1981, 
சDக கால�.  ஒ5 "றி/பி�ட ேநர� அ�ல� கண)ைத-� (instant of time), கால 
இைடெவளிைய-� (interval of time) ேவ ப9)திேய அGக ேவ�9�. 
 
ேமேல, நா� ��ைவ	"� ெம$/ெபாளிய)தி� �த�ைம வ"/7கைள 
ேநா	கிேனா�.  அ9)� அைவ	" இைடேயயான உற%கைள நா� வைரயைற 
ெச$ய ேவ�9�.  இD" உற%கM	"� (Relations) ப�7கM	"� (Properties) 
இைடேய உ(ள ேவ பா�ைட O�9வ� பய�மி	க�.  உற%க( ெபா�வாக 
இ�?ெமா5 ெபா5ைள O�9�.  ப�7க( நிைல-5கைள/ (literal) பய�ப9)தி 
அ6த/ ெபா5ைள ேநரயாக விபாி	"�. 
 
ஒ5 பைட/ைப க5)�5, இட�, நிக0% அ�ல� கால�, அைம/7, நப, 
ேபா�றவ�ேறா9 பி�வ5� உற%கைள/ பய�ப9)தி ெதாட,7ப9)த �-�: 
dcterms:subject, dcterms:spatial, dcterms:temporal, schema:organization, 
schema:person.  இேத ேபா�  ஒ5 நப, dbp:knownFor, dbo:birthPlace, 
schema:birthDate, schema:memberOf, schema:relatedTo இைன ெதாட,7ப9)த 
�-�.  இ@வா  ஒ@ெவா5 வ"/7	"� இைடேயயான உற%கைள வைரயைற 
ெச$� ெச3ைமயான இைண/7) தர%	 க�டைம/பாக ஒ5 ெம$/ெபா5ளிய)ைத 
உ5வா	க �-�.  இ@வா  உ5வா	க/ப�ட ஒ5 ெம$/ெபா5ளிய)தி� 
வைர%ைன இD" காணலா�:  https://goo.gl/CwXs42 
 
6. 6. 6. 6. ஐல�ேடாரா �ேளாவி" ஐல�ேடாரா �ேளாவி" ஐல�ேடாரா �ேளாவி" ஐல�ேடாரா �ேளாவி" ((((Islandora CLAW) Islandora CLAW) Islandora CLAW) Islandora CLAW) நி��த"நி��த"நி��த"நி��த"    
ஐல�ேடாரா (islandora.ca) எ�ப� எ�ணிம வளDகைள பா�கா	க, ேமலா�ைம 
ெச$ய, அG	க/ப9)த பய�ப9� ஒ5 க�ட�ற ெம�ெபா5( தள� ஆ"�.  இ6த 
ெம�ெபா5ைள 150 	"� ேம�ப�ட ப�கைல	கழகDக(, �லகDக(, 
ஆவணகDக(, அ5Dகா�சியகDக( பய�ப9)�கி�றன.  இத� அ9)த 
தைல�ைற பதி/7 ஐல�ேடாரா "ேளா (Islandora-CLAW),  இைண/7) தர%8 
ெசயAகM	கான தளமாக பல நி வனDகளா� &�டாக கி�க/பி� 
(https://github.com/Islandora-CLAW/CLAW) உ5வா	க/ப�9 வ5கிற�.   
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ஐல�ேடாரா "ேளா 9N/ப� 8.3 (drupal.org) உ(ளட	க ேமலா�ைம ஒ5Dகிய� 
(Content Management System), ஃெபேடாரா 4.7 (fedorarepository.org) இைண/7) 
தர% தள� (Linked Data Platform), பிேளOகிரா/ 2.4 (blazegraph.com) ��ைம) 
தர%)தள� (Triplestore) ஆகியவ�றிைன/ பய�ப9)தி உ5வா	க/ப9கிற�.  
9N/ப� ஆ,..எ/ (RDF) இ	" அ/பைடயான ஆதரவிைன) த5கிற�.  "ேளா 
a,/பA� ஆ,..எ/ வளDக( (RDF Resources), ஆ,..எ/ இ�லாத வளDக( (Non 
RDF Resources) எ�ற இ5 உ(ளட	க மாதிாிகைள (Content Types) அைம)�) 
த5கி�ற�.  இ6த அ/பைட உ(ளட	க மாதிாிகைள/ பய�ப9)தி நா� 
எ6தெவா5 உ(ளட	க மாதிாிைய-� உ5வா	க �-�.  எ.கா ேசகர�, பைட/7, 
நப,, அைம/7, இட�.  இ6த உ(ளட	க மாதிாிகளி� எம	") ேதைவயான RDF 
Mapping ஐ ெச$ய �-�.  இ@வா  RDF Mapping ெச$வத� ஊடாக 9N/ப� 
உ(ளட	கDகைள இைண/7) தரவாக ெவளியிட �-�.  ஐல�ேடாரா "ேளா 
இ@வா  ெவளியிட/ப9� ஆ,..எ/ ��ைமகைள  ஃெபேடாராவி� ேசமி	கிற�.  
ேம<�, அவ�ைற பிேளOகிரா/ ��ைம) தர%)தள)தி� "றிR9 ெச$� (index) 
த5கி�ற�.  இ6த ��ைம) தர%)தள)ைத எOபா,	கி( (SPARQL) �ைன ஊடாக 
வினவ �-�.  ஆ,..எ/ ஆக ெவளியிட/ப9� தகவ�கைள-� யா5� அGக 
�-�, O�ட �-�, தம� ��ைம) தர%)தள)தி� ேசமி	க �-�.   
 
7. 7. 7. 7. உைரயாடJ� ���க@�உைரயாடJ� ���க@�உைரயாடJ� ���க@�உைரயாடJ� ���க@�    
தமி08 FழA� நிைன% நி வனDக( தம� தர%கைள ஒ5 ெபா� 
ெம$/ெபா5ளிய)ைத/ பய�ப9)தி இைண/7) தரவாக ெவளியி9� ேதைவ 
உ(ள�.  இ6த ஆ$% அைன)�லக அ5Dகா�சியகDக( ம�ற)தி� க5)�5 
"றி/7 மாதிாி (CIDOC Conceptual Reference Model - சி.ஆ,.எ�) 
அ/பைடயிலானா எளிைம/ப9)த/ப�ட ெம$/ெபா5ளிய� ஒ�ைற 
விபாி)�(ள�.  ேம<�, அைத நி வ	&ய ஒ5 க�ட�ற H�ப	 க�டைம/7 
ஒ�ைற-� ��ைவ)�(ள�.  த�ேபா� ேம�நிைலயி� விபாி	க/ப�9(ள இ6த 
ெம$/ெபா5ளிய)ைத ��Aயமாக வைரயைற ெச$�ெகா(வ� அ9)த க�ட/ 
பணியாக அைம-�.  அ6த8 ச6த,/ப)தி� ப�ெமாழியா	க� ெதாட,பாக 
சி	க�கM� &தலாக ஆய/படேவ�9�.   
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ABSTRACT 

The Social Networks are becoming one of the modern platforms to connect with 

other people to share the information such as texts, video, audio, images, etc. There is a 

special type social network available which allows us to share the locations in the form of 

check-ins, geotags to others called Location Based Social Networks that uses geolocation 

attributes for sharing. The proposed approach makes use of available large amount of 

social data from both travel based services (such as Foursquare) and community 

contributed photos with added heterogeneous data (such as Flickr), to provide efficient 

recommendation for single POIs (Point Of Interest) and for the Travel Sequence based on 

the user interests. Thus by using the unstructured social media data like images, geo-tags, 

check-ins with advanced machine learning algorithms are used to provide efficient 

recommendations. This proposed work in this paper follows sequential approach to 

provide the travel recommendation to the users, namely, collection of data from multiple 

sources and preprocessing those data, selecting venue features to provide 

recommendations, applying venue recommendation algorithm which predicts venues 

similar to user queries by using Content Based recommendation algorithm, to analyze the 

sentiment on each locations by using NLTK packages which further used to provide 

recommendations in Tamil language and to provide travel sequence to the users by 

predicting set of places as a travel sequence to the interacting people. 

 

1. Introduction: 

Personalization in LBSNs allows users to modify their searches as needed and 

recommendations has to be provides as per the user's interests. The proposed system takes 

the input as the location name which has to be geo coded to obtain the geo location 

information for the location such as Latitude and Longitude. These geo location 

information helps us to collect the data belong to those locations using APIs from social 

network service providers. These Application Programming Interfaces allows us to use the 
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given input and acts like medium to crawl data from the service providers in the major 

formats like JSON and XML. Location Based Social Networks (LBSN) like Foursquare 

and Photo sharing services like Flickr allows users to collect their data by obtaining the 

credentials for accessing the publicly shared information on their services. The data 

collected are in the format of JSON. The data collected using the API  contains noises 

such as missing data, symbols and short words, emoticons, data with no geotags and 

irrelevant data to the query that are preprocessed and preprocessed data is stored in the 

database.  

 

2. Methodology  

The proposed system mainly consists of two parts such as Sentiment analysis and Travel 

recommendation. The content based recommendation engine uses venue features like 

check-in counts, ratings to provide the recommendations from which the Top-N places are 

recommended. The proposed system predicts the set of POIs which the users might like 

using the venue features and popularity ranking methodology approach to sort predicted 

places based on maximum ratings to each locations. This work allows users to select for 

both the venue recommendation as well as the travel recommendation. Venue 

recommendations are made based upon category and places of interest by the users; the 

proposed system allows users to select categories like Food, Entertainment, Drinks, Cafe, 

Outdoor Activities and Venues to obtain better personalized recommendations.  

 

3. System Architecture 

The detailed description of proposed travel recommendation process has been given as 

follows. 

    Travel recommendation methodology takes series of POIs and sorts them based on the 

distances to each location by using the Haversine metric to compute distances using Great 

Circle distance formula. These distances are used to select the POIs and to create the 

Travel Sequence for Top-N recommendations. This travel sequence recommendation 

consists of attributes like next POI to be visited, estimated travel time to the next venue 

and venue features like check-in counts and ratings of each POIs. Sentiment analysis is 

done on each venues based on the semantic data obtained from the Flickr and Foursquare 

tips and applied to NLP techniques to preprocess the unwanted data, then the sentiment is 

checked using the popular machine learning library Textblob. The sentiments on each 

location are displayed to the users where user can sense the opinion of each venue by 

previously visited users. Finally, the proposed work provides the recommendations in the 

form of Maps on which each location information is pointed with a marker, the location 

descriptions are provided in both the Tamil and English. Tamil description for each places 

are added by applying NLP techniques which involves translation on famous tips and 

description to the location. 

 

 

 



 

 Architecture of Travel Recommendation System

Architecture of Tamil Descriptions to the Recommendations

4. Conclusion  

 Including Tamil Description to the Recommen

Tamil Description is added to all the recommendation including particular Point Of 

Interest recommendation as well as Travel Sequence Recommendation with use of Google 

Architecture of Travel Recommendation System 

 

Architecture of Tamil Descriptions to the Recommendations

Including Tamil Description to the Recommendation 

Tamil Description is added to all the recommendation including particular Point Of 

Interest recommendation as well as Travel Sequence Recommendation with use of Google 
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Architecture of Tamil Descriptions to the Recommendations 

Tamil Description is added to all the recommendation including particular Point Of 

Interest recommendation as well as Travel Sequence Recommendation with use of Google 
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Translate and Wikipedia. Tamil description to each places added if there is any description 

available for given locations. 

This inclusion of Tamil Description can provide better readability to Native Tamil 

Users. Only specification of places will be given with using Tamil Descriptions and 

Packages will be containing Alpha-numeric characters. 
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க7:ைர1க7:ைர1க7:ைர1க7:ைர1    92�க�92�க�92�க�92�க�    
இ6த ஆ$%	க�9ைர இைணய)தி� இ5	க	&ய தமி0 இல	கியDகைள ெசயA 
நிரA இைட�க� (API) ;ல� எ@வா  ஒ5Dகிைண/ப� எ� �, அ@வா  
ஒ5Dகிைண	க/ப�ட உ(ளட	கDகைள இைணய இைண/7 இ�லாவி<� 
பா,	க	&ய இைணயதளமாக (��ேன�ற இைணய ெசயA - Progressive Web 
App) வவைம/ப� எ@வா  எ� � விள	"கிற�. இ6த ஆ$%	க�9ைர	ெகன 
" 6ெதாைக	கான ெசயA நிரA இைட�க� (API) ஒ�  வவைம	க/ப�9(ள�. 
இ6த " 6ெதாைக API உதவி-ட� இைணய இைண/பி� இ�லாவி<� 
இயDக	&ய இைணயதள� (��ேன�ற இைணய ெசயA) ஒ� � 
வவைம	க/ப�9(ள�.  தமி0 இல	கிய உ(ளட	கDகைள கணிணியி� மாDேகா 
தர%)தள� (database) ;ல� ஒ3D"ப9)தி ேசமி)�, அ@வா  ேசமி)த தர%கைள 
ஜாவா நிரA உதவி-ட� ஒ5 ெசயA நிரA இைட�கமாக உ5வா	கி உ(ேளா�. 
அ@வா  உ5வா	க/ப�ட API ைய ெகா�9 ஒ5 இைணயதள)ைத உ5வா	கி 
உ(ேளா�. உலாவியி� (browser) உ(ள ேசைவ பணியா( (Service Worker) ம� � 
ேசமி/பக� (Local Storage) உதவி-ட� இைணயதள� இயD"வத�" ேதைவயான 
உ(ளட	கDக( ப�	கக)தி� (cache) ேசமி	க/ப9கி�றன. ம �ைற பயன, இ6த 
இைணயதள)ைத/ பா,	"� ெபா3� பயனாிட� இைணய இைண/7 இ�ைல 
எ�றா� அவாி� உலாவி ப�	கக)தி� இ56� பயன5	" இைணயதள� 
இயD"வத�கான உ(ளட	கDகைள	 ெகா9	கிற�. இைண/பி� இ�லா 
இைணயதள� எ�ப� தமி0 API களி� ஒ5 பய�பாேட ஆ"�. இ)தைகய API கைள 
ெகா�9 ஒ5 நிரல, எ6த வைகயான இைணயதளமாகேவா அ�ல� ஏ�கனேவ 
உ(ள இைணயதள)தி� ஒ5 நிர� பலைகயாகேவா (Wizard) வவைம	க �-�. 
தமிழி� த�ேபா� உ(ள Project Madurai ேபா�ற இைணயதளDகைள ெகா�9 இ� 
சா)திய/படா�. ேம<� இைண/பி� இ�லா இைணயதளDக( ஆ��ரா$� 
ேபா�ற ெசயAகைள/ ேபால ேசமி/பக)ைத எ9)�	 ெகா(ளாததா�, பயன5	"� 
இ6த ெதாழி�H�ப� உதவிகரமானதாக இ5	"�. 
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��0ைர��0ைர��0ைர��0ைர    
த�ேபா� இைணய)தி� தமி0 இல	கியDகைள அG"வதி� பி�வ5� சவா�க( 
உ(ளன: 
 
1) தமி0 இல	கிய பைட/7கைள ஒேர இட)தி� அGக �வதி�ைல. 
தமி0 இல	கிய பைட/7க( Project Madurai, தமி0 வி	கி ேபா�ற 
இைணயதளDகளி� ப�ேவ  வவDகளி� கிைட	கி�றன. உதாரணமாக 
" 6ெதாைகைய எ9)�	 ெகா(ேவா�. இைத Project Madurai இைணயதள� 
ெச�றா� பி..எ/ அ�ல� HTML வவ)தி� ம�9ேம அGக �-�. 
" 6ெதாைகயி� பாட�கM	கான ெபா5( ேவ�9� எ�றா� தமி0 வி	கி 
தள)ைத அGக ேவ� இ5	கிற�. இ@வா  நம	" ேதைவயான விவரDகைள 
அGக ெவ@ேவ  தளDக( ெச�ல ேவ� இ5	கிற� 
 
2) தமி0 இல	கிய பைட/7கைள நம	" வி5�பிய வவ)தி� அGக �வதி�ைல 
இைணய)தி� கிைட	"� தமி0 இல	கிய பைட/7கைள அ6த தள)தி� 
ெகா9	க/ப�9(ள வவ)தி� ம�9ேம அGக �கிற�. உதாரணமாக 
" 6ெதாைக	ெகன ஒ5 நிரல, ஒ5 இைணயதள)ைத உ5வா	க வி5�பினா�, 
ேமேல "றி/பி�9(ள எேதாெவா5 இைணயதள)தி�" ெச� , ேதைவயான 
விவரDகைள ப எ9)�, த�?ைடய இைணயதள)ைத உ5வா	கலா�. ஆனா� 
இதி� மனித ஆ�ற� அதிக� ெசலவா"�. ேம<� இ� விாிவா	க	 &ய (scalable) 
தீ,%� அ�ல. நிரA ;லமாக ேதைவயான விவரDகைள எ9/பேத தீ,வா"�. 
(தி5	"ற( ேபா�ற ெவ" சில APIக( தவிர தமிழி� ேவ  APIக( கிைடயா�.) 
எனேவ ேமேல "றி/பி�9(ள இைணயதளDகளி� நிரA ;லமாக விவரDகைள 
ேசகாி/ப� மிக மிக கனமாக காாிய�. 
 
3) இல	கிய பைட/7கைள/ ப�றி ஆரா$வ� கனமாக உ(ள�. 
உதாராணமாக ெத� தமி0நா�� சில ப"திகளி� 'ைபய' எ�கிற ெசா�ைல, 
‘ெம�வாக’ எ�ற ெபா5ளி� இ� � பய�ப9)�கிறா,க(. இேத ெசா� 2000 
வ5டDகM	" �� இய�றப�ட தி5	"றளி<� வ5கிற�. இ6த ெசா� சDக 
இல	கியDகளி� ேவெற6த இட)தி� பய�ப9)த/ப9கிற� என ஒ5வ, ஆராய 
வி5�பினா� த�ேபா� ஒ@ெவா5 தளமாக ெச�  அD"(ள பைட/7களி� ேதட 
ேவ�9�. இ� ேநர விரய�. விாிவா	க%� இயலா�. த�ேபா� உ(ள 
இைணயதளDகளி� நிரA ெகா�9 இ@வா  ஆராய �யா�. 
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4) இைணய இைண/7 இ�லாவி�டாேலா, ேவக� "ைறவாக இ5	"� ேபாேதா 
தமி0 இல	கிய பைட/7கைள அGக �வதி�ைல. சமீப)தி� அகமா$ நி வன� 
நட)திய ஆ$% ஒ�றி�, இ6தியாவி� சராசாி இைணய ேவக� 4.5Mbps என 
"றி/பிட/ப�9(ள�. இ6தியா உலக அளவி� இைணய ேவக)தி� 105 ஆவ� 
இட)தி� உ(ள�. ேம<�, இ6தியாவி� ைக/ேபசி ைவ)தி5/பவ, எ�லா 
ேநரDகளி<� இைணய)ேதா9 ெதாட,பி� இ5/பதி�ைல. ைக/ேபசி 
சமி	ைஞகளி� பிர8சைன, விைலேயறி வ5� இைணய சி/ப� (Internet package) 
ேபா�ற பல காரணDக( உ(ளன. இ�மாதிாியான சமயDகளி� அ�ல� இைணய 
ேவக� மிக "ைறவாக இ5	"� சமயDகளி� ஒ5வ, தமி0 இைணயதளDக( ம� � 
அவ�றி� உ(ளட	கDகைள அG"வதி� சி	க� ஏ�ப9கிற�.  
 
5) தமி0 இல	கிய)தி�ெகன இ5	"� ஆ��ரா$� ெசயAகளி� உ(ள சி	க�க( 
ஒ5வ, ஆ��ரா$� ைக/ேபசி பயனராக இ5	"�ப�ச)தி� ஏ�கனேவ பதிவிற	க� 
ெச$ய/ப�ட ெசயAக( ;ல� அவ, தமி0 உ(ளட	கDகைள இைணய வசதி 
இ�லாத ேநர)தி<� பய�ப9)த �-�. உதாரண�: பாரதியா, பாட�க( 
ஆ��ரா$� ெசயA. ஆனா�, இ� ேபா�ற ெசயAகளி� சி	க� எ�னெவ�றா� 
இைவ ைக/ேபசிகளி� இட)ைத எ9)�	 ெகா(கி�றன. சராசாி இ6திய,க( 
பய�ப9)�� ஆ��ரா$� ைக/ேபசிகளி� நிைறய ெசயAகைள தரவிற	க� ெச$� 
ெகா(வத�கான வசதிக( இ�ைல. ஓ, அள%	" ேம� ெசயAகைள தரவிற	க� 
ெச$� பய�ப9)�� ேபா� ைக/ேபசியி� ெசய� திற� "ைறவைத ஒ5வ, 
அறியலா�. 
 
தமி0 ெசயA நிரA இைட�க� (API), ம� � அவ�ைற/ பய�ப9)தி இைண/பி� 
இ�லா இைணயதள)ைத உ5வா	கி ேமேல "றி/பி�9(ள சவா�கைள எ@வா  
தீ,	கலா� என இ6த ஆ$%	க�9ைரயி� பா,	கலா�. 
 
��ெமாழிF���ெமாழிF���ெமாழிF���ெமாழிF�    தீ��தீ��தீ��தீ��    
 
�தA� தமி0 இல	கியDகைள எேத?� ஒ5 தர%)தள)தி� (database) ேசமி	க 
ேவ�9�. அ@வா  ேசமி)த தர%கைள ஜாவா ேபா�ற நிரAயி� உதவி-ட� 
ெசயA நிரA இைட�க� (API) ஏ�ப9)த ேவ�9�. இ6த APIைய பய�ப9)தி 
இைண/பி� இ�லா இைணயதள� ஒ�ைற உ5வா	க ேவ�9�. 
 
தமி5தமி5தமி5தமி5    இல�கியஇல�கியஇல�கியஇல�கிய    பைட()க@�கானபைட()க@�கானபைட()க@�கானபைட()க@�கான    தர��தள�தர��தள�தர��தள�தர��தள�    
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தமி0 இல	கிய பைட/7கைள எDகி56தா<� அG"வத�கான �த� ப அைன)� 
இல	கியDகM	"� ஒ5 தர%)தள� (database) அைம/பதா"�. இத�" ஆர	கி(, 
எ*.	U.எ� ேபா�ற தீ,%க( இ5	கி�றன. ஆனா� ஒேர மாதிாியான க�டைம/7 
உ(ள தர%கைள ம�9ேம இவ�றி� ேசமி	க �-�. ஆனா� தமி0 இல	கியDக( 
அைன)�� ஒேர க�டைம/7 உைடயைவ அ�ல. உதாரணமாக தி5	"ற( ;�  
வைகயான பா�கைள	 ெகா�9, 133 அதிகாரDகMட� 1330 பா	க( உ(ளன. 
ஆனா� " 6ெதாைகேயா 5 வைகயான நிலDகைள உ(ளட	கிய பாட�கைள	 
ெகா�9(ள�. ேம<� " 6ெதாைகயி� ஒ@ெவா5 பாட<	"� ஒ5 ஆசிாிய, 
உ�9, ஆனா� "றM	ேகா ஒேர ஆசிாிய, தா�. இேத ேபால ெவ@ேவ  இல	கிய 
பைட/7கM� ெவ@ேவ  வவDகைள	 ெகா�9(ள�. எனேவ அவ�ைற 
ஆர	கி(, எ*.	U.எ� ேபா�றவ�றி� ேசமி	க �யா�. இத�" நா� வவம�ற 
தர%கைள ேசமி	க	 &ய மாDேகா, கசா��ரா ேபா�ற தர% தளDகைள 
பய�ப9)தலா�. இ6த ஆ$%	க�9ைரயி� நாDக( மாDேகா தர%)தள)ைத/ 
பாி6�ைர	கிேறா�. 
 
" 6ெதாைக	கான மாDேகா வவ)ைத பி�வ5மா  அைம)�(ேளா�. இேத 
ேபா� ம�ற பைட/7கM	"� அைம	க �-�. 
 
{ 
 id: <பாடA� தனி)�வ எ�>, 
 name: <பாடA� ெபய,>, 
 content: <" 6ெதாைக ;ல பாட�>, 
 explanation: <பாடA� விள	க�>, 
 explanationBy: <பாட� விள	க� எ3தியவ,>, 
 situation: <பாட� இட�ெப�ற த5ண�>, 
 genre: <பாடA� வைகைம>, 
 author: <பாடA� ஆசிாிய,>, 
 tags: [ 

{ 
 id: <வைககளி� தனி)�வ எ�>, 
 tagName: <திைண அ�ல� ம�ற வைக>, 
 tagValue: <திைண>, 
} 



 

] 
} 
 
ெசய�ெசய�ெசய�ெசய�    நிர�நிர�நிர�நிர�    இைட%க�இைட%க�இைட%க�இைட%க�    
 
ேமேல �றி�பி�டப* ந�மிட�
தர7�தள�தி" உ1ள	. மா'ேகா
பய�ப��தி ஒ. API உ.வா�கலா�
ேத/ ெத��	1ேளா�. 

த�" இ த APIயி� வ*வ�ைத�
                              <இைணயதள
கவாி
உதாரணமாக �� ெதாைகயி�
பி�வ.� B�*ைய� பய�ப��தலா�
 
https://hidden-reef-62795.herokuapp.com/public/item/
 

 
இ த B�*யி" இ. 	 நம��
பாட", அைத எ�திய ஆசிாிய/
கிைட�கிற	. இேத ேபால 
வி.�பிய வ*வ�தி" இைணயதளமாகேவா
பய�ப��த 
*$�. 
 

ந�மிட� இ�ேபா	 தமி> இல�கிய பைட�<க1
மா'ேகா தர7�தள�தி" இ. 	 எ த நிர�
உ.வா�கலா�. எனிC� நா'க1 ஜாவா

வ*வ�ைத� ப)றி பா/�கலா�.  
இைணயதள
கவாி>/�� ெதாைக/<பாட" எ-

�� ெதாைகயி� 14 ஆவ	 பாட" நம�� ேதைவ�ப�கிற
பய�ப��தலா�. 

