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Abstract - Natural Language Processing (NLP) emerging as a 

modern branch of science, has been supported by the state-of-

the-art techniques like cloud computing, parallel distributed 

processing, data mining and artificial neural networks. This 

paper mainly focuses on the crucial contribution of Adaptive 

Resonance Theory (ART) algorithm in the process of machine 

translation followed by machine learning. The corpus of 

vocabulary and the inference engine with the implementation 

of ART algorithm improves the learning ratio, resulting in the 

reduction of errors in the subsequent machine translation (MT) 

exercises. ART algorithm is a self-organizing network, which 

uses the apriori knowledge for the machine learning. The 

corpus of Word Web is being enriched by the cumulative 

process of addition of new vocabulary list using the 

neighborhood knowledge and calculation of Minimum Edit 

Distance. The resonance process of the algorithm adds self-

organizing nature of the machine learning. 

 

Keywords - Adaptive Resonance Theory, Neighborhood 

knowledge,  Minimum Edit Distance, Machine Translation. 

Keywords—component; formatting; style; styling; insert (key 

words) 

I.  INTRODUCTION  

 

Machine Translation is the fundamental step in the process of 

Natural Language Processing. The word pool or content in the 

source language is being translated into the target language 

following the rules of semantics and syntax. The output 

generated in any machine translation venture requires a good 

deal of normalization and cleansing techniques. Adaptive 

Resonance Theory (ART)  is being employed for the 

enhancement  of the active translation process,  followed by 

the post-editing process.  

 

II. RELATED WORK 

 

CMD Cloud utilizes the cloud computing for effective retrieval 

from a metadata structure.[5]. The Alveo Virtual Laboratory is 

a  web-based collection of  API and provides access to data and 

tools to the authenticated users of NLP facilitates  collaborative  

e-Research [6].  sloWCrowd is a available as open source, 

which accepts contributions from the expert users to evaluate 

and approve the validity of the repository on one hand, and 

evaluates the contributor’s credibility on the other hand by 

using the repository. [7]. REFRACTIVE is another open 

source tool which is used to extract knowledge from the text by 

the analysis of syntax and semantics of the given text.[8]. 

These contributions from different researchers adds light into 

the  Natural Language Processing  practices. 

III. NEURAL NETWORK ALGORITHMS  

 

The neural network algorithms are applied in the field of NLP 

for reducing error percentage. Some of them are listed below. 

RAAM Recursive Auto Associative Algorithm uses the back 

propagation techniques to achieve   improved learning in  a 

connectionist architecture [1]. Parts–of-Speech tags, context 

tagswhich paves way to supervised learning methodology in an 

unified architecture [3]. NLP  (almost) from scratch. This 

school of thought ignores apriori knowledge whatsoever, and 

approaches the problem with a standard classification 

algorithm like Support Vector Machine (SVM) [2]. Parallel 

Distributed Processing (PDP) modules using back propagation 

algorithm which produces an improved  higher level behavior 

of the machine learning process [4].  

 

IV. ADAPTIVE RESONANCE THEORY (ART) 

 

This is a self-organization neural network model. The neurons 

are clubbed to form grousters, which are classified into 

different classes. 

The connectionist architecture has the following units. 

 Input Unit 

 Cluster Unit 

 Comparison Unit 

 Reset Mechanism 

 Interface between Input and Cluster 

 

V. WORKING PRINCIPLE 

 

A. Basic Connectionist Architecture 

Input Processing Unit (F1) has two levels namely F1(a), which 

is receiving the input, and F1(b)  acts as the interface and 

selects the set of neurons or cluster or group with the largest 

net input.  

 

B. Competitive learning 

Input layer accepts the input data and  the competitive learning 

takes place in the cluster unit. F2 layer referred to as Cluster 

Unit makes the cluster with  largest net input to learn and this 

is termed as ‘Winner Take All Strategy’. This is activated by 

the Reset mechanism. Activation of all other units in F2 is 

made to zero. Amongst the remaining units the Inactive units 

can participate in the next competition and Inhibit units are 

rejected and they cannot participate in the competition any 

more. 

 

C. Unsupervised learning 

The basic operations are done as follows. The interface unit 

F1(b), combines the information from the F1(a) and the cluster 

unit (F2).Reset mechanism activates the winning unit and 

rejects the unit which is earmarked as Inhibit. 
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D. Resonance Mechanism 

The input binary values or weights changes during resonance 

period occur frequently. Hence fast learning occurs in ART1. 

This architecture uses discrete numbers(0 or 1)  as input , 

whereas ART2 uses continuous stream of input values ( 0 to 1).  

Weight changes during resonance period occur slowly, hence 

results in slow learning. 

 

E. Basic operations 

Learning trial – Inactivate all the units of F1(a) and F2. (Make 

them into 0) The degree of similarity is controlled with the 

vigilance parameter. Reset state is referred to as   ρ   and its 

value varies from 0 -1. Resonance occurs in the following 

method. 

 
Fig. 1.  

Fig. 2. Resonance Mechanism 

 

F. Methodology 

The data in the source language  is fed into F1 unit for the 

purpose of machine translation. Out of many suggested 