62795.herokuapp.com/public/item/�� ெதாைக/14.json

நம�� கிைட��� தரவி", �� ெதாைகயி
ஆசிாிய/, அ த பாட��கான ெபா.1
 ம)ற பாட"கைள$� ெபறலா�. இைத 
இைணயதளமாகேவா அ"ல	 நிர" 
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பைட�<க1 மா'ேகா 
நிர� ெமாழிைய$� 
ஜாவா ெமாழிைய� 

எ-> 
ேதைவ�ப�கிற	 எ�றா", 

/14.json 

 

�� ெதாைகயி� 14 ஆவ	 
ெபா.1 JSON வ*வி" 

 ஒ. நிரல/ தா� 
 பலைகயாகேவா 
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ேமேல "றி/பி�ட API ஆன� Java, Spring, JPA, Hiberate உதவி-ட� 
உ5வா	க/ப�ட�. இ6த தீ,ைவ/ பி�வ5மா  விள	கலா�.  ��?ைரயி� 
"றி/பி�ட சில சவா�கM	" இ6த API எ@வா  தீ,வா"� என பா,	கலா�. 
 
1) தமி0 இல	கிய பைட/7க( ஒேர இட)தி� அGக �வதி�ைல. 
நாDக( இ/ேபா� " 6ெதாைக	" ம�9ேம API உ5வா	கி உ(ேளா�. இேத 
ேபால ம�ற இல	கிய பைட/7கM	"� இேத இைணய �கவாியி�, ஒேர 
தர%தள)ைத/ பய�ப9)தி  API தயா, ெச$யலா�. அ@வா  ெச$-� ெபா3� 
உலகி� உ(ள எ6த ஒ5 நிரல5� இ6த O�ைய/ பய�ப9)தி	 ெகா(ளலா�.  
 
2) தமி0 இல	கிய பைட/7கைள நம	" வி5�பிய வவ)தி� அGக �வதி�ைல. 
இ� JSON வவமாக ம�9ம�லாம�, பிஎ/ (PDF), எ	*.எ�.எ� (XML) ஆகேவா 
அ�ல� html வவமாகேவா ெப� 	ெகா(ளலா�. உதாரண�: https://hidden-reef-
62795.herokuapp.com/public/item/" 6ெதாைக/14.pdf 
https://hidden-reef-62795.herokuapp.com/public/item/" 6ெதாைக/14.xml 
https://hidden-reef-62795.herokuapp.com/public/item/" 6ெதாைக/14.html 
 
ேமேல "றி/பி�டப ஒ5 நிரல, இ6த API பய�ப9)தி அவ5ைடய வி5/ப)தி�" 
ஏ�றவா  இைணயதளேமா அ�ல� ைக/ேபசி ெசயAேயா தயாாி	க �-�.  
 
3) இல	கிய பைட/7கைள/ ப�றி ஆரா$வ� கனமாக உ(ள�. 
API எ�ப� ெநகி0வான த�ைம உைடய�. உதாரணமாக " 6ெதாைகயி� "றிKசி 
திைண/பாட�க( அைன)�� ெப வத�" பி�வ5மா  ஒ5 O� உ5வா	கலா� 
https://hidden-reef-62795.herokuapp.com/public/item/" 6ெதாைக?திைண="றிKசி. 
இேத ேபால ைபய எ?� ஒ5 வா,)ைத உ(ள பாட�க( அைன)�� ெபற 
ேவ�9மானா� https://hidden-reef-62795.herokuapp.com/public/item/ 
" 6ெதாைக?ெசா�=ைபய எ�ற O�ைய பய�ப9)தலா�. ேமேல "றி/பி�டைவ 
ஒ5 உதாரண� ம�9ேம. இேத ேபால நம	" ேதைவயான வைகயி� தர%கைள 
அGக நிரA எ3த �-� 
 
இைண(பி"இைண(பி"இைண(பி"இைண(பி"    இ"லாஇ"லாஇ"லாஇ"லா    இைணயதள�இைணயதள�இைணயதள�இைணயதள�    
 
த�ேபா� ந�மிட� மாDேகா தர%தள)தி� இல	கிய பைட/7க( உ(ளன. ஜாவா 
நிரAயி� உதவிேயா9 இ6த மாDேகா தர%)தள)தி� இ56� API ;லமாக தரைவ/ 
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ெப � O�-� உ(ள�. இைத/ பய�ப9)தி இைண/பி� இ�லாம<� இயDக	 
&ய இைணயதள� ஒ�  உ5வா	கி உ(ேளா� - 
https://kurunthogai.herokuapp.com இ6த இைணயதள)ைத பயன, ஒ5 �ைற 
இைணயதள உதவிேயா9 பா,ைவயி�டா� ம �ைற இ6த தள)ைத பா,ைவயி9� 
ேபா� இைணய இைண/7 இ�லாவி<� இ6த தள� ேவைல ெச$-�.  
 
த�ேபா� நா� பய�ப9)�� "ேரா�, ஃபய,பா	* ேபா�ற உலவிகளி� ேசைவ 
பணியா( (Service Worker) எ�  ஒ5 அ�ச� உ(ள�. இ� தா� இைணயதளDக( 
இைண/பி� இ�லாம<� ேவைல ெச$ய வழி வைக ெச$கிற�. இத�" �தA� 
இ6த வசதி ேவ�9கிற எ6த ஒ5 இைணயதள�� உலவியி� ேசைவ 
ேவைலயாளிட� தன� தள)தி� எ6ெத6த உ(ளட	கDகைள ப�	கக)தி� (cache) 
ேசமி)� ைவ	க ேவ�9� எ�  பதிய ேவ�9�. (இத�காக �த� �ைறேய?� 
இ6த தள)ைத இைணய வசதிேயா9 பா,ைவயிட ேவ�9�) பிற" பயன, அேத 
தள)ைத இைணய வசதி இ�லாம� பா,ைவயி9� ேபா� உலவியி� ேசைவ 
பணியா( தன� ப�	கக)தி� இ56� உ(ளட	கDகைள எ9)�	 ெகா9	"�. 
 
" 6ெதாைக	கான இைணயதள� ReactJS, Redux, Webpack 
ெதாழி�H�பDகேளா9 உ5வா	க/ப�9(ள�. இ6த இைணயதள� ேசைவ 
ேவைலயாளிட� அைன)� HTML, CSS, JS ேகா/7கைள-� தன� ப�	கக)தி� 
ேசமி	"மா  ேக�9	ெகா(கிற�. இ6த HTML, JS, CSS ேகா/7க( அைன)�� 
இைணயதள)தி� வா,/75வாக (template) ெசய�ப9�. ஆனா� API ைய இ@வா  
ப�	கக)தி� ேசமி	க �யா�. எனேவ இத�காக உலவியி� இட�சா,6த 
ேசமி/பக)தி� (Local Storage) API இ� இ56� வ5� தரைவ ேசமி)� 
ைவ	கிேறா�. எனேவ இைணய இைண/7 இ�லாத ேபா� தள)தி� வா,/75ைவ 
(template) ேசைவ பணியா( அளி	"�. " 6ெதாைக பாடைல இட�சா,6த 
ேசமி/பக)தி� இ56� எ9)�	 ெகா(கிேறா�. 
 
இ/ேபா� இ6த இைண/பி� இ�லா இைணயதள� தீ,	"� சவா�கைள 
பா,	கலா� 
 
1) மிக	 "ைற6த இைணயதள ேவக� அ�ல� இைண/பி� இ�லாவி�டா� 
எ@விதமான பைட/7கைள-� த�ேபா� அGக �யவி�ைல 
இைண/பி� இ�லா இைணயதள� ;ல� பயன, இைண/பி� இ�லாவி�டா<�, 
ேசைவ பணியா( ம� � உலவியி� இட�சா,6த ேசமி/பக� உதவி-ட� 
உ5வா	கிய " 6ெதாைக தள)ைத/ பா,)ேதா�. 
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2) தமி0 இல	கிய)தி�ெகன இ5	"� ஆ��ரா$� ெசயAகளி� உ(ள சி	க�க( 
இ6த தள)ைத/ பா,/பத�" பயனாி� ைக/ேபசியி� ஏ�கனேவ உ(ள "ேரா� 
ேபா�ற உலவி ஒ�ேற ேபா�மான�. இதனா� ேம<� பல ெசயAகைள 
ைக/ேபசியி� தரவிற	க) ேதைவயி�ைல. 
 
���ைர���ைர���ைர���ைர    
இ6த) தீ,ைவ விாி%ப9)�த� ம� � �� உ(ள சவா�கைள நா� காணலா�. 
 
இ/ேபா� நாDக( " 6ெதாைக	" ம�9ேம API ம� � தள)ைத உ5வா	கி 
உ(ேளா�. இேத ேபால ம�ற இல	கிய பைட/7கM	"� இ6த தீ,ைவ விாிவா	க 
ேவ�9�. அ/ேபா� ஏ�கனேவ &றியப, இல	கிய பைட/7கைள மாDேகா 
தர%)தள)தி� ேசமி	க மனித ஆ�ற� ெசலவா"�. நிரA ;ல� ேசமி/ப� மிக 
கனமான பணி. ஆனா� ஒ5�ைற மாDேகாவி� நா� ேசமி)� வி�டா�, அத� 
பிற" மனித ஆ�ற� Lணாகா�. நம	" ேதைவயான தர%கைள நிரA ;ல� 
ெப� 	ெகா(ளலா�. 
 
ேம<� இைண/பி� இ�லா தள)ைத வவைம	"� ேபா� நா� இட�சா,6த 
ேசமி/பக)தி� (Local Storage) " 6ெதாைக பாடைல ேசமி/பதாக &றிேனா�. 
உலவியி� இ5	"� இட�சா,6த ேசமி/பக)தி� அதிகப�ச ெகா(ளள% 5 எ�.பி 
ம�9ேம. எனேவ நம	" ேதைவயான ெமா)த " 6ெதாைக பாட�களி� ெமா)த 
அள% 5 எ�.பி ைய) தா�9மானா� ந�மா� எ�லா பாட�கைள-� ேசமி	க 
�யா�. இத�" நா� ேவ  பல உ)திகைள	 ைகயாள ேவ� வ5�. உதாரணமாக 
பயனாிட� அ9)த �ைற இைணய இைண/7 கிைட	"� ேபா� நா� ஏ�கனேவ 
ேசமி)த தகவ�கைள அ/7ற/ப9)தி வி�9 7திய பாட�கைள ேசமி)� ைவ	கலா�. 
 
ேம�ேகா�க�ேம�ேகா�க�ேம�ேகா�க�ேம�ேகா�க�    
[1]   https://developers.google.com/web/progressive-web-apps/ 
[2]   https://developer.mozilla.org/en-US/docs/Web/API/Service_Worker_API/  Using_ 

Service_Workers 
[3]  https://projects.spring.io/spring-framework/ 
[4]  https://www.html5rocks.com/en/tutorials/offline/storage/ 
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Tamil Open-Source Landscape – Opportunities and Challenges 
 

Muthiah Annamalai*, T. Shrinivasan+ 

* - ezhillang@gmail.com, + tshrinivasan@gmail.com 

___________________________________________________________________________ 

 

Introduction 

General tenet of Open-Source and FreeSoftware originally founded by pioneers like Richard 

Stallman and Eric. S. Raymond [1a,b] continues to rely on collective good of developing 

software in open and creatively monetizing it outside of closed-source traditional models. 

Tamil open-source software has its roots from various GNU/Linux user-groups across 

Tamilnadu [2a], and individuals motivated by Tamil support on Internet [2b,c]. More recently 

a rise in awareness created by Tamilnadu branch of FSF [2d].  

 

Tamil open-source software (TOSS) continues to grow with over a hundred repositories in 

github that contribute code for libraries, applications, speech synthesis tools, Android/iOS 

apps, OCR tools, web-utilities, translations and font faces. While Tamil open-source work 

truly may have started with translation efforts and localization of KDE (tamillinux in early 

2000s) and GNOME (especially GTK) in same period of late 90s and early 2000s, today it 

continues to grow in an organic, if unorganized way. In the meanwhile many projects,  have 

come and gone and morphed in their existence. (Please note this is not, by any means 

complete, representative, inclusive history of Tamil open-source development or Tamil 

computing – just a partial glimpse). 

 

The various challenges are identified below, will be elaborated with appropriate examples, 

1. Limited market for Tamil software 

2. Marketing efforts for digital Tamil products 

3. Lack of reusable, ready s/w components for Tamil software delays development and 

increases costs of development, production and post-production are limiting future 

projects 

4. Tamil origin Tech workers are indifferent to TOSS causes 

 

Barriers to entry into the Tamil open-source software (TOSS) space are identified and 

removal of these issues could spurt a growth phase in TOSS  

 1. Software not addressing the market – teaching developers to address real market 

needs 

 2. Address demographic needs: 

     What about other adults, young-adults, teenagers, boys and girls usage of software? 

 3. Sometimes CS challenges are hard – CS education and continuous growth are 

recommended for developers 

 4. Multiple roles required for software development, graphic art, testing, documentation, 

packaging and release, which are lesser known to potential Tamil contributors 

 



 

We also like to highlight several open

projects and grow the ecosystem. We also found Tamil project “OCRWikisource” by one of 

authors inspired an Oriya language application. So there is tremendo

Indian-language computing by learning from one

 

Further issues in TOSS include leadership and fund

abilities, continuity of the developer community sustenance and 

growth, promotion of open-source way of contribu

Tamil. For security of the Tamil open

realize that a non-profit model with Wikipedia style rapid

for 6month periods to grow the community, certify young 

engineers contributions, and provide leadership will be idea

Currently Thamizha and Ezhil Language Foundation have 

provided some aspect discussed here. Malayalam engineers have 

provided leadership for their efforts through 

Computing [3a] (SMC) and maintaining frameworks like SILPA 

and 11-Indian language TTS system called Dhvani [3b]. 

 

We provide a list of representative Tamil open

and bugs reported/fixed and the pull requests from GitHub data in Table. 1. Our full review o

TOSS landscape is expected to serve as a milestone of present day Tamil adoption and growth 

aspects. 

Table 1: Representative List of Tamil Open

 

GitHub collaboration space 

 

We also like to highlight several open-source Tamil projects which helped create newer 

projects and grow the ecosystem. We also found Tamil project “OCRWikisource” by one of 

authors inspired an Oriya language application. So there is tremendous potential for growth in 

language computing by learning from one-another. 

Further issues in TOSS include leadership and fund-raising 

abilities, continuity of the developer community sustenance and 

source way of contributing to digital 

Tamil. For security of the Tamil open-source community we 

profit model with Wikipedia style rapid-grants 

for 6month periods to grow the community, certify young 

engineers contributions, and provide leadership will be ideal.  

Currently Thamizha and Ezhil Language Foundation have 

provided some aspect discussed here. Malayalam engineers have 

provided leadership for their efforts through Swatantra 

[3a] (SMC) and maintaining frameworks like SILPA 

e TTS system called Dhvani [3b].                               

We provide a list of representative Tamil open-source projects and number of contributors, 

and bugs reported/fixed and the pull requests from GitHub data in Table. 1. Our full review o

TOSS landscape is expected to serve as a milestone of present day Tamil adoption and growth 

Table 1: Representative List of Tamil Open-Source projects by Git-Hub community
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source Tamil projects which helped create newer 

projects and grow the ecosystem. We also found Tamil project “OCRWikisource” by one of 

us potential for growth in 

                              Image 1 

source projects and number of contributors, 

and bugs reported/fixed and the pull requests from GitHub data in Table. 1. Our full review of 

TOSS landscape is expected to serve as a milestone of present day Tamil adoption and growth 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hub community 
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GitHub is an open-source project development space that is popular and many Tamil origin 

developers are present and contributing to various open-source efforts – within and outside of 

Tamil computing. 

 

Typically the project founders create a GitHub repository and choose one of the open-source 

licenses like MIT, Apache, GPL etc. and start uploading their code and setting up unit-tests 

and continuous-integration tests via Travis-CI. Other developers may join in by forking the git 

repository and working on one or more issues (bugs) or features and sending a pull-request to 

the original (founder's) repository. 

 

The founder can have one or more comments and after resolving any outstanding 

disagreements the software pull-request is committed to the source repository and merged into 

one. Rinse-and-repeat of this flow is usual Git-Hub development 

 

Collectives in GitHub 

Thamziha group [4] in GitHub is the single largest pool of 

volunteer developers followed behind by Ezhil-Language-

Foundation. Thamizha group has 42 volunteer developers, 

24 source projects, 2 forks, and contains sources for 

important projects like eKalappai, tamil-fonts, visaineri, 

Peyar, and Thamizha.org website. Major coding languages 

used in 26 repositories of Thamizha are JavaScript, Python, 

HTM, PHP. and Java.  Thamizha is a open-source volunteer 

group with a supporting mailing list at freetamilcomputing 

[5], with -the logo in Image. 2. 

 

Repositories by Language 

To gain a measure of interest and popularity of language based projects by developers in 

Github, we collected data by running searches on Github [7] and found the surprising result in 

Image. 3. Tamil language repositories outnumber Hindi or Malayalam, Kannada and Telugu 

efforts together. 

 

While our data collection methods are by Github search and admittedly coarse grained, we 

still see on the 760 Tamil projects hosted on Github, even if only 20% of them are active,  a 

resounding interest in Tamil computing. We need all of these 760 projects and developers to 

come on to mainstream and become active, thriving contributors. This data is a call for 

general Tamil community to support these budding open-source developers and channelize 

their energies to create useful, inventive software to further improve Tamil computing 

landscape. The more active among these 760 projects are dictionaries, Android and iOS 

applications, keyboards, transliteration software, programming languages in Tamil, 

encoders/converters for Tamil, Tamil font collections, book translations etc. 
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Why TOSS does not reach end-users? 

With such a large body of software available within reach of developers it is natural to 

wonder why Tamil software usage has not “taken-off” in a big way. In this section we present 

some detailed analysis of why Tamil open-source software has missed the big-impact on 

general Tamil users and continues to under-perform its reach.  

 

We present this analysis naming several valuable, popular projects with intention of 

highlighting their missing pieces and improving their impact – with complete understanding 

of how strapped for support, funding and manpower many of these projects can be. Hence 

authors request creative license to critique: 

 

1. Software is not packaged well 

Most of the software are in development stage always; except a handful of TOSS projects rest of 

them binary executable packages for Linux/Windows is available. Not everyone has access to a 

development environment. This batteries excluded approach fails us.  

 Examples: 

(a) Until recently the Ezhil-Language software was not available for downloads to Windows and 

Linux platform for general users to try out. 

(b) A popular software component often requested by developers but not available as a 

component is the tamil-stemmer by R. Damodharan [8] 

 

2. Lack of online demos 

Even for software libraries, there no online demonstrations to have a taste of them, before 

installing. Example - open-tamil, has a non-unicode to unicode convertor, with many font 

combinations then any other available tool. since, it has no web interface or site, nobody knows and 

uses it. 

 

3. No windows version 
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As windows is still used by regular users, we need to ship packagesfor windows too. Example : 

OCR4WikiSource is a connector for Google OCR and Wikisource, but works only for Linux. New 

users found it difficult use with Linux. So, they not using it. 

 

4. No showcase site for all the web applications or fonts 

There are many web applications for Tamil. But there is no showcase site to list them all, install 

and let the users to play around it. Few apps have their own sites. But they work sometime and die 

without maintenance. 

 

We have TamilTTS, avalokitam, Velmurugan's Tamil tools [9], anunaadam, Pallanguzhi, Ezhil 

Lang etc as source code in github. Few sites work and many are not. If we have a common portal 

with samples installed, will be easy to explore. Need a portal like http://www.opensourcecms.com/. 

Need a section to list all fonts with sample images. 

 

5. Cant use with major software 

Few Tools work as standalone. But the real need would to be used as plugin to any other major 

system. Example: Spellchecker by Thamizha. It works with Mozilla browser. But the needs is to 

work with MS Office/LibreOffice/PageMaker/InDesign. There may be tech issues like proprietary 

software may not allow plugins to be developed by others. 

 

6. Lack of Graphical User Interfaces (GUI) 

UI should be nice and easy to easy adoption. Most developers are not good UI designers, and the 

applications are not looking good. Example  - Tamil tools by Velmurugan Subramanian. This is 

good in linguistic features, but not good at UI. 

 

7. Lack of user/developer documentation 

With no or less documentation, users find it is difficult on using a software further. When a 

developer is left with no developer documentation, he/she looks for another project with nice 

developer doc. Example : Velmurugan Subramanian's Tamil application is good. But its 

documentation is missing with the source code. The site for doc is not working now. 

 

8. Lack of marketing done by developers 

The applications are developed and source is pushed to github. There no announcements in public 

mailing lists like FreeTamilComputing or similar. There may be few Facebook posts or tweets. But 

to get more people's attention, the project releases should be announced to wider audience. 

 

9. Lack of Offline events 

The offline events like intro talks on Linux users groups, hackathons will inspire local people to 

contribute. These kind of events are not happening. 

 

10. Not mobile friendly 

Most of the web apps wont work well with mobile browsers. Cant make mobile apps with 

webview. They should have mobile friendly CSS styles. Possible applications should be converted 

as mobile apps too. Like tamil games, spell checkers, TTS, OCR etc, should be available as 

mobile apps. Example: Thamizha's spellcheckers wont work with mobile browsers. 

 

11. No lobbying 
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Cant convince big giants to install the TOSS as inbuilt. Example: e-kalappai can be a part of 

windows by default. Indic-keyboard can be a part of android. Still these are not happened. We 

don’t know how to do this and whom to contact. 

 

12. No funding. 

There are no private/govt agencies for funding. No events like GSOC. No events/prizes/goodies for 

developers.  

 

13. Transliteration is cheap alternative 

Institutional users of Tamil – mainly Tamil cinema industry – does not strongly patronize Tamil 

software in script writing, re-recording, dubbing, music production/playback singing etc. and 

chooses to use transliterated Tamil. However there are problems in Tamil prosody, diction which is 

appalling in Tamil cinema industry today, but more importantly they fail to be a market for Tamil 

software. 

 

14. Lack of reusing 

Most of the features are buried with the applications itself. No libraries/API are provided. 

 

15. Other basic issues for end-user: 

a) He/She don’t know tamil typing. 

b) Tamil keyboards (physical) are not available; most of them are onscreen keyboards.  keyboard 

covers with tamil letters embossed are available 

c) Too many keyboard layouts like Tamil Typewriter, Tamil99 cause confusion to user 

d) Too many fonts/engines. Still unicode is not a standard. Introduction of TACE/16 makes it 

complex especially without open-source tools for TACE encoding. 

e) Fear of typing wrongly as no default spellcheckers are available across the OS – Tamil writing 

is more self-critical and acts negatively to suppress Tamil usage online. 

 

We think addressing one or more of these issues highlighted above will create a positive 

feedback growth-cycle for the Tamil Open-Source landscape. 

 

Recommendations 

We feel the following recommendations are necessary to groom young talents into Tamil 

software generally and open-source Tamil computing in particular: 

 

1. A central FAQ about accessing Tamil script/text functions in various programming 

languages to address developer training 

2. There is a need for institutional effort to have a Tamil coding school 

3. There is a need for Tamil marketplace for software 

 

Conclusions 

We report in this paper, Tamil open-source software community is a vibrant place with 

software developers, font designers, translators, voice-over artists, and general user testers, 

who come together for love of their language, and promotion of critical thinking, and modern 

language usage in Tamil. We identify a need for institutional support at various stages from 
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grooming software developers in Tamil, to marketing platform for Tamil software. There is 

bright future for tamil software if we will meet challenges it brings with it. 
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Abstract 

The latest teaching-learning approach M-learning is known as learning through mobile 

computational devices (Quinn, 2000). Network-based learning content (Malin en, Kari, & 

Tiusanen, 2003). Wireless network-learning (Boerner, 2002) or technology-based curriculum 

(Anderson, 2001). Emergence of a new pedagogical approach which promotes student-

centred learning experience using technologies based on M-learning will offer opportunities, 

convenience, advantages and dynamic environment enabling students to succeed in their 

studies.  

 

Mobile learning is a way of learning where students and teachers don’t need to be concerned 

regarding the time and place restrictions. Small sized technologically advanced gadgets such 

as PDA(Personal Digital Assistant), Compaq iPaq, laptop, wireless screen phone, smartphone 

and many other are used to send and receive information in regards to learning and teaching. 

Study note, homework, and assignments are synchronized through group chats and websites 

and received by students and parents. 

 

Students from Year four till Year six at SJK (T) West Country Barat were used as the sample 

for this research and questionnaire is used as instrument. All the data were processed using 

SPSS software to identify the mean score percentage frequency, Pearson correlation and One 

Way ANOVA.  

 

Introduction 

 

In Malaysia, YTL Communications has collaborated with Education Department in 

providing free smartphones to teachers to incorporated Mlearning in their curriculum. VLE 

Frog, a branding under YTL’s 1Bestari Network has been creating and managing online and 

smartphone based applications for students, teachers and parents to actively involve in 

teaching-learning activities using the latest technological advancement.This article highlights 

the concept and benefits of M-learning through VLE Frog applications, and discusses the 

prospects of M-learning in the future curriculum. 

 

Among the modules are: 

 

• PIE (Participation, Interaction, and Engagement) : 
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This module will guide participants to attract attention and increase students 

interactivein learning and teaching process through creation of a new website, using 

the 3 widget Text, Media and Wall in the Frog VLE. The workshop will also provide 

space for teachers to share ideas in classroom management. 

 

• CAKE (Connect and Keep Engaging) : 

The module aims to empower teachers and students with a means of creative and 

innovative learning through video conferencing technology with the use of the Frog 

Connected Classroom learning concept. 

 

• PUFFS (Project Using Frog for Students) : 

This module is designed for teachers who wish to engage students in 21st century 

learning through project based learning using Frog VLE. This module will also 

provide a space for teachers to share their experiences and designing digital projects 

for students with Frog widget. 

 

• GULAI (Game Up Learning And Involvement) : 

This module will introduce FrogPlay as reviewing applications for students with pre-

existing quizzes, mini-games and a robust performance reporting. 

This workshop will also include a way for teachers to guide students' learning through 

ongoing feedback on the performance of students with the use of application 

FrogPlay. 

 

• NASI LEMAK (Smartphone based Frog applications) : 

NasiLemak module is a module that includes all the modules in YES Altitude 

smartphones and Frog mobile application. Teachers can choose to start the workshop 

using pieces of any module in question. 

 

Methodology 

Questionnaire was used as the instrument in this research. According to Cohen, 

Manion & Morrison (2007) questionnaire is suitable because it is able to directly collect data 

from a large size sample whereby it will improve the accuracy of the statistic sample to 

estimate to population parameter thus decreasing the sample differences, it isalso believed to 

increase the accuracy and true reaction given by respondents without being influence by the 

researcher’ behaviour (Mohd Majid Konting, 2005).  Level twostudents were the population. 

In order to avoid biasness, random sampling was used because it is easier to control. 

Especially for this research, the selection of sample will be based on the students’ attendance 

sheet (table). The final sample of the research consists of 85 standard six students from West 

Country Barat Primary School (Tamil), Kajang, Selangor. The sample includes male and 

female students from various family backgrounds. 22 samples were selected randomly 

through selection of odd numbers for the reason of pilot study. L.G Gay, G.E. Mills and P. 

Airasian (2006) and Sekaran (2000) stated that selection of sample from population must be 

similar to the real sample. 
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 The validity of the questionnaire was also proven. According to MohdMajidKonting 

(2005) testing the level of validity of questionnaire is vital to determine whether the item 

formed are suitable with the respondent. Internal Consistency Reliability in the Alpha  

 

Cronbach Test indicated the value of Alpha Cronbach for all aspects in Part B are 0.6 

till 0.9, which indicate a high value of reliability.  

 In conducting the research, approval from the District Education Office was required. 

The duration of time in conducting the research was after school session (curriculum period) 

to ensure that it will not impede with the students’ learning process. All questionnaire 

collected will be analysed by using SPSS software. Inferential statistic is used to assist in 

analysing the data. Pearson correlation and One Way ANOVA  was used to analyse research 

question 1, 3, 4, 5 & 6.  

  The findings of the research indicated positive significant improvements among 

students, who use the Mlearning software to assist in their learning. Comparison among 

students who use the software and those who don’t has given a clear indication of the impacts 

of the ICT usage in learning which could help improve students creative thinking. 

 

Conclusions 

The research has helped the school management identify more fun and constructive learning 

system through the usage of smart phone and other computational devices and able to 

improve the students thinking ability and creative learning. The usage of Frogasia website and 

modules has helped students, teachers, and parents to interact in a more personal way through 

video conferencing and social messaging services. The study also helped teachers to construct 

a thinking based learning system rather than exam orientated learning through the use of 

smart devices. The drawback to this is to provide the students with enough tools such as 

computers and smartphones for them to use the applications. Although YES has been 

marketing their YES ALTITUDE smartphone for RM 180 but still it’s a burden to provide the 

device to all students and parents. Apart from that education institutions must invest in more 

facilities in order to make this learning method available to all students. 
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உலகெமாழிகளி� ெச�ெமாழியாக	 க5த/ப9� சில ெமாழிகளி� கால)தா� 
�6ைதய ெமாழியாக விளD"வ� தமி0ெமாழி. அ�ெமாழி உலகி� பலபாகDகளி<� 
க�பி	க/-ப9கிற� - க�க/ப9கிற�. ெமாழி	க�வியி� ேநா	க�, க�பவ5	"	 
"றி/பி�ட ெமாழிைய/ பய�பா�9 ேநா	கி� க�பி	கேவ�9� எ�பேத ஆ"�. 
ெமாழியி� இல	கண)ைத-� ெசா�களKசிய)ைத-� அவ�றி� இய�பான 
க5)�/ 7ல/பா�9/ பய�பா�A56� (communicative function) தனிைம/ 
ப9)தி	 க� 	ெகா9/ப� ெமாழி	க�வி ( teaching the language ) ஆகா�. 
அ@வா  க� 	 ெகா9/ப� ெமாழிைய/ப�றி	 (teaching about the language)  
க� 	 ெகா9/பதாகேவ அைம-�.  
 
க5)�/ 7ல/பா�9/ பய�பா�9 ேநா	கி� (Communicative approach) 
ெமாழிைய	 க� 	ெகா9	க �த�ேதைவ அ6ேநா	க)தி� ெமாழி/பாடDகைள 
அைம/பேத ஆ"�. ெமாழி/பாடDகளி� இட�ெப � ப?வ� (lessons/texts)  
ெசய�ைகயாக உ5வா	க/ப�ட ஒ�றா (synthetic) அ�ல� அ�ெமாழிைய/ 
பய�ப9)�ேவா, இய�பாக ேநரயான க5)�/ 7ல/பா�� பய�ப9)திய 
ெதாட,கைள உ(ளட	கியதா (authentic)  எ�ப� கவன)தி� ெகா(ளேவ�ய ஒ5 
�	கிய	&றா"�.  
 
இய�பான க5)�/ 7ல/ப9)த)தி� பய�ப9)தியெதாட,கைள	 ெகா�ட 
தர%)தள)ைத (Corpus) அ/பைடயாக	 ெகா�9 அைம	க/ப9கிற 
ெமாழி/பாடDகேள சிற6த� எ�ற க5)� த�ேபா� ேமேலாDகி வ5கிற�. 
ஒ5ெமாழி	" உ5வா	க/ப9கிற தர%)தளDக( அ)தளDகளி� பய�பா��-
ேக�ப) தம� இய�பி� மா ப9�. இ	க�9ைரயான� தமி0ெமாழி	 க�வி	"/ 
பய�ப9கிறமி� தர%)தள)ைத (electronic learning corpus)  அ/பைடயாக	 
ெகா�ட�.  
 
இ6ேநா	கி� அைம	க/ப�ட தமி0ெமாழி மி�தர%தள)ைத எ@வாெற�லா� 
பய�ப9)தி, மாணவ,கM	") தமிைழ	 க� 	ெகா9	கலா� எ�பேத 
இ	க�9ைரயி� ேநா	க�.   
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தமி0ெமாழி மி�தர%தள)ைத ெமாழி	 க�வியி� இர�9 வைககளி� 
பய�ப9)தலா�. ஒ� , பாடDகைளஉ5வா	"வத�"/ (curriculum / syllabus 
design, text book preparation) பலவைககளி� பய�ப9)�வ�. ம�ெறா� , 
மாணவ,கM	") தமிைழ/ பய�பா�9 ேநா	கி� பய�ப9)த/ பயி� வி	"� 
ேநர நடவ	ைககM	"/ (teaching / learning activities)  பய�ப9)�வ�. 
 
தமி0ெமாழிைய	 க� 	ெகா(ள ேவ�9� எ�றா� �தA� அ�ெமாழியி� 
வழDக/ப9� ெசா�களி� ெபா5ைள அறி6� ெகா(ள ேவ�9�. ெபா5ைள 
அறி6� ெகா(வத�" அகராதி �ைணயாக இ5	"� எ�பதி� க5)� ேவ பா9 
இ�ைல. ஆனா� ெமாழியி� இட�ெப � அ)தைன ெசா�கM� பய�பா�� 
இ5	"�ேபா� அகராதி/ ெபா5ைள ம�9ேம த5வதி�ைல, ேம<� ஒ5ெசா� 
ஒ5ெபா5ளி� ம�9ேம வ5வதி�ைல. பய�ப9)�ேவாாி� ஆ�சி	"�ப�9 
இட)தி�" ஏ�ப/ பலெபா5ளி� (usage contexts) அ8ெசா�வ5வ��9. 
இட)தி�ேக�ப வ5�ெபா5ைள	 க�பவ, அறி6� ெகா(M�ேபாேத ெமாழிைய	 
ைகவர/ெபற இய<�. ஒ5ெசா� எ6ெத6த இட)தி� எ6த/ெபா5ளி� எ�லா� 
ஒ5ப?வA� வ6�(ள� எ�பைத நா� ஒ�9ெமா)தமாக) ெதாி6� ெகா(வத�" 
இ)தர%தள� மிக%� உதவி7ாிகிற�. இதி� ேநரயாக மாணவ,கைள ஈ9ப9)தி/ 
பயி�சியளி/பத�"8 ெசா�Fழ� அைடவி (Concordancer ) மிக%� பய�ப9�. 
இ8ெசயைல ேம�ெகா(வத�"/ பய�ப9� சில தர%தள ெமாழி ஆ$%	க5விக( 
ப�றி ( corpus analysis tools)  இD"/ ேபச/ப9கிற�.  ஒ5ெசா� ெபா�வாக ேவ  
எ6த8ெசா�<	" அ5கி�வ5கிற� அ�ல� இைண6� வ5கிற� (collocation)  
எ�பைத/ ெபா5)� அத�ெபா5( மா ப9கிற�. எ6த8ெசா� எத� 
அ/பைடயி� மா கிற� எ�பைத/ பய�பா�� அ/பைடயிேலேய 
மாணவ,க( எளிதி� ெதாி6� ெகா(ள�கிற�. எ9)�	 கா�9	"/ “�ய�” எ�ற 
ெசா�ைல எ9)�	 ெகா(ேவா�. 
 
 ''அDேக �ய� ஓ9கிற�'' எ�ற ெதாடாி� அ� விலDகின)ைத( ெபய,8ெசா�) 
"றி	கிற�; ''நீ ேத,வி� அதிக மதி/ெப�க( எ9/பத�" இ�?� ந�றாக �ய�'' 
எ�ற ெதாடாி� மாணவ, ேம�ெகா(ளேவ�ய ெசயைல (விைன8ெசா�) "றி)� 
நி�கிற�. ''கடைல''எ�ற ெசா�, '' கடைல/ பா,)�வி�98 ெச�லலா�'' எ�ற 
ெதாடாி� ஒ5 ெபா5ைள-� (கட�+ஐ), ''கடைல சா/பி9ேவாமா'' எ�ற ெதாடாி� 
ேவ  ெபா5ைள-� (கடைல) "றி)� நி�கிற�. இDெக�லா� "றி/பி�ட ெசா� 
அைமகிற ெமாழி8 Fழேல சாியான ெபா5ைள/ ெபற உத%கிற�.  
 
ஒ5 "றி/பி�ட ெதாடாி� ஒ5 "றி/பி�ட ெசா�A� ெபா5ைள அறி6� ெகா(ள 
அகராதிக( பய�படலா�.. அகராதியான� அேத "றி/பி�ட ெசா�<	"/ பல 
ெபா5(க( இ56தா<� அ)தைன ெபா5(கைள-� ப�யA�9) த5�. ஆனா� 
"றி/பி�ட ெதாடாி� அ8ெசா� ெப கிற ெபா5ைள) ெதாி6�ெகா(ள 
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மனித;ைளயி� உலகிய� அறிேவ பய�ப9கிற�. ேம<� ஒ5 ெசா�A� 
ெபா5ைள) ெதாி6�ெகா(வதி� அ8ெசா�A� இல	கண வைக/பா9 மிக%� 
உத%கிற�. "றி/பி�ட ெசா�லான� ெபயரா, விைனயா எ�பைத/ ெபா )ேத 
ெபா5( அைமகிற�.  ஒ5 அ8ெசா�ேல ெபயராக%� விைனயாக%� 
அைம-�ேபா�, அ6த அறிைவ அகராதி அளி)�வி9�. ஆனா� சில ெதாட,க( 
வவ)தி� ஒேர மாதிாியான வி"திகைள/ ெப�  ெபா5( "ழ/ப)ைத ஏ�ப9)��. 
எ9)�	கா�9	" “ஓ9வ� ந�ல "திைர”, “ஓ9வ� ந�ல பழ	க�” எ�?�  
இ5ெதாட,களி� ''ஓ9வ�'' எ�ப� �த� ெதாடாி� விைனயாலைண-� 
ெபயராக%�, இர�டாவ� ெதாடாி� ெதாழி�ெபயராக%� அைமகிற�.  �த� 
ெதாடாி� ‘அ�’எ�ப� விைனயாலைண-� ெபய, வி"தி. இர�டாவ� ெதாடாி� 
அேத ‘அ�’எ�ப� ெதாழி�ெபய, வி"தி. அ� எ�?� வி"தி இ5 ெபா5ளி<� 
வ5� எ�பைத அறி6தவ,க( ெபா5( "ழ/ப)தி�" ஆளாக மா�டா,க( 
ம�றவ,க( ெபா5( "ழ/ப)தி�" ஆளா"வா,க(.  இ)த" "ழ/ப)ைத அக�ற	 
"றி/பி�ட ெசா�<	"/ பி�னா� வ5கிற ெசா�க( உத%�.  
 
அத�"	 கணினிெமாழியியA� எ�-கிரா� (n-gram) அ/பைடயி� அைமகிற ெசா� 
ப�ய� உத%கிற�. எ�-கிரா� ெசா� ப�யA� "றி/பி�ட ெசா�<	" 
��னா� வ5கிற ெசா�கM� பி�னா� வ5கிற ெசா�கM� ெகா9	க/ப9�. 
ஆனா� அ@வா  "றி/பி�ட ெசா�<	" ��னா<� பி�னா<� இட�ெப கி�ற 
எ)தைன ெசா�களி� விவரDக( ேதைவ/ப9� எ�பைத	 கவன)தி� 
ெகா(ளேவ�9�. ேமேல ெகா9	க/ப�ட எ9)�	கா�9களி� ''ஓ9வ�'' எ�ற 
ெசா�<	" அ9)� ''ந�ல'' எ�ற ெசா�ேல இட�ெப கிற�. ந�ல எ�?� 
ெசா�ைல	ெகா�9 இD" ஓ9வ� எ�?� ெசா�A� ெபா5ைள அறிய இயலா�. 
அத�" மாறாக ந�ல எ�?� ெசா�<	" அ9)� வ5கி�ற ‘"திைர’ ‘பழ	க�’எ�ற 
ெசா�கேள ெபா5( "ழ/ப)ைத) ெதளி%ப9)த உத%கிற�. அதாவ� "றி/பி�ட 
ெசா�<	" அ9)த ஒ5 ெசா� ம�9ம�லாம�, அத�"� அ9)த ெசா�<� 
ேதைவ/ப9கிற�. இ@வா  எ�-கிரா� அ/பைடயி� "றி/பி�ட ெதாட,களி� 
ெசா�கைள), தரவக அ/பைடயி� O�	கா�ட/ப9கி�ற ெபா3ேத மாணவ,க( 
தாDகளாகேவ  தDகள� ெமாழியி� வவ ஒ� ைமயினா� அைம6த ெசா�களி� 
ெபா5ைள அறி6� ெகா(ள இய<�. எ9)�	கா�9	"	 கீ0	க�ட 
வா	கியDகைள/ பா,/ேபா�. 
 
‘ஒ@ெவா�ைற-� �ைறயாக/ பா�(ப�பா�(ப�பா�(ப�பா�(ப� அவசிய�’. அDகி56� �ைற)�/ 
பா�(ப�பா�(ப�பா�(ப�பா�(ப� யா,?  ‘அவ, அம�$த�அம�$த�அம�$த�அம�$த� சாியான ெசயேல’! ‘அD" அம�$த�அம�$த�அம�$த�அம�$த� அ6த/ ெபாிய 
யாைன’.   ‘‘‘‘ப�(ப�ப�(ப�ப�(ப�ப�(ப� ந�ல பழ	க�’. ‘அD" ப�(ப�ப�(ப�ப�(ப�ப�(ப� ந�ல பி(ைள’. 
 
ேம�க�ட வா	கியDகளி� �த� வா	கிய)தி� இட�ெப வ� ெதாழி�ெபயராக%� 
இர�டா� வா	கிய)தி� இட�ெப வ� விைனயாலைண-� ெபயராக%� உ(ளன.  
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‘காைலயி� "ழ6ைத பிற$த�பிற$த�பிற$த�பிற$த�’’’’. . . . ‘‘‘‘பிற$த�பிற$த�பிற$த�பிற$த� ந�ல "ழ6ைத’. 
‘ேச	கிழா, ந�"யி� பிற6தா,’. ‘ந�"யி� பிற6தா, ந�ல� ெச$வா,’ 
‘மா9 த�ணீ, ���த����த����த����த�’’’’....    ‘‘‘‘பா� ���த����த����த����த� மாற� அ�ல; Tைன’. 
‘பாக�கா$ ப6தA� ெதா���ெதா���ெதா���ெதா���’’’’. . . . ‘‘‘‘மர)தி� ெதா���ெதா���ெதா���ெதா��� "ரD" சில ேவைளகளி� தா%�’.  
ேம�க�ட வா	கியDகளி� �த� வா	கிய)தி� அ	ேகாட/ப�ட ெசா� 
விைன��றாக%� இர�டா� வா	கிய)தி� அேத ெசா� விைனயாலைண-� 
ெபயராக%� வ5கிற�. ெசா�க( ஒ� ேபாலேவ இ56தா<� ெவ@ேவ  
இல	கண/ெபா5ளி� அைவ இட� ெப கி�றன. இ@வா	கியDகளி� 
அ	ேகா�ட ெசா�களி� ெபா5ைள அறி6� ெகா(வத�" அ6த8ெசா�<	" 
��னா<� பி�னா<� அைமகிற ெசா�க( உத%கி�றன. இதைன நம	"	 
கா�டவ�ல� தர%ெமாழியி� அைம6�(ள N-Gram எ�ற ெமாழிஆ$%	க 
5வியா"�. ஒ5 ெசா�<	"/ ப�ேவ  ெபா5(க( (Word Senses) 
இ5	கி�றேபா� அ8ெசா� பயி�  வ5கிற Fழைல/ ெபா )��, அத�"��7 
அ�ல�பி�7 அைமகிற ெசா�ைல/ ெபா )��, அ8ெசா� எ6த/ெபா5ளி� 
வ6�(ள� எ�பைத அறிய8ெச$வேத N-Gram எ�ற ெமாழிஆ$%	 க5விஆ"�. 
ேம�க�ட வா	கியDகளி� அ	ேகா��ட ெசா�களி� ெபா5ைள தரவகDகளி� 
;ல� ந�" அறி6� ெகா(ள இய<� (இ	&�ைற தரவக)தி� ;ல� கணினியி� 
கா�9கி�ற ெபா3� ெதளிவாக விைரவாக ஐயமி�றி ெதாி6�ெகா(ள இய<�)  
 
ேம<� மாணவ,கேள தாDக(க�"� 7தியெசா�கைள	 ெகா�9 ஒ5 அகராதிைய 
அைம)�	 ெகா(ள%� வா$/7 இ5	கி�ற�. தாDக( உ5வா	"� அகராதியி� 
தாDக( க�"� 7திய ெசா�கM	" எ�ென�ன ெபா5( எ�பைத அவ,கேள 
"றி)�	ெகா�9 ஒ5 அகராதிைய உ5வா	கி	 ெகா(ளலா�. 
 
இ)தர%தள)ைத ைவ)�	ெகா�9 க�பி	"�ேபா�� க�"�ேபா�� ெமாழிைய 
எளிதா%� ெதளிவாக%� க�க, க�பி	க வா$/7 மிக அதிக�. ேம<� 
பாட/7)தகDக( எ3�ேவா,	" இ)தர%)தள� பலவைககளி<� பய?(ளதாக 
அைம-�. இ	க�9ைரயி� அைம6�(ள ெச$திகைள	 கணினியி�வழி 
அறிகி�றேபாேத �3ைமயாகஅறிய �-�.  
 
------------------------- 
*** தர%)தள)தி� ப�ேவ  பய�பா9கைள இ	க�9ைரயி� விள	"வத�" 
என	"/ பய�ப�ட தமி0ெம�ெபா5( “எ�எ* AD	சா/� ெசா]ஷ�* 
தயாாி)�(ள ெம�தமி0 – ஆ$%)�ைணவ�” எ�பதா"�.  
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Abstract 

An enhanced mobile application for Tamil learners named ”Interactive Video Quiz” is 

developed to create a collaborative environment among Tamil students in a classroom. This 

work tries to ensure that all Tamil students and educators benefit from a learning environment 

that provides adequate access to high quality applications in Tamil. In order to support Next 

Generation Learning in Tamil (NGL-T), an effective formative assessment practices including 

planning, implementing and refining student’s formative assessment practices has been 

considered. The large computations in the applications that require higher bandwidth are 

computationally offloaded to resource rich cloud. By doing so, QoS/QoE parameters are 

satisfied and the quality of the application is improved. 

 

1 Introduction 

NGL-T equipped with state-of-the-art audio, visual technology aims to enhance the 

collaborative classroom level engagement among Tamil learners and instructors both onsite 

and at remote locations. NGL-T transforms the way of acquiring education through latest 

technologies focusing on competency among Tamil learners. Next Generation Classrooms 

include multiple pieces of equipment such as Tablets, Laptop Computers and Smartphones 

like Micromax, Motorola, iPhone, Microsoft phone, Samsung etc that offer a variety of 

options for instruction. 

A lot of mobile gaming applications have become popular currently. Such applications are 

in need of high resource mobile devices that can handle heavy computational tasks just like a 

personal computer [6]. Computational Offloading is a Mobile Cloud Computing (MCC) 

technique to take care of those tasks. The basic principle behind this technique lies on 

identifying the computationally low and heavy tasks and shifting the heavy tasks to a rich 

server in the vicinity [7].  

There are two ways in which a larger task can be made to execute in another resource rich 

device. One is Clonecloud; the other one is Cloudlet. Clonecloud [11] possesses some serious 

limitations like machine dependent applications and mobility which are not possible in it, 

whereas in cloudlet, the machine dependent tasks alone can be executed locally while 

executing the rest in another device. It is also sufficient to handle mobile situations [9].    

In order to achieve an interactive Tamil learning environment using Bring Your Own 

Device (BYOD) method, network bandwidth of the mobile phones plays a vital role [ 8]. 

With the help of cloud technology, the possibility rate of collaboration learning in a classroom 

can be achieved up to an optimum level. The learning content is screen shared between Tamil 
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educators and learners in the classrooms for achieving cooperative and interactive 

engagement learning as shown in the prototype below.  

 

 
Fig 1: Screen Sharing in Classroom 

 

 The main objectives of this work are: 

• To deliver a mobile application for Next Generation Learning (NGL-T) to the Tamil 

learners and educators to benefit from a learning environment that provides adequate 

access to high quality resources using cloud. 

• To support the learning with the effective formative assessment practices, including 

planning, implementing and refining their formative assessment practices. 

• To satisfy the QoS/QoE standards by applying computational offloading technique for 

using resource rich cloud to carry out large computations effectively. 

 

2 System Model 

 The following diagram Fig 2. shows the overall system architecture of NGCL using 

cloud. The process of screen sharing the interactive video session among the classroom 

learners is classified into the following major tasks: 

• Identifying the nearby compute cloud (Cloudlets) 

To carry out the large computations faster, nearby cloud is searched.  

• Computational offloading of huge processes 

The learning video content is a highly resource intensive application that will 

be migrated to the nearer cloudlet for processing. 

• QoS/QoE based Video Analytics 

o Pre-fetching the video from Video Service Provider  

� Admission control 

� Packet Classification 

� Packet Scheduling 

� Traffic policing and Shaping 

o Overlaying questionnaires on the video 

o Buffering video to the mobile devices 

  



 

Fig 2. Overall System Architecture of NGCL

Features of Mobile App 

This classroom interaction learning app constitutes of two learning components. One 

is Interactive Quiz session; the other on
 

A. Interactive Quiz Session

 The usage of online video as a primary resource in Tamil education is comparatively 

rare. The construction and instrumentation of an Interactive Video Lecture Platform measures 

the student engagement with interactive video quizzes in Tamil. Here quiz questions are 

overlaid on the frames of the video.  

 

Fig

The dynamic radio environment with fluctuating network bandwidth and wide range 

of device capabilities are managed 

streaming process in the cloud. 
 

 

 

 

Overall System Architecture of NGCL 
 

This classroom interaction learning app constitutes of two learning components. One 

is Interactive Quiz session; the other one is Group Collaboration. 

Interactive Quiz Session 

The usage of online video as a primary resource in Tamil education is comparatively 

rare. The construction and instrumentation of an Interactive Video Lecture Platform measures 

h interactive video quizzes in Tamil. Here quiz questions are 

overlaid on the frames of the video.   

Fig 3. Embedding Questions in video 

 

The dynamic radio environment with fluctuating network bandwidth and wide range 

of device capabilities are managed by the mobile cloud [10] that provides offloading of the 

streaming process in the cloud.  
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This classroom interaction learning app constitutes of two learning components. One 

The usage of online video as a primary resource in Tamil education is comparatively 

rare. The construction and instrumentation of an Interactive Video Lecture Platform measures 

h interactive video quizzes in Tamil. Here quiz questions are 

 

The dynamic radio environment with fluctuating network bandwidth and wide range 

that provides offloading of the 



 

B. Group Collaboration 

 Using a shared display of mobile devices within the same physical space allows 

teachers and students to share the same information, so that t

and clarify specific concepts if necessary. This may increase the investment costs of 

computers to each student and the educators. A much cheaper way to build an Interpersonal 

Computer with a shared display is to follow the 

 

C. Monitoring Learning Behaviour of the Students

 The purpose of these questionnaires is to understand Tamil learner perceptions of the 

technology as well as their behaviours towards a

in terms of cognitive complexity to determine whether complexity affects the students’ 

engagement. 

 

 

 

3 Performance Measures

 The application is tested with different set of mobile user

number of users in the learning discussion that happened within a classroom. The resultant 

video in the application is shared among the Tamil learners who participated in the 

discussion. The streaming time taken by the video has bee

of users from 1 up to 10. The tested video is of 5 minutes in length.

 

 It is observed that the streaming time among the users increases gradually when the 

number of mobile devices in the discussion increases. The scores o

calculated based on their outcome in the quiz overlaid in the video.

 

 

Using a shared display of mobile devices within the same physical space allows 

teachers and students to share the same information, so that teachers can detect any problems 

and clarify specific concepts if necessary. This may increase the investment costs of 

computers to each student and the educators. A much cheaper way to build an Interpersonal 

Computer with a shared display is to follow the Bring Your Own Device (BYOD) method. 

Fig 4. Video with Quiz overlaid 

 
 

Monitoring Learning Behaviour of the Students 

The purpose of these questionnaires is to understand Tamil learner perceptions of the 

technology as well as their behaviours towards answering them. The questions are inspected 

in terms of cognitive complexity to determine whether complexity affects the students’ 

 
Fig 5. Student Scoreboard 

Performance Measures 

The application is tested with different set of mobile users and with variation in 

number of users in the learning discussion that happened within a classroom. The resultant 

video in the application is shared among the Tamil learners who participated in the 

discussion. The streaming time taken by the video has been tabulated by varying the number 

of users from 1 up to 10. The tested video is of 5 minutes in length. 

the streaming time among the users increases gradually when the 

number of mobile devices in the discussion increases. The scores of each learner is also 

calculated based on their outcome in the quiz overlaid in the video. 
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Using a shared display of mobile devices within the same physical space allows 

eachers can detect any problems 

and clarify specific concepts if necessary. This may increase the investment costs of 

computers to each student and the educators. A much cheaper way to build an Interpersonal 

Bring Your Own Device (BYOD) method.  

 

The purpose of these questionnaires is to understand Tamil learner perceptions of the 

nswering them. The questions are inspected 

in terms of cognitive complexity to determine whether complexity affects the students’ 

s and with variation in 

number of users in the learning discussion that happened within a classroom. The resultant 

video in the application is shared among the Tamil learners who participated in the 

n tabulated by varying the number 

the streaming time among the users increases gradually when the 

f each learner is also 
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Number of users Streaming time (in s) 

1 2 

2 2 

3 2 

4 5 

5 6 

6 6 

7 9 

8 9 

9 11 

10 11 

 

Table 1. Number of users Vs Streaming time 
 

4 Conclusion 

          NGL-T targets at affording emerging learning technologies in Tamil, collecting and 

sharing evidence of what works, and fostering a community of innovators and adopters 

resulting in a robust pool of solutions and greater institutional adoption which, in turn, will 

dramatically improve the quality of learning experiences among Tamil learners.  The purpose 

of this work is to encourage Tamil learners to use the latest technology applications as 

English learners do. The quizzes are embedded into the video lectures to allow Tamil students 

to follow along at their own pace and clarify the results with their educators all within the 

lecture. 

 Our future work has been planned to decrease the hike in the streaming time even 

when the number of mobile devices in the discussion increases. 
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Abstract 

Learners retain a very small amount of the information that they hear and a slightly larger 

percentage of what is shown to them. However, when they become actively involved in an experience, 

they retain much more information that is presented to them. In particular, the visual triggering of 

Augmented Reality sparks enthusiasm in learners, maximizing the opportunity for interaction, 

encouraging critical response and the adoption of new perspectives and positions. This paper describes 

how Augmented Reality has been used to promote the learning of Tamil Language. Abstract concepts 

or ideas in Tamil that might be difficult for learners to comprehend can be presented through an 

enhanced learning environment. Augmented Reality can harness both asynchronous and synchronous 

learning, allowing learners to acquire the ability to make links across different areas of knowledge and 

to generate, develop and evaluate ideas and information. Augmented Reality is indeed a powerful way 

of promoting active language learning.  

 

 

1. Introduction 

In Singapore, every student takes up Mother Tongue Language as a mandatory second 

language subject. Students dread learning Tamil Languagebecause they find it difficult to comprehend. 

Furthermore, most consider Tamil Language as having very little or no relevance to their future. 

Hence, many learnershavelow commitment towards learning Tamil Language.Most learners are able 

to read texts in Tamil, but many are unable to comprehend what they read.  They are also unable to 

interpret what they hear. In addition, many are not able to express themselves clearly when speaking 

or writingTamil.As a result of all these, many learnersresort to learning Tamil through English. For 

instance, they take notes in English of what is being taught in Tamil Language.  

This scenario did not dampen my belief that students will learnTamil better if their language 

learning interest is kindled. I decided to inspire their learning through engaging them in a meaningful 

and active learning environment.To do this, I decided to use Augmented Reality Applications to 

provide a more authentic learning environment that engages learners in ways that were never possible 

before. With Augmented Reality, all learners can have their own unique discovery path through real-

life immersive simulations, with no time pressure and no real consequences if mistakes are made 

during learning. This technology thus promotes active learning and encourageslearners to take on 

diverse thinking perspectives.EngagingAugmented Realityboth stimulates the learning interest of 

students and equips them with the desire to explore further avenues of developing the various Tamil 

Language skills. 

 

2.  Methodology  

The following objectives and strands explain how and why Iuse Augmented Reality to enhance the 

joy of learning.   

 

2.1 Learning Objectives 

 

 1. Learners are first introduced to Augmented Reality. They discover its uses, especially how 

it can act as a vital trigger for learning. Learners then find out about the diverse range and 
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characteristics of Augmented Reality and describe and explain their extensive, applied uses. They will 

get to choose the type of Augmented Reality that most fascinates them and demonstrate how it affects 

their learning. 

 

 2. Learners also have the opportunity to analyze and compare learning through Augmented 

Reality withthat involving traditional pedagogies. In doing this, they evaluate the impact of 

Augmented Reality and portray their understanding and learning of Tamil Language. 

 

2.2. Strand 1: Understanding learning and every learner 

I have been teaching since 1997 and pursued a Master Degree in 2013. Subsequently, after a 

hiatus of two years, Ireturned to teaching in 2015. After teaching Tamil Language for one term, I 

developed abetter understanding ofhow a learner-centric approach can be effective in promoting 

learning.  This involves the teacher understanding the needs and strengths of learners, the process of 

learning, and how learners’ minds are engaged in the learning process. As the progress of growing 

technology affects the educational ambience, I explored how it can be tapped to supportthe learning of 

Tamil Language. With my conviction that every child can learn, I am also learning from my day-to-

day experiences of teaching Tamil Language the underlying principles of learning for every learner. 

 

2.3. Strand 2: Nurturing and inspiring learners 

While I passionately support the conventional pedagogies, I am keen to harness Computer and 

online-assisted teaching in the learning of Tamil to provide efficacious lessons. Motivating my 

students to learn the language effortlesslyhas been one of my goals. This approach establishes 

anadvantageous learning environment that stimulates and empowers learners. What I have gathered 

from my experience in teaching for nearly two decadesis that very little learning can occur unless 

learners are motivated on a consistent basis through the five key ingredients impacting students’ 

motivation: student, teacher, content, method or process, and environment. Bearing in mind that in 

general, students are complex creatures with complex needs and desires, I amalgamated these five 

ingredients to motivate them. 

 

2.4. Evidence of Impact on Student Learning 

In Singapore, students studying Tamil Language in secondary schools are streamed according 

to their academic abilities. The students in Express and Normal Academic streams sit for papers with 

higher weightingfor written assessments. Those in the Normal Technical stream do Basic Tamil where 

the focus is on Oracy. I teach Tamil Language to all three streams. The students from these three 

streams are of mixed ability, but the common factor found among them was that they were not keen to 

learn Tamil.  My observations suggested that adopting a range of teaching techniques would aid in 

effectively engaging these students in their learning. Keeping my lessons well-paced, I used various 

teaching techniques and online toolsto engage my students of differing abilities. 

 

Students started to display traces of interest, especially when I designed my lessons 

utilisingonline tools such as Educreations, Kahoot, Plickers,Socrative, Padlet, Media Broadcasts and 

social platforms like Skype and Facebook. I got wind of what they wanted and used these to spur their 

interest further. Students’ interest were evident from their keenness to attend Tamil Lessons, timely 

attendance to Tamil Lessons, on time submission of assignments, and improving results in both 

formative and summative assessments. 

Informal techniques such as Checks For Understanding (during teaching), Written Reflections 

(End of Lesson), Polls (End of Module) and formal techniques such as Quizzes, Online Learning 

Modes along with the usual in-class activities and deliverables to evaluate individual students’ 
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learning, provided me with the evidence that this approach has impacted students’ learning. 

Embarking on the use of Augmented Reality was a natural progression for me in my continued quest 

to ignite students’ interest in learning. I found out that Augmented Reality motivated and engagedmy 

students to learnwith genuine interest and commitment. Augmented Reality also helped to foster 

greater students' attention and satisfaction. In short, engaging Augmented Reality in the teaching and 

learning of Tamil Language truly inspired my learners. 

 

2.5. How will students experience lessons involvingAugmented Reality? 

Educators can usethe “Explain, Elaborate and Experience Approach” (EEEA)to generate a 

meaningful involvement of the learners.  

 

2.5.1. Explain 

Firstly, teachers can do a presentation to demonstrate the basic idea of Augmented Reality 

which is to superimpose graphics, audio and other sense enhancements over a real-world environment 

in real-time. They can further explain how Augmented Reality adds graphics and sound to the natural 

world and how it augments the real world scene in such a way that the user can maintain a sense of 

presence in that world. The user interacts with the real world and, at the same time, see both the real 

and virtual world co-existing – the user is not cut off from reality.   

 

2.5.2. Elaboration 

Studentsmay then be provided opportunities to explore and harness Augmented Reality from 

widely available tools online. After gaining exposure and trying out these online tools, students can be 

asked to share how Augmented Reality has truly changed the way they view the world, how the 

technology and its components loomed informative graphics and audio to coincide with whatever they 

see, and how it has enhanced their learning. Students will then share how Augmented Reality apps 

have become transportable and generally available on various devices. They will share their 

findingson how Augmented Reality is beginning to occupy its place in audio-visual media and used in 

various fields in our life in tangible and exciting ways such as news and sports.  Above all, they will 

show how Augmented Reality is being used to facilitate the learning of Tamil Language. 

 

2.5.3. Experience 

This involves lessons where the students are taken through hands-on activities to better 

understand how Augmented Reality creates immersive, computer-generated environments for them to 

gain more experience. They will comprehend how using Augmented Reality creates the interface for 

learners to use these systems to learn more about a certain historical event. The hands-on activities 

will enable students to walk into a Civil War battlefield and see a recreation of historical events in 

panoramic view.From their own classroom, students can see The Majestic Taj Mahal ‘appearing’ right 

in front of them and experience a panoramic tour of it. It would immerse the learners in the learning 

session and they would alsoestablish better collaboration among one another. 

 

3. Conclusion 

It can be established that students’ learning interest will certainly be ignited when using 

Augmented Reality. However, educators must be careful not to let the wide availability of Augmented 

Reality apps, which are mainly in English, to distract from the main aim of its use as a tool for 

learning of Tamil Language. There are so many Augmented Reality apps available online and, if not 

monitored, students may shift their interest to try out every one of them, for all these apps carry 

intriguing demonstrations and games. We need to alertstudents to be mindful of this. We need to 

partner with parents to create an awareness of how Augmented Reality can create a useful learning 
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environment. Once the students are au fait with the rudiments of the Augmented Reality, they can then 

progress to the next stage, where they will learn how to create their own Augmented Reality and this 

can be used to assign projects. 

 

 We can liaise with some of the leading Augmented Reality app owners to showcase quality 

student projects. If successful, thesestudents’projects will be available in Tamil Language for many to 

use and benefit. Moving on, students with entrepreneurial abilities may even develop and market their 

own Tamil Augmented Reality apps, thus maximizing the use of Augmented Reality in Tamil 

Language. 
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2222....2 2 2 2 வ�வைம()வ�வைம()வ�வைம()வ�வைம()    இ5வா0வி�� உ8ப/	த�ப8ட 10 மாணவ(க&�� 4 வார%க&�� ெம0நிக( க�ற� க�பி	த� �ைற ேபாதி�க�ப8ட�. இமாணவ(க&�� இைணய வழி எ8ேமாேடாைவ� பய�ப/	தி க�வி க�� �ைற �த�க8டமாக� ேபாதி�க�ப8ட�.  ெம0நிக( க�ற� க�பி	த*�� ��ன! பி�ன! ஒேர தைல�பிலான க8/ைரக� வழ%க�ப8டன. ெம0நிக( க�ற� க�பி	த*�� �� தி!	த�ப8ட க8/ைரக� மாணவ(களிட மீ / வழ%க�படவி�ைல. இத� Cல ெம0நிக( க�ற� க�பி	த*��� பி� மாணவ(களி� இல�கண� பிைழகளி� மா�ற%கைள எளிதி� அைடயாள காண ��4த�. 
2222....3333 எ7ேமாேடா அைம() �ைறஎ7ேமாேடா அைம() �ைறஎ7ேமாேடா அைம() �ைறஎ7ேமாேடா அைம() �ைற    மாணவ(க� Hயமாக இ	தள	தி� பதிய இயலா�. ஆசிாிய( வழ%� கட#<ெசா�ைல� பய�ப/	தி ம8/ேம இ	தள	தி� உ7�பினராக� பதிய ��6. இ	தள	தி� மாணவ(க� உ7�பினராக� பதிய மி�னIச� �கவாி ேதைவயி�ைல.  



 

பட� பட� பட� பட� IIII.... NoteNoteNoteNote    எளிய இல�கண� பாட �ைற மாணவ�கைள� கவ�� வ�ண� பட�கா�சிக�காெணாளிக�, மி��� ஆகிவழ!க�ப�டன. மாணவ�க� பாட$ைத எ�ேமாேடா வழி' (யமாக� க)றன�க)ற இல�கண� பாட!கைள எ�ேமாேடா *+வி� பாட$தி� ஏ)ப-� ஐய!கைள� கைளயமாணவ�க/�* ஆசிாிய� ம)0� சக ந�ப�க�விள�க� அளி$தன�மாணவ�க/�*$ 3�-ேகாலாக4� சக ந�ப�களி� பாட ச�ம5தமான சி�க�கைள� கைளய ஏ6வாக4� பய�ப�ட6க�$6�பாிமா)ற� ெச7திட இ�ப�க� உ06ைணயாக இ�5த6IIIIIIII.... AAAAssignmentssignmentssignmentssignment    ஒ:ெவா� இல�கண� ;0கைள� க)ற�பி� மாணவ�க� ஆசிாியரா� வழ!க�ப�ட பணிைய �ைறயாக' ெச76 பதிேவ)ற� ெச7தன�காண�ப-� இல�கண� பிைழகைள அைடயாள� கா=த�ெதாைல�கா�சி நிக>'சிக�இைண�க�ப�- அதி� காண�ப-� இல�கண� ;0க� சாிவர அைடயாள� க�- ப�?ய@�-� பதிேவ)ற� ெச7ய�;?ய பயி)சிஅேதா-,வழ!க�ப�ட பட�கா�சிக/�* ஏ)றகைதகைள உ�வா�கி� பதிேவ)ற� ெச7தன�. சக மாணவ�க�ம)றவ� பைட�பி� காண�ப-� இல�கண� பிைழகைள� கைளய உதவின�. இ5த� பணிகைள ஆசிாிய� தனிநப� �ைற அ�ல6 *+ �ைற என� *றி�பி�ட கால அவகாச$6ட� நி�ணயி$6 வழ!க இ�ப�க� பய� வழ!கிய6

 பட� பட� பட� பட� 1 1 1 1 : : : : எ�ேமாேடா இைணய�தள�எ�ேமாேடா இைணய�தள�எ�ேமாேடா இைணய�தள�எ�ேமாேடா இைணய�தள� 
எளிய இல�கண� பாட �ைற மாணவ�கைள� கவ�� வ�ண� பட�கா�சிக�மி��� ஆகிய வைகயி� தயாாி�க�ப�- மாணவ�க/�* மாணவ�க� பாட$ைத எ�ேமாேடா வழி' (யமாக� க)றன�க)ற இல�கண� பாட!கைள எ�ேமாேடா *+வி� பதிேவ)ற� ெச7தன�பாட$தி� ஏ)ப-� ஐய!கைள� கைளயமாணவ�க/�* ஆசிாிய� ம)0� சக க�விள�க� அளி$தன�.ஆசிாிய� மாணவ�க/�கிைடயிலான உைரயாட� மாணவ�க/�*$ 3�-ேகாலாக4� சக ந�ப�களி� பாட ச�ம5தமான சி�க�கைள� கைளய ஏ6வாக4� பய�ப�ட6. உடனிைண56 ெசயலா)0த� ம)0� க�$6�பாிமா)ற� ெச7திட இ�ப�க� உ06ைணயாக இ�5த6. 
ஒ:ெவா� இல�கண� ;0கைள� க)ற�பி� மாணவ�க� ஆசிாியரா� வழ!க�ப�ட பணிைய �ைறயாக' ெச76 பதிேவ)ற� ெச7தன�. உதாரண$தி)* மி�நாளித>களி� காண�ப-� இல�கண� பிைழகைள அைடயாள� கா=த�. பாட�, கைதக�ெதாைல�கா�சி நிக>'சிக�, அறிவி�Aக� ஆகிய கா�சிக� எ+$6 வ?வி� இைண�க�ப�- அதி� காண�ப-� இல�கண� ;0க� சாிவர அைடயாள� க�- ப�?ய@�-� பதிேவ)ற� ெச7ய�;?ய பயி)சிக/� வழ!க�ப�டனவழ!க�ப�ட பட�கா�சிக/�* ஏ)றகைதகைள உ�வா�கி� பதிேவ)ற� மாணவ�க�ம)றவ� பைட�பி� காண�ப-� இல�கண� பிைழகைள� இ5த� பணிகைள ஆசிாிய� தனிநப� �ைற அ�ல6 *+ �ைற என� *றி�பி�ட கால அவகாச$6ட� நி�ணயி$6 வழ!க இ�ப�க� பய� வழ!கிய6
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எளிய இல�கண� பாட �ைற மாணவ�கைள� கவ�� வ�ண� பட�கா�சிக�, ய வைகயி� தயாாி�க�ப�- மாணவ�க/�* மாணவ�க� பாட$ைத எ�ேமாேடா வழி' (யமாக� க)றன�. அவ�க� பதிேவ)ற� ெச7தன�. இல�கண� பாட$தி� ஏ)ப-� ஐய!கைள� கைளயமாணவ�க/�* ஆசிாிய� ம)0� சக ஆசிாிய� மாணவ�க/�கிைடயிலான உைரயாட� மாணவ�க/�*$ 3�-ேகாலாக4� சக ந�ப�களி� பாட ச�ம5தமான சி�க�கைள� உடனிைண56 ெசயலா)0த� ம)0� 
ஒ:ெவா� இல�கண� ;0கைள� க)ற�பி� மாணவ�க� ஆசிாியரா� வழ!க�ப�ட உதாரண$தி)* மி�நாளித>களி� கைதக�, வாெனா@ �Aக� ஆகிய கா�சிக� எ+$6 வ?வி� இைண�க�ப�- அதி� காண�ப-� இல�கண� ;0க� சாிவர அைடயாள� க�- /� வழ!க�ப�டன. வழ!க�ப�ட பட�கா�சிக/�* ஏ)றகைதகைள உ�வா�கி� பதிேவ)ற� மாணவ�க�ம)றவ� பைட�பி� காண�ப-� இல�கண� பிைழகைள� இ5த� பணிகைள ஆசிாிய� தனிநப� �ைற அ�ல6 *+ �ைற என� *றி�பி�ட கால அவகாச$6ட� நி�ணயி$6 வழ!க இ�ப�க� பய� வழ!கிய6. 



 

பட� பட� பட� பட� IIIIIIIIIIII.... QuizQuizQuizQuiz    ஆசிாிய� மாணவ�க/�* உய�நிைல சி5தைன ேக�விக� வழ!கி� *றி�பி�ட மணி ேநர$தி)*� ேக�விக/�கான பதிைல அளி�*� திறைன' ேசாதி$த�உய�நிைல சி5தைன ேக�விக/�கான பதி�கைள$ தனிநப� �ைறயி� ேத�4, சாிபிைழ, *0கிய விைடேக�வி அ=*�ைறக� உ�வா�கிட இ�ப�க� உதவி)0IVIVIVIV.... Poll (Poll (Poll (Poll (க���� கணி	
க���� கணி	
க���� கணி	
க���� கணி	
))))மாணவ�க� ேக�விக/�கான பய�ப�ட6. இதனா�, ெமா$த� எ$தைன மாணவ�க� சாியான பதிைல அளி$6�ளன�எ$தைன மாணவ�க� தவறான பதி� அளி$6�ளன� என� க�டறி56 மாணவ�க/�* ேமB� விள�கமளி�க இ$தள� பய� வழ!கி)0ெச7ய உதவிய6. RewardRewardRewardReward    சிற5த அைட4நிைலைய அைட5த மாணவ�க/�* ெவ*மதி வழ!*� ேநா�கி�மாணவ� வார� ஒ� �ைற ேத�5ெத-�க�ப�-� பாரா�ைட� ெப)ற6  மாணவ�க� க)ற� க)பி$த� நடவ?�ைககளி� ேமB� ஆ�வ$ைத$ 3�ட 6ைண Aாி5த63.0 ஆ.* %�*ஆ.* %�*ஆ.* %�*ஆ.* %�* அ�டவைண அ�டவைண அ�டவைண அ�டவைண 1, 1, 1, 1, அ�டவைண அ�டவைண அ�டவைண அ�டவைண 2, 2, 2, 2,     

 பட� பட� பட� பட� 2222    : : : : எ�ேமாேடா வழி பணி உ�வா�க�எ�ேமாேடா வழி பணி உ�வா�க�எ�ேமாேடா வழி பணி உ�வா�க�எ�ேமாேடா வழி பணி உ�வா�க� 
ணவ�க/�* உய�நிைல சி5தைன ேக�விக� வழ!கி� *றி�பி�ட மணி ேநர$தி)*� ேக�விக/�கான பதிைல அளி�*� திறைன' ேசாதி$த�உய�நிைல சி5தைன ேக�விக/�கான பதி�கைள$ தனிநப� �ைறயி� அளி$த�*0கிய விைட,  ேகா?�ட இட$ைத நிர�Aத�, இைண$த� ேபா�ற ேக�வி அ=*�ைறக� உ�வா�கிட இ�ப�க� உதவி)0. ))))    ேக�விக/�கான த!க� பதி�கைள� பகி�56 ெகா�ள ஏ6வான களமாக இ6 ெமா$த� எ$தைன மாணவ�க� சாியான பதிைல அளி$6�ளன�எ$தைன மாணவ�க� தவறான பதி� அளி$6�ளன� என� க�டறி56 மாணவ�க/�* ேமB� விள�கமளி�க இ$தள� பய� வழ!கி)0. மாணவ�களி� அைட4 நிைலைய உ0தி 

சிற5த அைட4நிைலைய அைட5த மாணவ�க/�* ெவ*மதி வழ!*� ேநா�கி�ர� ஒ� �ைற ேத�5ெத-�க�ப�-� பாரா�ைட� ெப)ற6  மாணவ�க� க)ற� க)பி$த� நடவ?�ைககளி� ேமB� ஆ�வ$ைத$ 3�ட 6ைண Aாி5த6.
2, 2, 2, 2, அ�டவைண அ�டவைண அ�டவைண அ�டவைண 3333    
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ணவ�க/�* உய�நிைல சி5தைன ேக�விக� வழ!கி� *றி�பி�ட மணி ேநர$தி)*� ேக�விக/�கான பதிைல அளி�*� திறைன' ேசாதி$த�. மாணவ�க� அளி$த�. ப�வைக இைண$த� ேபா�ற 
த!க� பதி�கைள� பகி�56 ெகா�ள ஏ6வான களமாக இ6 ெமா$த� எ$தைன மாணவ�க� சாியான பதிைல அளி$6�ளன�, எ$தைன மாணவ�க� தவறான பதி� அளி$6�ளன� என� க�டறி56 மாணவ�க/�* மாணவ�களி� அைட4 நிைலைய உ0தி 

சிற5த அைட4நிைலைய அைட5த மாணவ�க/�* ெவ*மதி வழ!*� ேநா�கி�, சிற5த ர� ஒ� �ைற ேத�5ெத-�க�ப�-� பாரா�ைட� ெப)ற6  மாணவ�க� க)ற� . 



 அ�டவைண அ�டவைண அ�டவைண அ�டவைண 3333    : : : : எ�ேமாேடா எ�ேமாேடா எ�ேமாேடா எ�ேமாேடா மாணவ�களி� சராசாி இல�கண  பிைழக!மாணவ�களி� சராசாி இல�கண  பிைழக!மாணவ�களி� சராசாி இல�கண  பிைழக!மாணவ�களி� சராசாி இல�கண  பிைழக!        இல�கண	பிைழக�இல�கண	பிைழக�இல�கண	பிைழக�இல�கண	பிைழக�    எ+$தில�கண� ெசா�@ல�கண� நி0$த)*றிக� ஒ)0�பிைழக� 
4444....0 0 0 0 கல0&ைரயாடகல0&ைரயாடகல0&ைரயாடகல0&ைரயாட����    வ*�பைற Cழ� ேபாதனா �ைறயிைன� கா�?B� ெம7நிக� க)ற� க)பி$த� அ=*�ைற மாணவ�க/�*' சிற5தெதா� க)ற� அDபவ$ைத$ த5ததேதா-மாணவ�களி� க)ற� ஆ�வ$ைத ேமB� அதிகாி$6�ள6மாணவ�களி� க)ற� ஐய!கைள� கைளய ேம)ெகா�ட அ=*�ைறE� சக ந�ப�களி� கல56ைரயாட� ஆகியன மாணவ�களி� இல�கண� பிைழகைள நிவ�$தி ெச7ய வழிவ*$தன.  
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எ�ேமாேடா எ�ேமாேடா எ�ேமாேடா எ�ேமாேடா ( ( ( ( Edmodo) Edmodo) Edmodo) Edmodo) வழி ெம$நிக� க&ற( க&பி�த)�* +�வழி ெம$நிக� க&ற( க&பி�த)�* +�வழி ெம$நிக� க&ற( க&பி�த)�* +�வழி ெம$நிக� க&ற( க&பி�த)�* +�மாணவ�களி� சராசாி இல�கண  பிைழக!மாணவ�களி� சராசாி இல�கண  பிைழக!மாணவ�களி� சராசாி இல�கண  பிைழக!மாணவ�களி� சராசாி இல�கண  பிைழக!....    ெம�நிக� க�ற� க�பி�த��� ���  பி��   ெம�நிக� க�ற� க�பி�த��� ���  பி��   ெம�நிக� க�ற� க�பி�த��� ���  பி��   ெம�நிக� க�ற� க�பி�த��� ���  பி��   மாணவ�களி� சராசாி இல�கண	 பிைழக�மாணவ�களி� சராசாி இல�கண	 பிைழக�மாணவ�களி� சராசாி இல�கண	 பிைழக�மாணவ�களி� சராசாி இல�கண	 பிைழக�ெம�நிக� க�ற� ெம�நிக� க�ற� ெம�நிக� க�ற� ெம�நிக� க�ற� க�பி�த��� ��க�பி�த��� ��க�பி�த��� ��க�பி�த��� ��    ெம�நிக� க�ற� ெம�நிக� க�ற� ெம�நிக� க�ற� ெம�நிக� க�ற� க�பி�த���	 பி�க�பி�த���	 பி�க�பி�த���	 பி�க�பி�த���	 பி�87.8 195 26.6 108 14அ�டவைண அ�டவைண அ�டவைண அ�டவைண 3333    
வ*�பைற Cழ� ேபாதனா �ைறயிைன� கா�?B� ெம7நிக� க)ற� க)பி$த� அ=*�ைற மாணவ�க/�*' சிற5தெதா� க)ற� அDபவ$ைத$ த5ததேதா-க)ற� ஆ�வ$ைத ேமB� அதிகாி$6�ள6. தனிநப� �ைறயி� மாணவ�களி� க)ற� ஐய!கைள� கைளய ேம)ெகா�ட அ=*�ைறE� சக ந�ப�களி� கல56ைரயாட� ஆகியன மாணவ�களி� இல�கண� பிைழகைள நிவ�$தி 
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173 வழி ெம$நிக� க&ற( க&பி�த)�* +�வழி ெம$நிக� க&ற( க&பி�த)�* +�வழி ெம$நிக� க&ற( க&பி�த)�* +�வழி ெம$நிக� க&ற( க&பி�த)�* +�/� பி�/� /� பி�/� /� பி�/� /� பி�/� ெம�நிக� க�ற� க�பி�த��� ���  பி��   ெம�நிக� க�ற� க�பி�த��� ���  பி��   ெம�நிக� க�ற� க�பி�த��� ���  பி��   ெம�நிக� க�ற� க�பி�த��� ���  பி��   மாணவ�களி� சராசாி இல�கண	 பிைழக�மாணவ�களி� சராசாி இல�கண	 பிைழக�மாணவ�களி� சராசாி இல�கண	 பிைழக�மாணவ�களி� சராசாி இல�கண	 பிைழக�    ெம�நிக� க�ற� ெம�நிக� க�ற� ெம�நிக� க�ற� ெம�நிக� க�ற� க�பி�த���	 பி�க�பி�த���	 பி�க�பி�த���	 பி�க�பி�த���	 பி� 10.8 10 3.2 14.2 
வ*�பைற Cழ� ேபாதனா �ைறயிைன� கா�?B� ெம7நிக� க)ற� க)பி$த� அ=*�ைற மாணவ�க/�*' சிற5தெதா� க)ற� அDபவ$ைத$ த5ததேதா-, தனிநப� �ைறயி� மாணவ�களி� க)ற� ஐய!கைள� கைளய ேம)ெகா�ட அ=*�ைறE� சக ந�ப�களி� கல56ைரயாட� ஆகியன மாணவ�களி� இல�கண� பிைழகைள நிவ�$தி 
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5555....0 0 0 0 ������������    ெம0நிக( க�ற� க�பி	த� மாணவ(களி� இல�கண� பிைழகைள� கைளவதி� ெப! ப%கா�றி6�ள�. இல�கண� பிைழக� இ�றி எ�த ேம�ெகா ட ஆ0வி� ேநா�க நிைறேவறிய�. இ5வா0வி� இ7தியி� எ8ேமாேடா வழி க�ற� க�வி ெப�ற மாணவ(களி� க8/ைரகளி� எ�	��பிைழக� இ�றிஎ�� ஆ�ற� ஆழ� காண�ப8ட�. அேதா/, மாணவ(களிைடேய ேம* ெம0நிக( க�ற� க�பி	த� அ>��ைறைய� பி�ப�றி� க�வி க�� ஆ(வ, தமி= ெமாழியிைன� பிைழகளி�றி எ�� ஆ�றைல வள(	��ள�.    
ReferencesReferencesReferencesReferences Al-Kathiri, F. (2014). Beyond the Classroom Walls: Edmodo in Saudi Secondary School EFL Instruction, Attitudes and Challenges.  Balakrishnan, V., & Gan, C. L. (2016). Students’ learning styles and their effects on the use of social media technology for learning. Telematics and Informatics, 33(3), 808-821. doi: http://dx.doi.org/10.1016/j.tele.2015.12.004 Balakrishnan, V., Liew, T. K., & Pourgholaminejad, S. (2015). Fun learning with Edooware – A social media enabled tool. Computers & Education, 80, 39-47. doi: http://dx.doi.org/10.1016/j.compedu.2014.08.008 Balasubramanian, K., Jaykumar, V., & Fukey, L. N. (2014). A Study on “Student Preference towards the Use of Edmodo as a Learning Platform to Create Responsible Learning Environment”. Procedia - Social and Behavioral Sciences, 144, 416-422. doi: http://dx.doi.org/10.1016/j.sbspro.2014.07.311 Berns, A., Gonzalez-Pardo, A., & Camacho, D. (2013). Game-like language learning in 3-D virtual environments. Computers & Education, 60(1), 210-220. doi: http://dx.doi.org/10.1016/j.compedu.2012.07.001 Falloon, G. (2015). What's the difference? Learning collaboratively using iPads in conventional classrooms. Computers & Education, 84, 62-77. doi: https://doi.org/10.1016/j.compedu.2015.01.010 Foster, R., & Neal, D. R. (2012). 12 - Learning social media: student and instructor perspectives Social Media for Academics (pp. 211-226): Chandos Publishing. Gan, B., Menkhoff, T., & Smith, R. (2015). Enhancing students’ learning process through interactive digital media: New opportunities for collaborative learning. Computers in Human Behavior, 51, Part B, 652-663. doi: https://doi.org/10.1016/j.chb.2014.12.048 
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தமி�தமி�தமி�தமி�    க&ற�க&ற�க&ற�க&ற�    க&பி.த<�க&பி.த<�க&பி.த<�க&பி.த<�    21212121ஆ�E&றா��.ஆ�E&றா��.ஆ�E&றா��.ஆ�E&றா��.    தகவ�தகவ�தகவ�தகவ�        
ெதாழி�F�பெதாழி�F�பெதாழி�F�பெதாழி�F�ப    மதி�G�மதி�G�மதி�G�மதி�G�    : : : : �யிசி��யிசி��யிசி��யிசி�    (Quizizz)(Quizizz)(Quizizz)(Quizizz)    

    
சிவபால�சிவபால�சிவபால�சிவபால�    தி+,ெச�வ�தி+,ெச�வ�தி+,ெச�வ�தி+,ெச�வ�[1] [1] [1] [1]     & & & & ேமாேனDHபிணிேமாேனDHபிணிேமாேனDHபிணிேமாேனDHபிணி    தியாகராஜ�தியாகராஜ�தியாகராஜ�தியாகராஜ�[2][2][2][2]    

[1] ேதசியவைகஇ6�வாAபசDக)தமி0/ப(ளி, , , , ேபரா, மேலசியா    
[2] ODைகேபாகா)ேதா�ட)தமி0/ப(ளி, ேபரா, மேலசியா 

[1] shivabalanthiruchelvam@gmail.com  [2]monesrubini@gmail.com 
___________________________________________________________________________ 

 
1.01.01.01.0    ��0ைர��0ைர��0ைர��0ைர    
உலக நக,8சி	"� ச;க வள,8சி	"� ஏ�ப அ@வ/ெபா3� க�ற� க�பி)தA� 
மா�ற� ஏ�ப9வ��, 7)த� 7திய சி6தைனக( உ�7")த/ப9வ�� 
அவசியமாகி�ற�. உலேகா9 ஒ�ட வா0த� ம�9ம�றி, உலக) ேதைவ	ேக�ப%� 
வாழ8ெச$-� ஆ�றைல	ெகா9	"� க�விேய வா3� கள)தி�"� கால)தி�"� 
ஏ�7ைடயதாக அைம-� (நாராயணசாமி, 2012). இ)தைகய க�விேய 
தனிமனித?	"�, "9�ப)தி�"� ச;க)தி�"�, நா��"� பய�மி	க பDகிைன 
ஆ�ற�ைண நி�"�. இ6த	 க�வியி� �3ைமயான விைளபயைன அறிய 
அத�கான மதி/^9 மிக �	கியஇட)திைன வகி	கி�ற�. இ6த மதி/^டான� 
மிக)�(ளியமாக%� உட?	"ட?� நட)த/ப9வ� அவசியமாகி�ற�. அதைன 
அ@வா  ெச$ய இயலாத ஒ5 F0நிைல ஏ�ப9கி�றேபா�, 21ஆ� ��றா�9) 
திற�களி� ஒ�றான தகவ� ெதாட,7) ெதாழி�H�ப)ைத	 ெகா�9 எ@வா  
அதைன8 சா)திய/பட8 ெச$வ� எ�பதைன விள	கவ�லேத இ@வா$%.     
 
2.02.02.02.0    ‘‘‘‘�யிசி?�யிசி?�யிசி?�யிசி?’ (Quizizz)’ (Quizizz)’ (Quizizz)’ (Quizizz)    
ஒ5 பாட)தி� இ தியி� அத� விைளபயைன அறிவத�காக ேம�ெகா(ள/ப9� 
மதி/^�ைட மாணவ,கM	" மனமகி0வாக%� ஆசிாிய,கM	" எளிைமயாக%�, 
�(ளியமாக%� ெதாழி�H�பஉதவி-ட� ேம�ெகா(ள வழிவ"/ப�தா� இ6த 
‘"யிசி*’ 7தி,வைக மதி/^9. ��றி<� இலவயமாக/ பய�ப9)�� வைகயி� 
அைம	க/ப�5	"� இ6த ெம�ெபா5(, திற�ேபசிகளி� பய�ப9)�� 
வ�ண� ஆ�ரா$9, ஆ/பி( அDகாகளி<� ெசயAயாக இ5	கி�ற�. இ6த 
ெம�ெபா5ளி� பயனராக ம�9� ெசய�படா�, நம� ேதைவ	ேக�ப உ(ளீ9 
ெச$பவராக%� பDகா�றலா�. இ� ஆDகில)தி� உ5வா	க/ப�ட ெம�ெபா5( 
எ�றா<�, தமி0	 க�வி மதி/^��" இ� �3ைமயான பDகிைன ஆ�றவ�ல�.  
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3.03.03.03.0    ஆ����ாியசி�க"ஆ����ாியசி�க"ஆ����ாியசி�க"ஆ����ாியசி�க"    ::::    
3.1 மாணவ,களி� தனியா( அைட% நிைலைய) �(ளியமாக அறிவதி� 
ஆசிாிய,கM	"8 சி	க� ஏ�ப9கி�ற�. 
3.2 மாணவ,களி� தனியா( அைட%நிைலைய உட?	"ட� அறிவதி� 
ஆசிாிய,கM	"8 சி	க� ஏ�ப9கி�ற�. 

 
4.04.04.04.0    ஆ�வி�ேநா�க�ஆ�வி�ேநா�க�ஆ�வி�ேநா�க�ஆ�வி�ேநா�க�    ::::    
4.1 மாணவ,களி� தனியா( அைட%நிைலைய	 ‘"யிசி*’ வழி �(ளியமாக	 
க�டறித�. 
4.2 மாணவ,களி� தனியா( அைட%நிைலைய	 ‘"யிசி*’ வழி உட?	"ட� 
க�டறித�. 

 
5.05.05.05.0    ஆ�வி�வினாஆ�வி�வினாஆ�வி�வினாஆ�வி�வினா    ::::    
5.1 மாணவ,களி� தனியா( அைட%நிைலைய	 ‘"யிசி*’ வழி �(ளியமாக	 
க�டறிய இய<மா? 
5.2 மாணவ,களி� தனியா( அைட%நிைலைய	 ‘"யிசி*’ வழி உட?	"ட� 
க�டறிய இய<மா? 

 
6.06.06.06.0    ஆ����7ப7ேடா�ஆ����7ப7ேடா�ஆ����7ப7ேடா�ஆ����7ப7ேடா�    
மேலசியாவி� ேபரா மாநில)தி� லா5�மா)தாD ெசலாமா, கிாியா� ஆகிய இ5 
மாவ�டDகைள8 சா,6த 34 தமி0/ப(ளி ஆசிாிய,க(. 
 
7.07.07.07.0    ஆ�வி��ைறைமஆ�வி��ைறைமஆ�வி��ைறைமஆ�வி��ைறைம    ::::    
இ6த ஆ$%ப�7சா,, அள%சா, ஆகிய இ5 �ைறைமகைள-� உ(ளட	கி 
நட)த/ப�ட�. ‘"யிசி*’ பய�பா��" ��7� ‘"யிசி*’ பய�பா��"/ 
பி�7� தமி0 ெமாழி க�ற� க�பி)த� மதி/^9 மீ� ஆசிாிய,களி� பா,ைவைய-� 
பய�பா�ைட-� இ6த இ5 �ைறைமகM� &றி நி�கி�றன. 
 
8.08.08.08.0    ஆ�வி�அமலா�க�ஆ�வி�அமலா�க�ஆ�வி�அமலா�க�ஆ�வி�அமலா�க�    ((((தி7ட(பணிதி7ட(பணிதி7ட(பணிதி7ட(பணி) :) :) :) :    
இ6த/ 7தி,வைக மதி/^டான ‘"யிசி*’� இைணய https://quizizz.com/admin எ�ற 
இைணய�கவாிைய/ பய�ப9)�த� ேவ�9�. பி� இத� �3ைமயான பயைன/ 
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ெபற சாியான ெசய��ைறகைள	 ைகயா(வ� அவசியமாகி�ற�. ெதாட,6� அத� 
ெசய��ைற விள	க)திைன	 கா�ேபா�. 
    8.18.18.18.1    9ய�கண�ைகஉ2வா��த"9ய�கண�ைகஉ2வா��த"9ய�கண�ைகஉ2வா��த"9ய�கண�ைகஉ2வா��த"    
இ6த ெம�ெபா5ைள/ பய�ப9)த �தA� அத� ப	க)தி� நம� Oய	கண	ைக 
உ5வா	"த� ேவ�9�. 
 

 

 

 

 

 

 

 

 
&"( கண	" ைவ)தி5/பவ,க( தனியாக ஒ5 கண	ைக உ5வா	க ேவ�ய 
அவசியம� . நம� &"( கண	ைக இ6த ெம�ெபா5Mட� ஒ5Dகிைண)தா� 
ேபா�மான�. 

8.2 8.2 8.2 8.2 வினா�கைளஉ2வா��த"வினா�கைளஉ2வா��த"வினா�கைளஉ2வா��த"வினா�கைளஉ2வா��த"    / / / / ேத�$ெத:�த"ேத�$ெத:�த"ேத�$ெத:�த"ேத�$ெத:�த"    
இ6த ெம�ெபா5ைள ஏ�கனேவ பய�ப9)திய பயன,க(தDகM	") ேதைவயான 
வினா	கைள) தயா,ெச$� இD" உ(ளீ9 ெச$தி5/பா,க(. நம� க�ற� 
க�பி)த<	" ஏ�ற வினா	களாக அ� இ5	"� ப�ச)தி� நா� அைதேய நம� 
மதி/^��"/ பய�ப9)தலா�. இ�ைலேய�, நம� தைல/பி�" ஏ�ப%�, 
மாணவ,களி� நிைல	" ஏ�ப%� நம	கான வினா	கைள நாேம மிக எளிைமயாக 
உ5வா	கலா�.��ேப &றிய� ேபா� , இ6த ெம�ெபா5ளி� பயனராக ம�9� 
அ�லா� நா� உ(ளீ9 ெச$பவராக%� பDகா�றலா�. எனேவ, நா� உ5வா	கிய 
இ6த வினா	க( பி�னாளி� ம�ற பயன,களா� பய�ப9)த/ப9�. 

 

 

ப�ப�ப�ப�1111 :த�க��யவிவர�கைள�ெகா�டகண�ைகஉ�வா��த�. 
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 ப�ப�ப�ப�2222 : உ�க��கான வினா�கைள உ�வா��த� அ�ல� ேத��ெத��த�. ேத��ெத��க :search my quizziz உ�வா�க :create own ப�ப�ப�ப�3333 : வினா உ�வா�க  த!� வினா தைல"#, வினா  க"#"பட%, ெமாழி ஆகியவ'ைற உ�ளி�த� 
 

 

 ப�ப�ப�ப�4444 : உ�க� வினா�கைள எ*க��ேக'ப உ�வா��த�. அத'கான விைடகைள உ�ளி�த� (ஒ� சாியான, ,�- பிைழயான விைடக�).   
8.28.28.28.2    மாணவ�கைளமாணவ�கைளமாணவ�கைளமாணவ�கைள    இைண�த"இைண�த"இைண�த"இைண�த"    
வினா	கைள உ5வா	கிய/பி� மாணவ,கைள ஒேர ேநர)தி� தனியா( �ைறயி� 
இ6த/ ப	க)தி�"( Hைழய8 ெச$த� ேவ�9�. நா� உ5வா	கிய வினா/ 
7தி5	" ஒ5 கட%எ� வழDக/ப9�. அைத	ெகா�9 மாணவ,க( இ6த) 
தள)தி� நம� கண	ேகா9 இைணயலா�. 

 

 

 

 ப�ப�ப�ப�5555 : வினா"#தி� தயா� ஆன�% கட.எ*ெபற play live �றிைய/ ெசா���த�. 
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 ப�ப�ப�ப�6666 : கட.எ* ஆசிாியாி�  க"பி� ேதா�றிய�% மாணவ�க� join game வழி#திாி� இைணத�. அைன�� மாணவ�க�% இைண�த"பி� #திைர� ெதாட�க Start Game ெசா���த�.  
அைன)� மாணவ,கM� இைண6தபி�, ஆசிாிய, 7திைர) ெதாடDகலா�. 
மாணவ,க( ஒ@ெவா5 வினாவி�"� பதிலளி	"� ேநர)ைத-� ஆசிாிய, 
க�9/ப9)தலா�. மாணவ,க( வினா	கM	" விைடயளி)� �)த உடேனேய 
மாணவ,களி� 7(ளிக( ஆசிாியாி� �க/பி� ெதாியவ5�. இைத	ெகா�9 
அ�ைறய	 க�ற� க�பி)தA� ேநா	க)ைத அைட6த / அைடயா மாணவ,கைள 
ஆசிாிய, மிகவிைரவாக%� �(ளியமாக%� க�டறிய இய<�.  

9.09.09.09.0    ஆ�வி�ப�(பா��ஆ�வி�ப�(பா��ஆ�வி�ப�(பா��ஆ�வி�ப�(பா��    ::::    
ஆ$வி� ப"/பா$% ஆசிாிய,களிட� ேம�ெகா�ட ேந,காண� ;ல� ப�7சா, 
அளவி<�, வினாநிர� ;ல� அள%சா, அளவி<� ேம�ெகா(ள/ப�ட�.  

 ேநா	கDக( �� பி� 
ஆ� இ�ைல ஆ� இ�ைல 

1 "யிசி*வழி �(ளியமாக	 
க�டறிய இய�கிற� 

3 31 34 0 

2 "யிசி*வழி 
உட?	"ட� க�டறிய 
இய�கிற� 

5 29 34 0 

    
10.010.010.010.0    ஆ�வி����ஆ�வி����ஆ�வி����ஆ�வி����    ::::    
10.1 மாணவ,களி� தனியா( அைட%நிைலைய	 ‘"யிசி*’ வழி �(ளியமாக	 
க�டறிய இய<�. 
10.2 மாணவ,களி� தனியா( அைட%நிைலைய	 ‘"யிசி*’ வழி உட?	"ட� 
க�டறிய இய<�. 
 
11.011.011.011.0    ���ைர���ைர���ைர���ைர    
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இ6த ‘"யிசி*’ 7தி,வைக ெம�ெபா5( எ6த ேநர)தி<� எ6த இட)தி<� எ6த	 
க5விைய	 ெகா�9� பய�ப9)�� வைகயி<� பயனைட-� வைக-� 
உ5வா	க/ ப�9(ள�. இ6த ‘"யிசி*’ ேபா�ேற இ�?� பல அாிய 
ெம�ெபா5(க(, "றி/பாக) தமி0	 க�வி	" ஏ�வான ெம�ெபா5(க( இ�  
அதிக அளவி� காண/ப9கி�றன. இ6த ெம�ெபா5(கைள ஆசிாிய/ ெப5ம	க( 
சாியாக/ பய�ப9)தி நிைறவான பயைன அைடத� ேவ�9�. இ6த வைக 21ஆ� 
��றா�9) தகவ� ெதாழி�H�ப)ைத	 க�ற� க�பி)தA� ஒ5Dகிைண/பதான� 
ஆசிாிய,க(, மாணவ,கைள) தா� தமி3	"� தமி0	 க�வி	"� மிக/ெபாிய 
ந�ைமைய/ பய/பதா$ அைமகி�ற� எ�பதி� மா� 	 க5)தி�ைல.  

12.012.012.012.0    ேம�ேகா�ப7�ய"ேம�ேகா�ப7�ய"ேம�ேகா�ப7�ய"ேம�ேகா�ப7�ய"    

1. சிவபால�, தி.(2016, அ	ேடாப, 18). தமி�� க�வி	
 21ஆ
 �றா��� 
திற�க�
: ஒ5பா,ைவ.  எ9)தாள/ப�ட� மா,8 5 2017, ;ல� 

2. O/7ெர�யா,, ந) .2002).  தமி� பயி�
 �ைறக�. சித�பர�  :ெம$ய/ப� 
 தமிழா$வக�. 

3. மேலசிய	க�வி அைம8O. (2016). தமி�� ப�ளி�கான சீரைம�க�ப"ட தமி� 
ெமாழி� கைல�தி"ட� தர ம�
 மதீ�'"� ஆவண
 :ஆ�� 1. 
மேலசிய	 க�வி அைம8O. 

4. Jamalludin Harun. (2003). Multimedia dalam Pendidikan. Kuala Lumpur: PTS 
 Publications. 

5.5.5.5.    https://quizizz.comhttps://quizizz.comhttps://quizizz.comhttps://quizizz.com            
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ஊடாட"ஊடாட"ஊடாட"ஊடாட", , , , நக�(பட�நக�(பட�நக�(பட�நக�(பட�க�க�க�க�    கல$த மி�K"க�வழி� �ழ$ைதக@�கான� கல$த மி�K"க�வழி� �ழ$ைதக@�கான� கல$த மி�K"க�வழி� �ழ$ைதக@�கான� கல$த மி�K"க�வழி� �ழ$ைதக@�கான� 
தமி5�க"விதமி5�க"விதமி5�க"விதமி5�க"வி    

    
க?Lாி இராம��க�க?Lாி இராம��க�க?Lாி இராம��க�க?Lாி இராம��க�    

khasturiam@gmail.com 
___________________________________________________________________________ 

 
��0ைர��0ைர��0ைர��0ைர    
 மழைலய,கM� ெதாட	க/ ப(ளி மாணவ,கM�, தமி0	கைதகைள 
எளிதாகவாசி/பத�"� அவ�ேறா9 ஒ� வத�"�, மி�c�கைள எ@வா  
உ5வா	கலா� எ�பைத ஆரா$வேத இ	க�9ைரயி� ேநா	க�. வாசி/பேதா9 
நி�  விடாம�, கைதகளி� வ5� ெபய,கைள-� ெசா�கைள-� நிைனவி� 
ைவ)�	ெகா(M� வைகயி�, �Aேலேய �ைண நடவ	ைககைள8 ேச,/ப� 
ப�றி-� இ	க�9ைர ஆரா$கிற�. 
 
 2011-ஆ� ஆ�9 மலாயா/ ப�கைல	கழக)தி� நட6த“க�ற� க�பி)தA� 
7திய சி6தைனக(” ப�னா�9 மாநா�� கணிஞ, �)� ெந9மாற� 
பைட)த“ைகயட	க	 க5விகளி� தமி0 மி�c� உ5வா	க�’எ�ற தைல/பிலான 
க�9ைர, இ6த ஆ$விைன ேம�ெகா(ள வி)தாக அைம6த�. இ	க�9ைரயி�,ஐ-
ேப�-இ� இ-ப/ வவிலான மி�c�கைள வாசி/பத�" ஐ-7	 (iBook) எ?� 
ெசயA உ(ளைத8 O�	கா�னா,. இ6த8 ெசயAயி� வழி வாசி	க/ப9� 
��களி�,‘உர	க வாசி	"�’ (read aloud) ஏ6� (வசதி) உ(ள�. மி�cA� உ(ள 
வாிகைள ஒA/பதி% ெச$� �ேலா9 ேச,	கலா�. �ைல) திற6� ஐ-7	 ெசயAைய 
அதி� உ(ள வாிகைள வாசி	க8 ெசா�லலா�. தமி0 உ8சாி/ைப8 சாிவர	 
க�பி/பத�" இ6த ஏ6� ேப5தவியாக இ5	"� எ�  &றிய அவ,, மி�cA� 
ஈ,/7) த�ைமைய	 &�9வத� வழி, மாணவ,க( �A� ேம� ைவ)�(ள 
ஈ9பா�ைட-� &�9கிற� எ� � & கிறா,.  
 இதைன) ெதாட,6�, சிDக/Tாி� உ(ள தமி0	 "ழ6ைதகM	", அவ,களி� 
"ரAேலேய ‘வாசி	க ைவ	"�’ மி�c�கைள உ5வா	"வத�கான ெசயAைய-� 
உ5வா	கினா,.  

இ6த ேம�பா�� ெதாட,8சியாக, வாசி	"� த�ைமேயா9,நக,/படDகM� 
அவ�ேறா9 ஊடா9� வசதி-�, கைதகM	ேக�ற) �ைண நடவ	ைககM� ஐ-7	 
ெசயAயி� உதவி இ�லாமேலேய தமி0 மி�c�கM	கான சிற/78 ெசயA 
ஒ�றனி� ேச,	க/பட%(ள�.  இ6த மி�c�க(, எளிய ெசா�கைள 
அறி�க/ப9)�வேதா9, அவ�ைற	 ேக�ட� �ைறயி� �ைறயாக உ8சாி	"� 
வழி�ைறகைள-� பயி� வி	க%(ள�. 
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இைவ யா%� மாணவ,கM	" வாசி	"� ஆ,வ)ைத) J�9வ�ம�9ம�லாம� 
ெசா�கைள, �ைறயாக உ8சாி	"� வழி�ைறகைள-� உட� க�க8 ெச$கி�ற�. 
மாணவ,க( கைதகைள வாசி	"� ேபா� சாியான ஏ�ற�, ெதானி உ8சாி/7, நய�, 
ஆகியவ� ட� வாசி	க உத%கிற�. 
 
இ��ய�சி மழைலய,கM	"� மாணவ,கM	"� சி  வய� �தேல தமி0 
ெமாழியி� மீ� ஆ,வ)திைன-� ஆ�றைல-� வள,	"� க5வியாக அைம-� 
எ�பேத எDக( ந�பி	ைக.  
 
இ�ைறய Dழ"இ�ைறய Dழ"இ�ைறய Dழ"இ�ைறய Dழ"    
 தமி0 ெமாழி/ 7லைமேயா9 "ழ6ைத இல	கிய)தி� ஆ06த ஈ9பா�ைட	 
ெகா�டவ,களா� "ழ6ைதகM	" ஏ�ப8சிற6த/ பைட/7கைள உ5வா	க 
இய<�. இ6த உ5வா	கDகைள, ேநா	க� "ைலயாம�, மி�?�ப	 க5விகM	"	 
ெகா�9 ெச�ல ேவ�9�. இதைன8 ெச$-� H�பவ�<ன,க(, "ழ6ைதக( 
உலைக ந�" 7ாி6�ெகா�9(ளவ,களாக%�, தமிழி� அழைக-� Oைவைய-� 
உண,6தவ,களாக%� இ56தா�,உ5வா	கDக( ேம<� சிற/பைட-�. இ6த 
இர�9 �ைற-� இைண6� உ5வா	க/ ப9� மி�c�கேள சிற6த �ைறயி� 
பயன,கைள8 ெச�றைடகி�றன. 
 
 "ழ6ைதகM	காக உ5வா	க/ ெப�ற தமி0 மி�c�கைள ஒ5 
பா,ைவயி�ேடா�. அைவ ஏ�ற அைம/பி� உ(ளனவா என ஆரா$6ேதா�. 
க�9ைரயி� ��?ைரயி� &ற/ப�ட ேநாDகDகைள இல	காக	 ெகா�ட 
மி�c�க(,எ�ணி	ைகயி� "ைறவாகேவ இ56தன. &"(, ஆ/பி( ஆகிய 
ெசயA	 &டDகளி� மி�c�க( பல உ5வா	க/ப�5/பைத	 க�டறி6-
�(ேளா�. "றி/பாக	 "ழ6ைதகM	காக  உ5வா	க/ப�ட மி�c�களி� 
பய�பா�ைன ஒ/பா$% ெச$ததி�,கீ0	கா�பைவ ெதளிவாக) ெத�ப�டன: 
 
 ெப5�பாலான மி�c�களி� உ(ளட	கDகைள அ8சி� வழD"வ� 
ேபாலேவ மி�வவி<� வழD"கி�றன.  இவ�றி� பல இலவசமாகேவ பதி/பி	க/ 
ப9கி�றன. ��கைள/ ெப வத�" இ6த �ய�சிக( உதவினா<�, ஒA, 
Hக,H�ப�, ஊடாட� ேபா�ற த�ைமகM	" இைவ �த�ைமயான இட)ைத) 
தரவி�ைல. 
 
 ச�  அதிக H�பDகைள8 ேச,	"� மி�c�க( காெணாளிகைள8 
ேச,	கி�றன. காெணாளிக( ஒ5 �ேலா9 "ழ6ைதக( ஈ9ப9� ப�டறிைவ8ச� 	 
"ைல	கி�றன எ�ப� எDக( க5)�. எனேவ, கைதகM	" ஏ�ற பி�னணி ஒA, 
நக,படDக(,  கைதகளி� வ5� பா)திரDகேளா9�, ப	கDகளி� ேதா� � 
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ெபா5(கேளா9� "ழ6ைதக( ஊடா9வத�கான வா$/7, ப)த	 கைதகைள 
ஒ�ய விைளயா�9 நடவ	ைகக( �தAய	 & கைள	 ெகா�ட 
மி�c�கேளா ெசயAகேளா தமிழி� இ�ைல எ�பேத எDகளி� ேதடA� 
இ தியி� நாDக( க�ட �வா"�. 
 
பல மி�c�க( ெவ�றிகரமாக உ5வா	க� க�56தா<� அவ�றி� 
பய�பா9"ைறவாகேவ உ(ள�. சிDக/Tாி�2015-ஆ� ஆ�9 நைடெப�ற 14-வ� 
தமி0 இைணய மாநா��, ஆ$%	 க�9ைரயாள, தி5 வாOேதவ� 
இல8Oமண�ேம�ெகா�ட ஆ$வி�, 137 தமி0/ப(ளி ஆசிாிய,கM( 18.9 
வி3	கா�ன, ம�9ேம தமிழி� மி�c� வாசி/ேபாராக அைடயாள� 
காண/ப�9(ளன, எ� �; தமி0 மி�c� வாசி	காேதா, 63.5 வி3	கா�ன,, 
எ� � &றினா,. 
 
இ8FழA� விைழவாக,மி�c�கைள உ5வா	"� ஆ,வல,க(, ஊ	க��,உ�ற 
அDகீகார�� இ�றி அவரவ, �ய�சிகளி� இ56� பி� வாD"� நிைலேய 
ஏ�ப9கி�ற�. தமி0 மி�c�களி� எ�ணி	ைகேயா9 ஆDகில மி�c�களி� 
எ�ணி	ைகைய ஒ/பி�டா�, தமி0 மி�c�களி� எ�ணி	ைக 
வி3	கா�டளவி<� மிக/ெபாிய ேவ பா�ைட	 கா�9கி�ற�.  
 
ஆDகில மி�c�கைள/ பய�ப9)�� �ைன/7, "ழ6ைதகளிைடேய ெபாிய 
அளவி� காண/ப9வத�"/ பல காரணDக( உ(ளன. ப�வைக �ைற சா,6த 
மி�c�க( ஆDகில ெமாழியி� ெப5மளவி� ெவளிR9 ெச$ய/ப�9(ளன. 
ேம<�, இ�மி�c�க( நிறDக( நிைற6த கா�சிகேளா9�, நக,/படDகேளா9� 
மழைலய,கM	காகேவ சிற/பாக உ5வா	க/ப9வைத ந�மா� காண �கிற�. 
"ழ6ைதக( இ@வா  அைம	க/ப�9(ள மி�c�கைள) தா� ெதாட,6� 
மகி0%ட� பய�ப9)தி ேம<� ப	க �ைன/7 கா�9கி�றன,. 
அ�ம�9ம�லாம�, இ�மி�c�களி� பலவைகயான பயி�சிகM� ஈ,	"� 
வ�ண� அைம	க/ப�9(ளன. இ/ப/ப�ட மி�c�க( தமிழி� காண/ப9வ� 
அறிதாக உ(ள�. இ8Fழ� ெப�ேறா,கM	" ம�9ம�லாம� "ழ6ைதகM	"� 
ஏமா�ற)ைதேய த5கி�ற�.  
 
வள,6� வ5� ெதாழி�H�ப உலகி� தமி0 மி�c�க( ஆDகில மி�c�களி� 
த�ைமகைள	 கா�<�, ஈ,/7)த�ைம, ஊடாட� ஆகிய அ/பைடயி� வள,8சி 
காணாவி� தமி0	 "ழ6ைதக( தமி0 ெமாழி	காக ெதாட,8சியான ேநர� ஒ�	க 
�ைன/7 கா�ட மா�டா,க( எ�ப� ெவ(ளிைட மைல. 
 
அM��ைறஅM��ைறஅM��ைறஅM��ைற    
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இ6த ஆ$%	காக பலவைக வவ)திலான ஊடாட� வசதிெகா�டதமி0 
மி�c�கைள ஒ/^9 ெச$�, அவ�றி� இட� ெப� (ள  நக,படDகைள-� 
ெதாட,/படDகைள-� அைடயாள� க�ேடா�. ெவ@ேவ  அG"�ைறக( 
இ5/பி?� அைவ அைன)ைத-� "ழ6ைதகM	"/ ெபா56�� வைகயி� 
அைமயாதைத-� க�டறி6ேதா�. கீ0	காG� சில த�ைமக( ெதளிவாக) 
ெத�ப�டன: 
 
அஅஅஅ. . . . காெணாளி ேச��ைககாெணாளி ேச��ைககாெணாளி ேச��ைககாெணாளி ேச��ைக    
ப�]டக இைண/7கைள8 ேச,/ப�, மி�c�களி� உ(ள பல வசதிகளி� ஒ� . 
படDக(, ஒA/ பதி%க(, நக,படDக(, காெணாளிக( ேபா�றவ�ைற வி5�7� 
ப	கDகளி� ேச,	கலா�. இ5/பி?�, ம�ற ஊடக/ பதி%கைளவிட, காெணாளி/ 
பதி%க( ஒ5 �ைல வாசி	"�ேபா� கிைட	"� அ?பவ)�	" மா ப�ட ஓ, 
அ?பவ)ைத) த5கி�றன.  
 
��கைள வாசி)த<�, காெணாAகைள	 கா�ப��, ெவ@ேவ  பயன, 
அ?பவDகளா"�. ��களி�, அ9)த9)த	 க�டDகM	"8 ெச�<� க�9/பா9, 
வாசகாி� ைகயிேலேய உ�9. வாசி/பிைன ேம�ெகா(M�ேபா� 
வாசி/பவ,களா� 7)தக)தி� உ(ள தகவ�கைள-� உ(ளட	க)ைத-� அவரவ, 
வி5�7� ேவக)தி�ேக�ப உ(வாDக �கி�ற�. எதி,மாறாக, ஒ5 காெணாAயி� 
உ(ள ெச$திகM� உ(ளட	க�� வாசக,கM	") ‘த(ள/ப9கி�றன'. ஏெனனி�, 
காெணாளிக( அைம	க/ப�ட ேவக)ேதா9, அ	காெணாளியி� ெச$திைய-� 
உ(ளட	க)ைத-� வாசக,க( பி�ப�ற ேவ�9�. எனேவ, மி�c�களி� 
காெணாளிகைள8 ேச,/ப� வாசக,கM	"ஒ5ெதாட,8சியான அ?பவ)ைத வழDக 
உதவவி�ைலஎ�?� க5)ைத இDேக ��ைவ	கிேறா�. 
 
ஆஆஆஆ. . . . கைதகளி� பி�னனிகைதகளி� பி�னனிகைதகளி� பி�னனிகைதகளி� பி�னனி    
தமி0 ெமாழிைய	 க�பி	"� ேநா	கி� மி�c�க( உ5வா	க/ப�56தா<�, 
கைதகளி� அைம/7, ஓ, அைன)�லக) த�ைமைய	 ெகா�9(ளனவாக) 
ெத�படவி�ைல. மேலசியா, சிDக/T, ேபா�ற நா9களி� வா3� "ழ6ைதக( 
ப�Aன ம	க( வா3� FழA� வள,கி�றன,. ப�ேவ  ப�பா�9 விழா	கைள-� 
ெகா�டா9கி�றன,. இவ�ேறா9 ஒ� இ5	"� கைதகைள	 "ழ6ைதக( 
ஈ9பா�ேடா9 ப	க%�, அவ,க( வா3� Fழேலா9 தDக( தா$ெமாழிைய 
இைண	க%� வா$/பளி	"�.   
 
இ6த) தி�ட)தி� வழி உ5வா	க/ப9� �(களி�, தமிழ,க( அதிக� வா3� 
நா9களி� உ(ள க�வி	 ெகா(ைககைள	 க5)தி� ெகா�9	 கைதக( 
எ3த/ப9�. வாசி	"� இடDகM	ேக�ப படDகைள-� Fழ�கைள-� 
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மா�றியைம	"� H�ப�, ��கைள வாசி	க/ பய�ப9� ெசயAகளிேலேய 
ேச,	க/ப9�. 
 
இஇஇஇ. . . . விைளயா7: நடவ��ைகக�விைளயா7: நடவ��ைகக�விைளயா7: நடவ��ைகக�விைளயா7: நடவ��ைகக�    
ெப5�பாலான) தமி0 மி�c�க( வாசி/ேபா9 நி�  வி9கி�றன. வாசி	க/ப�ட 
கைதகைள ஒ�ய) ெதாட, நடவ	ைகக( ேச,	க/படவி�ைல.  
இ6த) தி�ட)தி� கீ0 வ5� ��களி�, வாசி/பி� ஈ9பா�ைட அதிகாி	க ெமாழி 
விைளயா�9க( இைண	க/ப9�. விைளயா9� மாணவ,கM	" 
ஊ	"வி/7/பாிOகM��Aேலேய வழDக/ப9�. இ/ப8 ெச$வத� வழி 
மாணவ,களிைடேய ேம<� வாசி	க ேவ�9� எ�?� ஆ,வ� &9கி�ற�. 
அ�ம�9மி�றி இ�மி�cA� உ5வா	க/ப�ட நடவ	ைகக( யா%� கைதயி� 
உ(ளட	க�, கைதமா6த,க(, ெசா�க( ஆகியவ�ைற	 ெகா�9 உ5வா	க/-
ப�டைவ. மாணவ,களிைடேய ெதாட,7 ெகா(M� வா$/ைப ஏ�ப9)தி 
அ	கைதகைள மீ�9ண,6� உ(வாDக8 ெச$-� ஆ�றைல ஏ�ப9)�வத�காக%� 
இ6த மி�c�க(உ5வா	க/ப9கி�றன. 
 
ஈஈஈஈ. . . . மி�07ப( பய�பா:மி�07ப( பய�பா:மி�07ப( பய�பா:மி�07ப( பய�பா:    
 மி�?�ப)ைத/ பய�ப9)தி/ ப�பல ெசய�கைள ேம�ெகா(ள �-�. 
ஆ$% ெச$ய/ப�டமி�c�க( சிலவ�றி�, ெதாழி�H�ப� இ5	"� காரண)தா� 
ம�9ேம சில & க( ேச,	க/ப�5/பைத	 காண�கி�ற�. இ� மிக8 சிற6த 
அG"�ைற எ�  & வத�" அ�ல. 
 
 ெதாழி�H�ப)தா� இ6த/ பய�பா�ைட வழDக இய<� எ�பைத விட, 
இ6த/ பய�பா9 "ழ6ைதகM	"/ பய?(ளதாக இ5	க ேவ�9� எ�பேத 
�த�ைமயான�. 
 
 ஆகேவ, நாDக( "ழ6ைதகM	காகேவ சிற/பான உ(ளட	க)ைத) தி�டமிட 
உ தி ெச$ேதா�. அத�பிறேக, இ@%(ளட	கDகைள மிக) ��Aயமான வழியி� 
"ழ6ைதகM	"8 ெச�றைடய த"6த ெதாழி�H�ப)ைத) ெதாி% ெச$ேதா�.  
த�ேபாைதய நிைலயி�, ஊடாட�, நக,/படDகைள உ�7")தி மி�c�கைள 
உ5வா	க ப(ளிகளி<� L�<� பய�பா�� உ(ள மி�?�ப	 க5விகைள, 
"றி/பாக	 ைகயட	க	 க5விகைள	 க�ேணா�டமி�ேடா�. ெபா�வாக, ;�   
வைகயான க5விகேள உ(ளன. ப(ளிகளி� ஐ-ேப� க5விக( பரவலான 
பய�பா�� உ(ளன. L�� ஆ�ரா$9க5விகைள அதிக/ பய�பா�� 
உ(ளன. இ5/பி?� இ8Fழ� நா�9	" நா9 ேவ ப�9 இ5/பைத-�க�ேடா�. 
எ9)�	கா�டாக, அெமாி	க நா9களி� ஐ-ேப�9க(L9களி<� அதிகமாக/ 
பய�ப9)த/ப9கி�றன.  
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�3ைமெப�ற எDக( மி�c�க( அதிக/ பய�பா�<(ள ஐ-ேப�, 
ஆ�ரா$9, வி�ேடாO ஆகிய மி�?�ப	 க5விகளி� ஒேர தர)தி� 
ெசய�ப9வைத உ தி ெச$�(ேளா�.  
 
�த�ைம	 & களி� ஒ�றான ஊடா9� வசதி, நக,/பட�, அைசd�ட�, "ர� 
பதி% இ�மி�c<	") ேதைவ/ப�டன. பி�னனி	 "ர� பதிைவ8 ேச,/ப�, 
"ழ6ைதகM	"8 ெசா�கைள �ைறயாக உ8சாி	"� வழி�ைறகைள-� உட� 
க�க8 ெச$கி�ற�. மாணவ,க( கைதகைள வாசி	"� ேபா� சாியான உ8சாி/7, 
நி )த�, நய�, ெதானி ஆகியவ� ட� வாசி	"� வழி�ைறகைள-� 
க�பி	கி�ற�. இ/ப8 ெச$வ�, "ழ6ைதகM	"	 கைதகைள-� ெசா�கைள-� 
விைரவாக நிைனவி� ெகா(M� ஆ�றைல-� வள,	கி�ற�. மி�c�, தானாகேவ 
வாசி)�	 கா�9� Fழ�, பி�னனி	 "ர� இ�லாம� "ழ6ைதகேள வாசி	"� Fழ� 
என இ5 Fழ�க( ேச,	க/ப�9(ளன.  
 
நடவ��ைக வைகக�நடவ��ைக வைகக�நடவ��ைக வைகக�நடவ��ைக வைகக�    
 ��கேளா9 மாணவ,களி� ஈ9பா�ைட	 &�ட, ெமாழி விைளயா�9க( 
இைண	க/ெப� (ளன. “வாசி)�	 கா�9”, “நாேன வாசி	கிேற�” எ?� வாசி/7 
நடவ	ைககைள ேம�ெகா�ட பி�னேர மாணவ,க( இ6த விைளயா�9கைள 
விைளயா9வ,. �த� க�ட)தி� 4 வைகயான விைளயா�9க( இைண	க/ 
ப�9(ளன: 
 
1.1.1.1.    பட��விய"பட��விய"பட��விய"பட��விய"    
 பட	"வியA� மாணவ,க( ெவ�ட/ப�ட படDகைள �ைறயாக அ9	"வ,. 
ஒ@ெவா5 �ைற விைளயா�ைட ேம�ெகா(M� ேபா�� மாணவ,கM	" 
ெவ@ேவ  படDக( வழDக/ப9�. கா�பவ, க�கைள	 கவ,6தி3)� ேம<� 
ேம<� பயி�சிைய8 ெச$ய) J�9� இ/பயி�சிக(, மாணவ,கM	" சA/பிைன) 
தரா�.  
2.2.2.2.    பட�ேதா: ெசா"ைல இைண��� விைளயா7:பட�ேதா: ெசா"ைல இைண��� விைளயா7:பட�ேதா: ெசா"ைல இைண��� விைளயா7:பட�ேதா: ெசா"ைல இைண��� விைளயா7:    
 கைதைய வாசி)த பி�ன,, கைதயி� இட�ெப�ற படDகM� ெசா�கM� 
இ@விைளயா�� 7")த/ப9�. மாணவ,க( படDகைள) த"6த ெசா�<ட� 
இைண/ப,. மிக%� எளிைமயான இ6த விைளயா�9 மாண,கM	" மகி08சிையேய 
த5�.  
3.3.3.3.    நிற� தீ7:த"நிற� தீ7:த"நிற� தீ7:த"நிற� தீ7:த"    
 கைதயி� க�ட கா�சிக( இ6த/ பயி�சியி� இைண	க/ப9�. மாணவ,க( 
தDகM	"/ பி)த வைகயி� ஏ�ற நிறDகைள/ பய�ப9)தி நிறம�ற/ 
படDகM	" நிற;�9வ,. மாணவ,களி� சி6தைன ஆ�றைல) J�9வத�" 
நிறDகM� �ைண/ெபா5(கM� படDகைள8 O�றி ைவ	க/ப9�. 
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4.4.4.4.    வி:ப7ட எ-��வி:ப7ட எ-��வி:ப7ட எ-��வி:ப7ட எ-��    விைளயா7:விைளயா7:விைளயா7:விைளயா7:    
 இ6த/ பயி�சியி� மாணவ,கM	"/ பட�� வி9ப�ட எ3)� க�டDகM� 
வழDக/ப9�. மாணவ,க( படDகM	ேக�ப எ3)� க�டDகளி� வி9ப�ட 
எ3)திைன நிர/7வ,.   
இ@வைகயான ெமாழி விைளயா�9கைள ேம�ெகா(வதனா�, "ழ6ைதகM	" 
நிைன% ெகா(M� ஆ�ற<� ெசா�களKசிய�� வள,	கி�றன.  ேம<� ஒ@ெவா5 
விைளயா�<� மாணவ,கM	" ஊ	"வி/7/பாிO வழDக/ப9கி�ற�. 
இ@வைகயான நடவ	ைகக( மாணவ,கைள ேம�ேம<� மி�c�கைள/ 
பய�ப9)த ஆ,வ;�, மாணவ,களி� வாசி/7) திறைன வள,	க மிக%� 
�ைண7ாிகி�றன.  
 
���ைர ���ைர ���ைர ���ைர     
தமிழி� இ�?� வள,8சி/ெபறாத �ைற இ�. இ� �த� �ய�சி ப�லா�றா?� 
சிற/பா$ அைமய/ ப�ேவ  & க( ஆராய/ெப�றன. கைதவவ�� பயி�சி 
�ைறகM� ஆ$6� ேத,6� இைண	க/ ெப�றன.  த"6த இட)தி� த	க அளவி� 
ெதாழி�H�ப� பய�ப9)த/ ப�ட�. இ� �ய�சி �)தா$/பா$ அைமய/ 
ப�டறி%மி	க க�வியாள, ெப5ம	க(த� க5)�கM� ெபற/ப�டன.  
இ/ெப56தி�ட)தி� ெவ�றி இ� ேபா�ற H�பDக( அடDகிய ��கைள 
ெவளியிட பல5	"� உ6�த� அளி	"� என ந�7கிேறா�! 
 
 க�9ைர எ3த) தக%ைர &றி ஆ� /ப9)திய,�ைனவ, �ரO ெந9மாற�, 
கணிஞ, �)� ெந9மாற�, ஆகிேயா5	" எ� ந�றியதைல/ 7ல/ப9)தி 
அைமகிேற�. 
 
கைல1ெசா�க�கைல1ெசா�க�கைல1ெசா�க�கைல1ெசா�க�::::    
ப�]டக� - multimedia; ஊடாட� - interactive; பயன,ப�டறி% - user experience 
 
�றி()க��றி()க��றி()க��றி()க�::::    
1. http://ta.wikipedia.org/wiki/மி�c� 
2. �)� ெந9மாற� (2011) ைகயட	க	 க5விகளி� தமி0 மி�c� உ5வா	க�’, 

12.8.2011 �த� 14.8.2017, மலாயா/ ப�கைல	கழக�, 
மேலசியா.http://anjal.net/ebooks/eBooks-in-Tamil.epub 

3. வாOேதவ� இல�Oமண� (2015) 21ஆ� ��றா�9 க�ற� திற�களி� 
அ�ைட	 கணினி வழி) தமி0 மி�c� உ5வா	க�: ஓ, ஆ$%, 14வ� தமி0 
இைணய மாநா9, சிDைக. 
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ABSTRACT: 

Recent digital games have been developed not only for entertainment purposes, but also to 

promote learning. In this research work, Kids AR Memory Matching game in Tamil has been 

proposed which is an Augmented Reality (AR) game for learning words in English and Tamil 

language. First person game controllers have been used as user interfaces to increase 

immersion in playing games. Game controllers allow a player to explore and move, reload 

and destroy then activate secondary functions such as zooming within a forest environment. 

The goodness of the features extracted from the instances and the number of training 

instances are key components for building an effective model. This work is completely 

implemented in Unity 3D and has been compared with ABC3D Augmented Reality game. 

This work consists of three components – i. Matching Images with Word, ii. First Person 

Controller and iii. Third Person Controller. 

 

1. INTRODUCTION 

The objective of the research work is to develop an Augmented Reality based game which 

can help children to learn words and their usages. The outcome of the research work is the 

Words matching with images game (Padam Inaithal) which  is a specially designed game. The 

implementation of Padam Inaithal is divided into three main components. The first part 

includes matching the images with words. This is achieved using the vuforia packages from 

vuforia developer portal which is a database for right and wrong answer. The second part is 

the first person controller which is present in the forest environment. The traditional Doom-

style first person controls are not physically realistic. The solution is the specialized Character 

Controller. It is simply a capsule shaped Collider which can be told to move in some direction 

from a script. The third part is basically interfacing the third person controller in the forest 

environment. Third-person controller games almost always incorporate an aim-assist feature, 

since aiming from a third-person camera is difficult.  

 

2. RELATED WORK :  

R.Ballagas et al. [1] have proposed the world of mobile technologies is in a constant and 

growing popularity, becoming more ubiquitous every day.  Mobile devices have increasingly 



191 

 

demonstrated their usefulness and applicability in a daily basis, to assist users in their work, to 

be used in a familiar environment or to support forms of entertainment.  These devices are 

equipped with high resolution cameras and other resources such as GPS and accelerometer.  

A. Mulloni et al. [2] have proposed the interest in implementing augmented reality 

applications on mobile systems has increased significantly. These systems, which integrate 

reality with virtual elements, provide the user with an easy and safe interaction, without prior 

knowledge of this technology. Augmented reality can be useful in any application that needs 

to display information not available.  P. Skalski et al. [4] proposed game controllers that are 

used as user interfaces to increase immersion in video games. Research on the subject has 

focused on studies of how interactivity can affect enjoyment leading to find positive relation 

between the two.  

 

3. SYSTEM ARCHITECTURE 

The following figure 1 depicts the System Architecture Diagram for Kids AR 

Memory Matching game in Tamil namely the Padam Inaithal. It shows the overall schematic 

view of the process involved in gaming. The user interface module provides bilingual 

languages (both Tamil and English). The image part contains the image target and 

corresponding meta-data which is stored in the cloud database. The user places the marker on 

the webcam and using vuforia SDK, image detection and tracking is done for correctness of 

matching.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. 1. System Architecture Diagram for Kids AR Memory Matching game in 

Tamil 



 

For the correct match, the game is processed based on scores such as AR game, virtual play, 

First person controller and Third person con

face is recognized and introduced as a 3D mo

gaming. 

 

The main menu of Padam Inaithal 

interfaces. The settings consist of two language interfaces English and 

language interface is used to speci

experiences. The words are constructed using online Tamil keyboard and used as a user 

interface in Kids AR Memory Matching game in Tamil. The required Tamil word cards are 

created to play the Kids AR Memory

technique using Vuforia identifies

for correct recognition. The interface between Tamil and English is easily switchable using 

settings options. 

To facilitate the children to play, 

developed. Tamil is a consistently head

clause, with a typical word order of subject

flexible, so that surface permutations of the SOV order are possible with different pragmatic 

effects. Tamil has postpositions rather than prepositions. Demonstratives and modifiers 

precede the noun within the noun phrase. Subordinate clauses p

clause. The Tamil language interface is also implemented in certain coding of the 

mono develop unity. The main menu, free mode game and its scoring, virtual butterfly

gaming, first person controller and thir

Tamil and English language interfaces.
 

4. RESULTS 

The words and the image when

if the words and images are not matched correctly, then it results in w

For the correct answer test case, the score is increased by one

For the wrong answer test case, the score is decreased by one 

The experience of Padam Inaithal is shown in

 

Figure 2.  

 

4.1 Evaluation 

the game is processed based on scores such as AR game, virtual play, 

controller and Third person controller. For the third person con

troduced as a 3D model in the game to provide immersive AR 

of Padam Inaithal consists of free mode game, settings and exit user 

interfaces. The settings consist of two language interfaces English and 

face is used to specify buttons, textual contents and immersive gaming 

experiences. The words are constructed using online Tamil keyboard and used as a user 

interface in Kids AR Memory Matching game in Tamil. The required Tamil word cards are 

created to play the Kids AR Memory Matching game in Tamil and the image recognition 

using Vuforia identifies feature selection points to extract the unique feature points 

for correct recognition. The interface between Tamil and English is easily switchable using 

To facilitate the children to play, both Tamil and English language interface

developed. Tamil is a consistently head-final language. The verb comes at the end of the 

clause, with a typical word order of subject-object-verb. However, word order in Ta

flexible, so that surface permutations of the SOV order are possible with different pragmatic 

effects. Tamil has postpositions rather than prepositions. Demonstratives and modifiers 

precede the noun within the noun phrase. Subordinate clauses precede the verb of the matrix 

clause. The Tamil language interface is also implemented in certain coding of the 

develop unity. The main menu, free mode game and its scoring, virtual butterfly

gaming, first person controller and third person controller gaming are developed for both 

Tamil and English language interfaces.  

The words and the image when matched correctly results in correct animal 3D model and 

if the words and images are not matched correctly, then it results in wrong answer 3D model. 

For the correct answer test case, the score is increased by one, and proceeds to 

For the wrong answer test case, the score is decreased by one and goes to p

The experience of Padam Inaithal is shown in figure 2. 

Figure 2.   Correct case “Horse”and Wrong case “Cats” 
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the game is processed based on scores such as AR game, virtual play, 

controller users their 

del in the game to provide immersive AR 

consists of free mode game, settings and exit user 

interfaces. The settings consist of two language interfaces English and Tamil. The Tamil 

fy buttons, textual contents and immersive gaming 

experiences. The words are constructed using online Tamil keyboard and used as a user 

interface in Kids AR Memory Matching game in Tamil. The required Tamil word cards are 

Matching game in Tamil and the image recognition 

feature selection points to extract the unique feature points 

for correct recognition. The interface between Tamil and English is easily switchable using 

language interface were 

final language. The verb comes at the end of the 

verb. However, word order in Tamil is also 

flexible, so that surface permutations of the SOV order are possible with different pragmatic 

effects. Tamil has postpositions rather than prepositions. Demonstratives and modifiers 

recede the verb of the matrix 

clause. The Tamil language interface is also implemented in certain coding of the paper using 

develop unity. The main menu, free mode game and its scoring, virtual butterfly-squash 

d person controller gaming are developed for both 

matched correctly results in correct animal 3D model and 

rong answer 3D model. 

and proceeds to the next levels. 

and goes to preceding levels. 

 



 

The PADAM INAITHAL 

the various analysis parameters like Augmented Reality Immersive, gaming levels, user 

rating, image recognition, user interface

 

Table 1 Comparison of PADAM INAITHAL

 

  In the image recognition technique, there are total 26 cards available and out of the 26 

cards PADAM INAITHAL 

identifies 26 textual image content cards. In the 

levels, 2 are Augmented Reality oriented and in ABC3D mobile game out of 4 levels, 2 are 

Augmented Reality oriented. From the surv

INAITHAL AR game as best, 5 of them rated the game as fair, 3 of them rated it as average 

and 2 of them rated the game as poor. Also, for the ABC3D mobile game 38 of them rated 

PADAM INAITHAL AR game as best, 4 of th

average and 4 of them rated the game as poor. In the 

levels, 4 levels are completed (ARgame, FPC, TPC, Virtual play) and story environment is 

not working perfectly. In the ABC

recognition AR game, Story environment, Virtual play) FPC and TPC is not working 

perfectly. In the context of user interface 

interfaces whereas ABC3D mobile

 

5. CONCLUSION 

Augmented Reality game 

thought of learning of English language, focus

and interactive way. The results indicate that children who used the Augmented Reality game 

had a superior English learning progress than those who only used traditional methods. This 

work indicates that the use of Augmented Reality games has a positive pedagogical impact in 

the learning process concerning young children, more exactly in the progressive domain of 

oral recognition of words and concepts and their corresponding written form. Accordingly, we 

strongly believe that AR will be in a short term, an important tool in the class activities in 

some areas of education. As a future work, the 

images game) can be well extended to the teaching and learning processes with student

other ages and in the teaching of other languages. Since 

 game is compared with ABC3D mobile game, in order to show 

the various analysis parameters like Augmented Reality Immersive, gaming levels, user 

image recognition, user interface and the results are given in table. 1

1 Comparison of PADAM INAITHAL with ABC3D mobile game

In the image recognition technique, there are total 26 cards available and out of the 26 

 game identifies 25 image content cards and ABC3D game 

fies 26 textual image content cards. In the PADAM INAITHAL AR game out of 4 

levels, 2 are Augmented Reality oriented and in ABC3D mobile game out of 4 levels, 2 are 

Augmented Reality oriented. From the survey of 50 people, 40 of them rated 

AR game as best, 5 of them rated the game as fair, 3 of them rated it as average 

and 2 of them rated the game as poor. Also, for the ABC3D mobile game 38 of them rated 

AR game as best, 4 of them rated the game as fair, 2 of them rated it as 

average and 4 of them rated the game as poor. In the PADAM INAITHAL

levels, 4 levels are completed (ARgame, FPC, TPC, Virtual play) and story environment is 

not working perfectly. In the ABC3D game out of 5 levels, 3 levels are completed (Textual 

recognition AR game, Story environment, Virtual play) FPC and TPC is not working 

perfectly. In the context of user interface Padam Inaithal uses both English and Tamil 

interfaces whereas ABC3D mobile game uses only English interface.  

Augmented Reality game PADAM INAITHAL (words matching with images game) 

thought of learning of English language, focused on specific words, in a simple, interesting 

and interactive way. The results indicate that children who used the Augmented Reality game 

had a superior English learning progress than those who only used traditional methods. This 

e of Augmented Reality games has a positive pedagogical impact in 

the learning process concerning young children, more exactly in the progressive domain of 

oral recognition of words and concepts and their corresponding written form. Accordingly, we 

y believe that AR will be in a short term, an important tool in the class activities in 

some areas of education. As a future work, the PADAM INAITHAL (words matching with 

images game) can be well extended to the teaching and learning processes with student

other ages and in the teaching of other languages. Since PADAM INAITHAL
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with ABC3D mobile game, in order to show 

the various analysis parameters like Augmented Reality Immersive, gaming levels, user 

1 

 

with ABC3D mobile game 

In the image recognition technique, there are total 26 cards available and out of the 26 

fies 25 image content cards and ABC3D game 

AR game out of 4 

levels, 2 are Augmented Reality oriented and in ABC3D mobile game out of 4 levels, 2 are 

ey of 50 people, 40 of them rated PADAM 

AR game as best, 5 of them rated the game as fair, 3 of them rated it as average 

and 2 of them rated the game as poor. Also, for the ABC3D mobile game 38 of them rated 

em rated the game as fair, 2 of them rated it as 

PADAM INAITHAL AR game out of 5 

levels, 4 levels are completed (ARgame, FPC, TPC, Virtual play) and story environment is 

3D game out of 5 levels, 3 levels are completed (Textual 

recognition AR game, Story environment, Virtual play) FPC and TPC is not working 

Padam Inaithal uses both English and Tamil 

(words matching with images game) 

fic words, in a simple, interesting 

and interactive way. The results indicate that children who used the Augmented Reality game 

had a superior English learning progress than those who only used traditional methods. This 

e of Augmented Reality games has a positive pedagogical impact in 

the learning process concerning young children, more exactly in the progressive domain of 

oral recognition of words and concepts and their corresponding written form. Accordingly, we 

y believe that AR will be in a short term, an important tool in the class activities in 

(words matching with 

images game) can be well extended to the teaching and learning processes with students of 

PADAM INAITHAL (words 
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matching with images game) runs in a simple and cheap hardware that requires only a PC 

equipped with a webcam, it can be used for teaching aids in most schools. 
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Abstract 

Digitizing texts from Tamil literatures of three different genres have been a 

challenging task, especially in the context of crowd resourcing and distribution. "Project 

Madurai" (http://www.projectmadurai.org/) has been a very successful attempt ever since it 

was implemented about twenty years ago. The crowd resourcing method was exploited in a 

very sophisticated fashion to collect, digitize, proof-read, store and finally distributing to the 

world.  Multiple methods of distribution namely in plain html format, distributable pdf format 

and in multiple encoding formats namely ascii, eight bit and unicode texts.  With the 

experience we gained on crowd resourcing, we would like to layout a novel way of enriching 

the existing texts with extendable infrastructure, especially for its effective use in research and 

learning.  This paper attempts to present a method of human assisted machine learning, 

instead of implementing any algorithm with a full-fledged learning technique.  Our goal will 

be to convert the existing texts into other formats namely JSON, relational database, word net 

and others.  We demonstrate in this paper with suitable interfaces for how human’s effort can 

be included in a supplementary fashion from a crowd resourcing technique, while at the same 

time machine is trained with suitable data to further manipulate toward outputting them in a 

comprehensive form.  We demonstrate in this paper how the url 

http://www.thetamillanguage.com/url_gloss.php?url=  

can be used to feed into any Tamil etext page and get a machine learning algorithm built with 

Crowd-Sourcing technique. 

 

Introduction 

The important tasks we would focus on in this paper are a) conversion of HTML texts 

to a relational database as well as JSON structure, b) identify a plausible and optimum 

structure for the relational database and JSON formats and c) identify the meaningful ways of 

performing the stemming practices using a Crow-Sourcing technique.  While the first two 

tasks do not require as much effort as possible, but the success of the most important last  task 

would fully depend upon the former.   Stemming and tagging Tamil texts have been the most 

significant aspect of digitization and distribution of Tamil texts for the reason that the 

inflected Tamil words of both Sangam, medieval and modern Texts pose a daunting task for 

information storage as well as retrieval.  Many attempts have been made so far to stem and 

tag Tamil texts, including the one as demonstrated in 

http://www.thetamillanguage.com/tamilnlp/tagit.html.  The aim of this paper is mainly to 

extend this automatic method of stemming and tagging process into a more manageable 

method by implementing the crowd resourcing techniques as we demonstrated by the Madurai 

Project earlier.  However, the technique we demonstrate in this paper extends the above 

automatic method and implement a crowd resourcing method by employing suitable 
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interfaces.  Further, this method will be intended to work with texts from Sangam, medieval 

and modern period particularly working with the corpus that is presented in the Madurai 

Project.  In essence, this paper attempts to illustrate as well as demonstrate a machine learning 

technique exclusively exploiting the crowd resourcing process with suitable interfaces for 

human interference.  

 

Project Madurai 

 Project Madurai was started twenty years ago with volunteers across the globe 

performing both collection as well as digitization of Tamil data ranging from old Tamil to 

modern Tamil.  In order to maintain the authenticity, the volunteers were divided into many 

categories including those collect rare materials, xerox them and send to those who are 

assigned the task of typing.  The other category of people are those who can proof read the 

text to make sure the digitized data are error free in all respects.  When the project was 

started, there was no any standardized font, as we have in the form of Unicode.  With the 

meticulous involvement of members of INFITT and the Tamil Nadu government, a standard 

font called TSCII and the volunteers were trained to use this font throughout the process to 

maintain standard.  Later, when Unicode was introduced, we had to convert all of the texts 

entered in TSCII to Unicode compliant format and it was done using many available 

convertors.   

 

Significance of Digitization 

 In general, it is believed that any digitization process is meant for preservation of 

archaic text. In fact, advantages of digitized text should be more than preservation as far of 

any linguistic data is concerned.  Cross-reference, searching, statistical analysis, conducting 

historical research etc., are some of the most significant aspects of digitized data.  These 

scopes can not be accomplished with the digitized linguistic data either in HTML or PDF 

format.  Instead, what requires to be done is making the stored data to be accessible in a 

number of different flexible formats.  Storing them in any relational database, for example, 

would enable anyone to retrieve the data in a multiple number of formats.  This paper intends 

to describe some of the issues involved while converting the existing Tamil literature data that 

is stored widely in the internet, including that of what is made available in Madurai project.  

 

Stemming Old and Medieval Tamil Data and Limitations of Crowd Resourcing: 

 One of the immediate requirements for any Tamil literature data is to perform the 

stemming of inflected forms, as the machine can notbe trained to perform any high level 

processes unless suitable algorithm is written to make available morphological and syntactic 

knowledge of the text.  Stemming Tamil words into their corresponding morphological units, 

in general, is a complex task especially for the reasons of its agglutinative nature.  But, it is 

more complicated in the case of old Tamil data as most of the texts in old Tamil are in poetic 

forms and the words are separated in many odd ways to meet meter and other poem types.   

 

To cite one example, consider the following line from akanāṉūṟu (264): 

 

maḻaiyilvāṉammīṉaṇintaṉṉa 
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This sentence when attempted to segment using the tagger: 

http://www.thetamillanguage.com/tamilnlp/tagit.html(See Renganathan 2016 fore details of 

this tagger) we get the output as below: 

 

[["loc","mazhai","noun"],["nom","vaanam","tr"],["nul","miinaNin"],["nul","tanna"],["nom",".

","period"]] 

 

The first two words are segmented as expected, but the other two words did not get the result 

as desired.  This is for the important reason that these words are segmented differently from 

source words in the poem to maintain meter.  When this sentence is realigned as 

maḻaiyilvāṉammīṉaṇintaṉṉa 

 

We can get the desired output as: 

 

[["loc","mazhai","noun"],["nom","vaanam","tr"],["nom","miin","tr"],["adv","aNi”, 

“anna",”adv_m”],["nom",".","period"]] 

 

Thus, in order to get this desired output, one would need to train the tagger with more rules, 

but accounting for this type of segmented form adhering to meter is almost impossible.  The 

only solution one would expect to have in this kind of situation is that the tagger needs to 

have a human intervention for segmenting words that are parsed for metrical purposes.   In 

order to accomplish this type of tasks, though, one would surely depend on crowd resourcing 

involving people who have sufficient knowledge in old Tamil poems and the segmentation 

techniques.   Limiting people with such knowledge naturally minimizes the power of crowd 

resourcing, as one can not expect to have as many people as one would expect to have such 

specialized knowledge.   

 

Javascript Object Notation (JSON) Structure of Medieval and Old Tamil Data: 

 

 The important limitation of the Sangam and Medieval Tamil texts , as we have now in 

http://www.projectmadurai.org/, is that they are all in HTML and PDF formats, which don’t 

have the convenience of searching and researching across different genres of literature.  As 

for using Tamil literature texts for references in the context of writing research articles and 

books, one would surely need all the texts searchable by many factors including author, poem 

number, line number, chapters, composition, commentaries and so on.  In order to 

accommodate all of these information as well as exploring Tamil words for their historical 

changes as well as development of meaning across the genres, what is supposed to be a 

meaningful attempt is to identify a plausible and resourceful structure of Tamil literature 

records and use them to build a very comprehensive database, either in JSON format or in any 

other relational database format.  Unfortunately, no such attempts have been made so far, 

despite many efforts to digitize and preserve Tamil literature from ancient times.  Often times, 

these digitization efforts are of the nature of reinventing the wheels with multiple efforts 

digitizing and typing the same text by many people.    
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 In this section, we propose an ideal format of Tamil literature data in JSON format and 

how this can be advantageous over storing text in a rather linier format.  JSON format has 

been one of the very popular data structures that is used by many programming languages 

including Javascript, PHP, JAVA, Python and so on for the main reason that it can be stored 

in text format and itdoes not require any relational databases such as MySQL, SQL server, 

Oracle and so on.  Further, it is easily exportable to other database formats without too much 

programming efforts.  What is important is to identify the “key” vs. “value” relationships to 

account for the data.  For example, consider the following poem from Tirumantiram and how 

it can be presented in a JSON string.  

 

 Text: 
கட89�6றா6கமல%மலரா� 
கட89�6றா6கட+வ<ண%எ%மாய6 
கட89�6றா6அவ("0அ2>ற%ஈச6 

கட89�6றா6எ@0%க<��6றாேன. (�Bம8�ர% 14). 

 

JSON: 

 

[{ 

 “Number”: "14", 

 "poem_source”: [ 

  "கட89�6றா6கமல%மலரா� 1”, 

  "கட89�6றா6கட+வ<ண%எ%மாய6 2”, 

  "கட89�6றா6அவ("0அ2>ற%ஈச6 3”, 

  "கட89�6றா6எ@0%க<��6றாேன. 4” 

 ], 

      “poem_translit_s”: [ 

  "kaṭantuniṉṟāṉkamalammalarāti 1”, 

  "kaṭantuniṉṟāṉkaṭalvaṇṇamemmāyaṉ 2”, 

  "kaṭantuniṉṟāṉavarkkuappuṟamīcaṉ 3”, 

  "kaṭantuniṉṟāṉeṅkumkaṇṭuniṉṟāṉē. 4" 

 

]        “poem_parsed”: [ 

  “கட89�6றா6கமல%மல(ஆ� 1”, 

  “கட89�6றா6கட+வ<ண%எ%மாய6 2”, 

  “கட89�6றா6அவ("0அ2>ற%ஈச6 3”, 

  “கட89�6றா6எ@0%க<��6றாேன. 4” 

 ], 

 “poem_translit_p”: [ 

  "kaṭantuniṉṟāṉkamalam malar āti 1”, 

  "kaṭantuniṉṟāṉkaṭalvaṇṇamemmāyaṉ 2”, 

  "kaṭantuniṉṟāṉavarkkuappuṟamīcaṉ 3”, 

  "kaṭantuniṉṟāṉeṅkumkaṇṭuniṉṟāṉē. 4" 
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        ] 

 “poem_translation”:[ 

  “Excelled Him, Lotus, Flowers and all 1”, 

  “Excelled Him, Color of the Ocean, our mystery man 2”, 

  “Excelled Him, Surpassing Him is God 3”, 

  “Excelled Him, Every whereVisible, He is 4” 

              ] 

} 

] 

 

The keys used here include “Number”, “poem_source”, “poem_translit_s”, “poem_parsed”, 

“poem_translit_p” and “poem_translation”.  What is significant to note here is that this type 

of detailed structure as stored in JSON format can easily be used for a number of different 

purposes such as glossing, historical research, translations, advanced search, filtering and so 

on, which is not possible in the available HTML and PDF formats. However, converting all of 

the available e-texts, as given in Madurai Project as well as in other electronic resources of 

Tamil is humanly impossible for many reasons including the available quantity, expert 

knowledge to parse text, making a viable interface to input this type of specialized data and so 

on so forth.  Unless one sets up a robust online interface that can allow experts to manually 

input all of thesedata structures through crowd-sourcing, this task can never be envisioned by 

any other means.  As illustrated by Vamshi et al. (2017) one needs to implement what they 

call “Active Crowd Translation” method, according to which the Crowd Sourcing attempts 

along with the machine learning algorithm need to be integrated constantly.  So, as and when 

any new linguistic structure is presented through Crowd sourcing, the machine learning 

algorithm should immediately use the new knowledge with the already available knowledge 

base in order to make it independent further.  Along these lines,  one can speed up the process 

of Crowd Sourcing by integrating the already developed taggers as shown in 

http://www.thetamillanguage.com/tamilnlp/tagit.html.This will minimize the amount of 

human intervention during this process.  

 

Once this type of robust database of Tamil literature texts from Sangam to Modern Tamil is 

built, any available programming resources can be used to manipulate them any way one 

would want.  One of such attempts was made to convert some of the Madurai Project texts 

into JSON text, and used for quick search using the VUE.JS technology,  as can be viewed at: 

http://sangam.tamilnlp.com/mp/. With this type of electronic text, data mining is thoroughly 

possible (See Eickhoff 2011 for advantages of Crowd Sourcing and data mining.) 

 

Crowd Sourcing Technique for Stemming Words from Tamil Poems: 

 

 As indicated in the above JSON structure for Tamil poems, all but the key 

“poem_parsed” requires human knowledge as well as a Crowd Sourcing technique to 

successfully exploit all of the Madurai project files to build very meaningful and novel 

resources.  In order to use all of the Madurai Project files, we have implemented a webpage 

written in PHP, JQuery and Javascript as can be seen at:   
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http://www.thetamillanguage.com/url_gloss.php?url=.  This script can be fed into any of the 

Madurai Project files as given below.  

 

http://www.thetamillanguage.com/url_gloss.php?url= 

http://www.projectmadurai.org/pm_etexts/utf8/pmuni0010_02.html 

 

This allows users to read the text with suitable gloss from lexicon.  As one can see, not all of 

the words can be glossed for the reason that many words like உ'"கா"கா+are inflected and 

unless the head word  உ'	is stored in the database, or a tagger is built to identify the head 

word.  By crowd sourcing, it is possible to segment this type of inflected words and save them 

as separate record in JSON format. 

 

 '[{"word":"உ'"கா"கா+","annotation":"உ'	"}]' 

 

This system, thus, is capable of building its knowledge base through Crowd Sourcing on an 

ongoing basis.  The more number of people get involved in this process, the more efficient 

and powerful the electronic texts will be.  The contributions of users by this stemming process 

is stored in a MySQL database, so the glossing software can consult this it dynamically. 

 

 

Conclusion: 

 It is attempted in this paperhow some of the uses of digitized Tamil texts from Sangam 

to Modern period can be optimized with both the process of Crowd Sourcing as well as by 

employing the already built machine learning algorithm through the morphological taggers 

and glossing.  It is shown how the data prepared in JSON structure along with the Vue.JS 

technology allows one to build client side search engines, data mining as well as filtering of 

texts without having to rely on any relational databases from the server side.  What is 

significant is to develop suitable web based user-friendly Crowd Source interfaces so the 

unsegmented and inflected Tamil texts of three genres can be parsed and stored as part of the 

JSON data, so  meaningful linguistic applications can be built without much complexities.  

With the system as illustrated in this paper, it is possible to make use of the electronic texts as 

stored in Madurai Project Website and other sites in a more efficient manner possible.  
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A Newly Digitalized Archive of Tamil Texts, Video, Audio and other Graphic Materials 

 

Brenda Beck,  

Department of Anthropology, University of Toronto 

___________________________________________________________________________  

 

 

This paper is about my own personally collected and digitalized Tamil archive, something I 

have just recently finishing compiling and indexing.  My intent is to share it with students and 

scholars interested in learning more about Tamil traditional life, as it was experienced, in the 

villages of Kongunadu not so long ago.  For nearly two years, between December 1st, 1964 

and August of 1966, I lived in a village named Olappalayam, located about 6 miles East of the 

town of Kangayam in Tamilnadu.  At the time I was enrolled in doctoral studies at the 

Institute of Social Anthropology, Oxford University, UK. This stay in Tamilnadu was my 

personally chosen “fieldwork” project. My goal was to learn Tamil from local speakers and to 

immerse myself in local culture in an attempt to document and develop a understanding of 

local history and its many related social traditions.  I have returned to this same village 

numerous times since then and, unwittingly, witnessed a stunning degree of transformation in 

the area over a period of just 52 years.   

 

I choose Olappalayam for its centrality in what was then a tradition-focused and relatively 

unstudied area of Tamilnadu. Although Olappalayam has always been located close to a main 

“trunk” road it was still a quiet and culturally conventional place when I first lived there. The 

area has blossomed in terms of industrial investment and is now a booming community 

housing many immigrant workers who have come from other parts of India in search of work. 

A number of large employers have built factories and warehouses in the neighborhood. The 

main road has been vastly widened, the lovely shade trees on that road all cut down and the 

noise of bus and lorry traffic has replaced the gentle sound of the many squeaking bullock 

carts that the author remembers. Rents are high, water is scarce and locals have many 

complaints about how life has changed. What my research archive has “captured” is how life 

once was in this area, documented by many photographs, maps, charts and copious field 

notes. But more than documenting the look of the place and its geographic layout, my 

research attempted to capture the culture and social traditions common to this area.   

 

The Kongu region encompasses a large, quite dry, upland plain that is surrounded by high 

hills.  This area never suffered domination for long by any of the three great Southern 

kingdoms, each of which was dependent for its strong economy on a vibrant costal trade (the 

Chola, Chera and Pandiya empires). The Kongu area has always been distinctively different.  

As recently as the 11th and 12th centuries it was heavily forested and know for its skilled and 

resilient tribal residents, many of whom are mentioned in the famous Sangam texts.  Kongu 

was a resource-rich inland plan where artisans flourished along with traders. It was watered 

by the great Kaveri River and cris-crossed by many overland trade routes that linked the area 

to distant places via a vast trade network. The people of this region were then, and still are, 

fiercely proud of their distinctive heritage, their relative independence and their resourceful 
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attitudes.  They are a population that has been steeled by the challenges of living far from the 

central urban nodes and “cultured” courts of the grand rulers of peninsular life. Although 

there are Brahmins in the area, of course, the powerful families in this area are all peasant 

landowners by background. The culture of the area is characterized by a distinctly “non-

Brahman” set of social values. 

 

Looking back on my work of over fifty years in this region, I wanted to compile an archive of 

research materials that could be used by students to learn about a number of key Tamil 

cultural themes. One of the sub-project for this has been to collect together all of my audio 

tape recordings. This is a unique body of cultural memories captured in story form as shared 

with me by local villagers. By introducing me to their oral traditions they helped me improve 

my Tamil language skills and also gave  me many new ways to build my understanding of 

their lives and to build by knowledge of their  rich, subtle and textured heritage.  I was also 

fortunate in finding a very kind female cook and companion. After some time her son joined 

us and became my dedicated research assistant. It was this man, K. Sundaram of Olappalayam 

(OKS) who faithfully collected so many tape recordings of local stoeies and legends for me, 

and then doggedly and patiently transcribe them all! His work now constitutes the largest part 

of the archive I have built. Sundaram was also a great help with my local census work, 

including household counts, family genealogies, and field ownership surveys. He also helped 

me to build charts of food exchange customs involving various castes and much more. 

Compiling this archive would not have been possible without his help. 

 

The chart below outlines the bare bones of the B. Beck digital archival collection I describe 

here:   

          

       INDEX OF THE BECK ARCHIVE               

 (Much more extensive indexes describing this  

archive are available to those who are interested)          Total scanned pages  

                                                                                              (legal size) 

                               TOPIC  

 Researcher's field notes (typed) 1964-66 - in    

order of date + card index +1964-66 diary-

typed (from handwritten original) 

                                             

822 

 Olappalayam and neighborhood 1965 Census 

+field ownership records  993 

 Local Caste Stories, Caste interaction charts 104 

 Coimbatore City 1966 house-to-house caste 

survey by Malaria workers   91 

 Regional Kongu structures – including the. four 

titled families of the Kongu area  33 

MacKenzie Manuscripts accessed in Madras 129 

Family lineage Histories- including temple rights 301 

Annanmar-Ponnivala Story texts         6,006 

 Major stories-legends (except Annanmar         6,643 
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Ponnivala story) 

Shorter Stories 552 

   Myths and stories about various gods, lesser 

divine beings and temple origins 517 

Kavadi songs plus lullaby and kummi songs 62 

Temple Maps 172 

 Temple rituals -plus  inscriptions and related  

stories 166 

Transcripts of human possession events by  gods 

and/or by evil spirits         1,053 

 

Wedding, funeral and coming of age rituals -    

detailed descriptions 

 

 

734 

 Proverbs and riddles  22 

 Research Assistant Answers to Questions       

from Brenda's letters 523 

   Oxford B.Litt. Thesis 206 

   Oxford D.Phil. Thesis 522 

   Color Slide Index (pages in loose leaf notebook) 187 

   Black and White Photo index - typed pages    5 

   Audio Tapes Index - typed pages    8 

 Also stored in Olappalayam: list of duplicate tape 

transcripts    1 

Total pages scanned 19,852 

                                               PLUS 

Color slides (all scanned as .jpg images)         3,256 

 Black and White Photos (scan of negatives + 

contact prints) as .jpg files         1,429 

   Original 5" audio tapes - (now all are accessible 

in  a digital .wav format)  34 

 

   *Note: The archive is still expanding and the totals reported here are expected to increase 

slightly in 

     the coming months. 

 

In addition to the archival materials discussed above there are a number of related interpretive 

materials which I am still using frequently, but which I intend to contribute to this core of 

research materials in due time.  These include: 

1.  A 13 hour animated video series telling the Annanmar (Ponnivala) story. This large 

animation project was directed by an authentic Tamil folk artist, Ravichandran 

Arumugam. Th complete video series is available with two separate narrated sound 

tracks, one in English and the other in Tamil. It can be used in multiple new ways, 

for language teaching and more. 
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2.  An ipad version of the same Annanmar story, intended for use in teaching reading 

(in Tamil or English). The ipad version (first half of the story only) reads the legend 

aloud in either language while presenting illustrations and also highlighting each 

spoken word in written form, as it is pronounced. The ipad version also includes 

some short video excerpts that relate to particular episodes. There are many 

technical development possibilities here, including converting this program for 

android use, programming a similar presentation based on the second half of the 

same story, narrating it in other Indian languages, and more. 

3.  A digital game developed as an educational tool for kids. The game is based on the 

traditional and very ancient Indian “Parcheesi” or taiyam contest.  

4.  A 2-part set of graphic novels, about 800 full-color graphic pages, telling the same 

Annanmar story in printed form. Both a Tamil and an English version have been 

produced and broadcast both in Canada and in Tamilnadu. Both graphic novel sets 

are available as digital files as well. 

 

There are many ways for this archive to be used. Here are some of the thoughts I have. Others 

will very likely think of more: 

 

 

RESEARCH SUGGESTIONS – by Data Set 

 

Olappalayam and neighborhood 1965 Census +field ownership records 

         There is a striking opportunity here to document how fast change can occur and what 

specific directions and subtle contours have been involved. Follow-up field work with fresh 

mapping and interviewing would be required. 

 

Local Caste Stories, Caste interaction charts 

         Detailed caste interaction customs and contrasting left and right-hand caste value 

systems constituted a major part of my original research focus. A follow-up investigation 

exploring how these attitudes (especially interaction customs) have both persisted and 

changed, in the face of monumental changes would be of great interest to a variety of 

scholars.   

 

A Coimbatore City 1966 house-to-house caste survey done by Malaria workers 

         This is a truly unique data set on Coimbatore City, probably not equaled for its detail by 

records from any other city in India. This information was obtained courtesy of Malaria 

workers who repeatedly went door-to-door, in Coimbatore, in 1966 asking about fevers.  In 

this context, a setting where they knew most of the families they spoke to, I asked the team to 

record the caste of the families they visited. This was not as sensitive a topic then as it is now.  

The results are a map-able data set of household-by-household caste identities, street by street, 

for the entire city. Although directly parallel information would not likely be collectable 

today, modern sampling techniques might produce a very interesting general picture of how 

caste distribution patterns have changed in fifty years, particularly striking might be how 

some neighbourhoods have changed more than others.   
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 Regional Kongu structures – including the four titled families of the Kongu area 

         Kongunadu was a conceptually structured region that had a formal architecture of sub-

nadus, titled families, specially identified temples and much more.  The area provides a very 

interesting example of traditional Tamil thinking about the interweaving of sacred and 

profane spaces. My (unpublished) D.Phil. thesis also provides a lot of information on this 

topic. Developing a comparison between these patterns and the traditional conceptual 

structure of other parts of India would be informative. A recent Ph.D. thesis submitted to 

Pondichery University has focused on the history of Kongu’s four titled families specifically 

and could usefully supplement what is to be found in this archive. 

 

MacKenzie Manuscripts accessed in Madras (now Chennai) 

         These are notes on much older manuscripts housed in Chennai that contain details 

related to an impressive heritage of ordering themes that together describe Kongu as a unique 

social “space.” These notes need to be further catalogued, after which they could be used to 

provide additional information that could help develop a deeper and wider study how local 

Tamil cultural identities have become interwoven with place, as well as how they have 

changed over time. 

 

Family lineage Histories- including temple rights 

          This is a very large collection of personal interviews that I and my research assistant 

conducted with a wide range of family elders.  It would be very interesting to track down 

some of these families today and explore how their sense of identity links to the traditions 

described fifty years ago by their relatives, as well as exploring how those same family and 

lineage identities have evolved in the modern context. 

 

Annanmar-Ponnivala Story texts 

         This particular part of the collection is extensive and represents the core of much of my 

work over the years, especially my attempts to share this particular  story widely through 

animation, graphic novels, large vinyl murals and more.  This is a cultural gem of the first 

order that is not widely known or appreciated.  There are several versions represented in this 

archive, both multiple tellings by the same bard and variants preserved and promoted by 

various practicing-bard who hail from different “lineages.” There is a great deal of interesting 

further research to be pulled from this collection of texts that will help us to better understand 

how oral traditions evolve over time in relation to place and also get “adjusted” for 

presentation to a variety of audiences. Tamils have yet to develop pride in this very special 

part of their rich story heritage. It is my hope that getting to know this great story in depth will 

provide the essential starting point for a much-needed oral culture discovery process. 

 

Major stories-legends (except Annanmar Ponnivala story) 

         The archive also contains a number of other important transcripts of locally performed, 

lengthy story narratives.  Some of these are variants of pan-Indian legends (like the story of 

Sita’s wedding).  Others are extremely interesting variants of famous Tamil legends like 

Kovalan’s story. And still others are unique to this region, as far as I know. One can also 
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uncover a variety of intriguing crossovers with European tales of various kinds.  This is a 

hugely interesting area for further research and study.  

 

Shorter Stories, Riddles, Songs, Lullabies etc. 

         There is much more in this archive than I have the space to describe here. For example, 

the collection includes an extensive collection of over 100 maps of temple layouts, lengthy 

descriptions of life-cycle rituals, and transcriptions of a number of “possession” events where 

either a god, a goddess, or some evil spirit speaks through an individual for a period of time.  

All these topics are worthy of further study.  In the case of wedding ceremonies, which are 

described in great detail for a number of communities, an interesting comparison could be 

made with the data compilation provided in my B.Litt. thesis (also in the archive) where I 

look at ritual patterning by caste groupings using Edgar Thurston’s wedding descriptions 

provided in his much earlier and very famous publication: The Castes and Tribes of South 

India.  

 

Color Slides   

            The collection includes over 3,250 digitized colored slides.  Many of these capture 

scenes in the life of Kongu residents that convey the feeling and the cultural texture of the 

region in the mid-sixties.  Selections drawn from this archive can be used to illustrate various 

research works, but could also become an exhibition that would stand on its own as an 

expression of “life and times” of people in this area during that mid-century “era.” 

 

Black and White Photos   

           The scanned black and white photos contained in the archive are less numerous and 

more personal.  Many were taken and then given to local families as a “thank you” for their 

research help.  It would be of real interest to local people living in the area today if someone 

were to take these photographs back to this locale and find some of the families that were 

earlier documented.  It would be a very nice way to do a follow-up study of some of the 

family groups covered in my original research.  The archive’s many family genealogies and 

lineage stories could also be shared in this way. 

 

Audio Tapes  

         The huge collection of audio tapes digitalized for this archive will be of interest to Tamil 

linguists studying the Kongu Tamil dialect.  Furthermore, there is the possibility of sharing 

many of the stories and legends housed here by broadcasting selected recordings, perhaps via 

the radio or sharing them on the internet. 

 

B. Beck’s Oxford B.Litt. and D. Phil. theses 

         Both these works have considerable research value of their own. They each contain a lot 

of unpublished data (never published in the case of my D.Phil. manuscript) that is organized 

and discussed at length.  Because these two works are very difficult to find on line I have 

included a digitized copy of both as a possibly useful supplement to this broader archival 

collection. 
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IN SUM:  

It is my hope that this freshly compiled collection of research data (roughly 100 gigabytes in 

size) will serve multiple scholarly interests, helping scholars to better understand how the 

people of Tamilnadu are evolving with the times. The fact that this is a digital archive will 

make this body of 50-year-old information about the Kongu area easily accessible to Tamil 

researchers around the world. For me it is a dream-come-true, something I never imagined 

would be possible when I first collected all this material during my own primary field work 

completed than fifty years ago. I am thrilled to now be able to “give back” much of what was 

so generously shared with me by local villagers at that time.  I request that this material be 

respectfully used to further our understanding of the strength and the beauty of this one small 

part of a much wider, fuller and deeper corpus of the Tamil-speaking peoples’ heritage 

culture.  WHERE THIS UNIQUE DIGITAL ARCHIVE WILL FIND A HOME has not yet 

been determined. 
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Abstract 

We live in an age of information overload as stated by futurist Toffler A. (1970). Enormous 

amounts of literature and resources are being digitally produced every day in every language. 

It is therefore imperative to use the right approach to seamlessly archive these digital 

resources lest they may be lost or misrepresented in the long run. The technology of semantic 

Web project has facilitated the hope that this could be achieved by transferring all printed, 

filmed data into the digital realm for public access along with the newly-produced digital 

resources. This paper aims to explore the role of technological developments in this 

preservation process. The uses and challenges of digital archiving have been taken up for 

investigation along with the discussions on the current efforts undertaken in the field. The 

digital archiving of a classical language such as Tamil has been taken up as an exemplar. This 

paper constructs a view on how these steps can be taken forward in the preservation of a 

classical language for the precise and purposeful use of future generations, mainly through the 

recommendation of a three-part process. 

 

What is Digital Archiving? 

According to Hodge (2000), Digital Archiving can be defined as long-term storage, 

preservation and access to information that is ‘born digital’ or for which the digital version is 

considered to be the primary archive. 

On the other hand, Digital library is one that contains a collection of original, digitised 

resources that can be searched. The primary focus here is uniqueness. 

As can be comprehended Digital archiving is not a conflicting concept to digital libraries but 

can be seen as a more sophisticated advancement within that. However unlike digital libraries, 

digital archives are not necessarily unique or part of a collection. 

 

Why is it important? 

The dangers of erosion and infestation inflicted by insects to ancient texts and traditional 

inscriptions that were maintained in proprietary & historic formats such as palm-leaves led to 

the dawn of the print age. We are undergoing a similar turn in history at this point in time. An 

ocean of short-term information are being produced today digitally such as museum records, 

literary creations, research articles, records of socio-cultural developments, government 

orders, blogs, social networking feeds, news items, web articles & other e-resources. However 

due to the very nature of such resources, factors such as accountability, ownership and aptness 

of the maintenance methods used, can be questioned. Digital material is risky and vulnerable 

to loss. Hence there is a need to preserve them in a systematic basis which is the primary use 
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of digital archiving. 

In addition, as we know concepts like blended learning have come to the fore today, in an 

attempt to help e-learning realise its true potential. 

“A high-quality education system is one that achieves quality and equity” (Woods A., 

Comber B., Iyer R., 2015) 

Digital Archiving can be useful not just for reference and research but in learning and 

education as well, in providing equal, quality learning opportunities to all. 

 

The challenges of Digital Archiving 

Whilst the uses are evident, a number of acknowledged challenges can also be found which 

can’t be overlooked. In order to achieve optimum benefits in the process of preservation these 

challenges of digital archiving as articulated below should be evaluated and duly dealt with. 

• How to standardise metadata used for Digital archiving? 

• How to handle Copyrights issues on articles that have featured in multiple locations? 

• How to categorise the searching mechanism for articles, authors and publications? 

• How can we methodically address the incognizance of digital archiving in people who 

produce digital resources? 

 

Why is it required for a classical language such as Tamil? 

According to linguistic scholars like George L. Hart (2000), a classical language can be 

termed as one that is ancient with a copious body of literature and is an independent tradition 

which has come to being mostly on its own. This means most of the root words of the 

language can be found in the very same language. A few other scholars believe that it should 

also be a living language in addition to the above. Tamil fully qualifies as a classical language 

in all these counts. 

Asko Parpola, who is a Professor emeritus of Indology at the University of Helsinki, Finland, 

has carried out a rigorous research on the script used in Indus Valley Civilisation which is 

said to have matured some 3000 years BC. He has concluded in his book ‘Deciphering the 

Indus script’ (1994) that the Indus script belonged to ancient Tamil or proto-Dravidian. The 

ancient literature in Tamil has been widely translated and acclaimed across the world 

(Zvelebil K., 1973). 

A long surviving language can provide bounteous amounts of details on history, politics, arts, 

culture, advancements made by human civilisations, socio-cultural dynamics and so on. In 

many cases these can serve as tertiary, secondary or even primary sources of information for 

research. Hence it can be useful in comprehending living patterns and genealogy of entire 

nations at various points in time. It is important, therefore, not only to preserve the long-

standing body of literature but also to preserve the newer set of digital literature that is being 

produced currently as offshoots emerging from their ancient counterparts or independent of 

them. 

On the other hand there are numerous challenges that arise from the digitization of a language 

that dates back to thousands of years. The lack of a standard platform, loss of linking data, 

influences of marginal groups, and authenticity of information and so on can be named as 

examples. So such digitization measures should bring together state-of-the- art technology 

and scholarly linguistic expertise under the umbrella of a singular archiving infrastructure. 
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What resources can be used to achieve this? 

It is very important to connect datasets across the semantic web so that future users can access 

data relevant to a subject. By connecting to global datasets and constantly upgrading them, we 

could ensure the concerted and continued preservation of the classical language. Therefore 

employing effective and highly customisable search mechanism as driven by technologies 

such as web3.0 are paramount. 

The use of technologies such as SSI involving digital conversion where required, accessing 

digitally stored data and use concepts such as Deep Learning can be helpful here. 

An archiving mechanism sponsored by an international federation such as Google, UNESCO 

can help here. They have indeed initiated some successful projects. Also such archiving 

should be added on to semantic web projects such as LOD Cloud (Insight, University of 

Manheim, 2017) which can connect to the global databases. This way the digital archiving 

process can be made seamlessly scalable and durable[1]. 

[1] The Digital Library Federation has made publications on the interesting developments 

happening in this field (Heterick B., 2002) 

 

When it comes to preserving a classical language such as Tamil there have been some on- 

going but disintegrated attempts in archiving digital resources. Whilst many initiatives in 

creating Digital libraries can be found such as www.chennailibrary.com , 

www.tamilheritage.com, Madurai Project, they can be further enhanced in forms of clearly 

earmarked digital archives considering the humongous volumes of modern literature that are 

being produced currently, solely in electronic formats in websites, blogs and so on. 

However these can be different to the classification made by Hodge discussed above. These 

archives aim to preserve existing and ancient publications that are scattered across various 

libraries in Tamilnadu by firstly capturing them as microfilms and later digitizing the reels. 

Examples include Roja Muthiah Research Library (RMRL) project on digitizing early 

publications on the history of Tamilnadu, Professor Anne Gilliland, University of California 

EAP 191 project on archiving publications of French India between 1800 and 1923 and so on 

(British Library Endangered Archives, No date). 

 

How can it be taken forward? 

The challenges of digital archiving as identified above can be effectively handled in the 

following ways 

• Appropriate handling of Metadata is key 

• Creating awareness on digital archiving 

• Creating and managing international projects on digital archiving in order to preserve Tamil. 

In addition to the above the use of suitable technologies, disaster recovery plans and data 

migration mechanisms should all be planned, executed and periodically managed under an 

overarching mechanism which can be termed as ‘Digital Archiving Infrastructure for Tamil’ 

[DAIT] or Digital Archiving Tamil Environment [DATE] 

 

Recommendations 

The challenges in the utilisation of digital archiving were discussed above and so were the 
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challenges that are associated with the preservation of a classical language. Both of these 

pools of challenges should be effectively handled. This can be done by the inception of an 

overarching standard that encompasses digital archiving as an integral part of it. This research 

recommends the use of a three-part process to achieve this silky balance in achieving a 

solution to the problem 

 

The three parts are ‘Digital Publishing – Digital Archiving – Digital searching’. 

Digital publishing involves publishing and bringing all that have been published in a 

searchable library format. We already have some initiatives in Tamil Digital libraries as 

mentioned above [2]. All new publications should be made digitally available and connected 

to the Digital Archiving Infrastructure 

[2] Digital libraries frequently use the protocol Open Archives Initiative Protocol for 

Metadata Harvesting. 

Digital Archiving can involve all of what has been discussed above 

Digital searching tries to create a connection between global databases, digital libraries and 

archives3 so as to facilitate deep and advanced searching which are customised. This can be 

presented in form of Digital Libraries which are all connected to the Infrastructure that has 

been recommended 

In order to fully realise the potential of the three-part process mentioned above in practical 

terms, the following recommendations have been made; 

• To identify a Project Owner – National governments can take ownership of the project and 

execute it through a university for enduring scholarly sustenance. For instance Tamilnadu 

government can embark on this initiative and function as the Project Owner. Instead of 

reinventing the wheel this project can utilise and integrate existing resources discussed above 

and expand on them 

• To create a viable plan on Content Ownership – All copyrights and publication rights 

inclusive of display & search should be obtained with appropriate license agreements in place 

and a ‘light archive4’ access provided to users 

• To Create a Digital Archiving Infrastructure [DAIT] – Digital archiving that is disintegrated 

will not offer the real benefit that has been envisioned here. Given that the resources on Tamil 

range from a variety of sources, it is vital to create an infrastructure that includes data 

migration, digital library, searching, backup & disaster recovery and connection to global 

datasets 

• To use appropriate Data management technologies (such as cloud storage) – The use of 

state-of-the-art technologies is key in tackling all the technological challenges identified 

above and to achieve success 

5 

• To Work out the Economics – Terabytes of storage are available for very affordable prices 

these days. For example both Google and Dropbox offer cloud storage for rates as cheap as 

$10 per terabyte. So project cost should be suitably worked out for the creation and 

maintenance of DAIT 
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Conclusion 

As explicated above from many angles it can be concluded that the systematic use of digital 

archiving created and managed in form of a suitable project as recommended in this paper, 

aptly aided by suitable technologies & architecture, is indeed a key Concepts like data 

chaining and data channelling can be effectively used here [3]. 

Archive that is always available for a large community of users ( [4] Heterick B., 2002)  

Key references on technologies have been discussed by many [5]. Some important references 

have been given included in the Bibliography for further reading 

requirement in the preservation of the classical Tamil language for the benefit of future 

generations.  This research can be further taken forward by investigating the use of newer 

technological advancement in the field as they come by.  It is also crucial to maintain a 

constant vigil on the continued upkeep of a singular, universal voice for Tamil Digital 

Archiving so as to retain the integration process intact. 
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Abstract 

This talk presents a novel method P2K (Pattern-to-Knowledge) with surprising findings that 

deep knowledge could be discovered from mixed-mode relational, biological and temporal 

sequence data without reliance on explicit prior knowledge. By deep knowledge, we mean the 

hidden and entangled associations, governed by different underlying factors, that could not be 

revealed with traditional methods but could be unveiled in different transformed disentangled 

statistical spaces by P2K. From relational mixed-mode datasets, biological and temporal 

sequences, it is able to discover the "what" and "where" of crucial associations, units, 

elements or mechanisms related explicitly to the source environments. The knowledge 

discovered is able to enhance predictive analysis and pattern clustering and reveal subtle 

associations and subgroup characteristics. Its outcomes could be validated via domain experts 

and knowledgebase (including data banks and literature) in Intra-Internet or through new 

tests/experiments. It enhances the experts' insights and efficiency by shortening the search 

process and improving predictive analysis. P2K has been applied to temporal sequence 

patterns with varying magnitude and time delays to discover a wide range of local relations 

alongacross mixed-mode time series without relying explicitly on prior models. Incorporated 

in P2K is a new method for predicting rare events in imbalanced data that has great potential 

for abnormal financial trend forecast and fault detection. P2K will open an avenue to discover 

deep knowledge for biology, drug discovery and medical research as well as engineering and 

business practice. It meets a new challenge in the era of big data. 
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serving as the chief scientist of Knowledge Fund Limited.  

 



 

Tamil Intern

 

 

Media Sponsor:   

ISS

 

net Conference 2017  Co-Spo

 

 
 

 

 
 

 

 

216 

SN 2313 -4887 

onsors 

 

 


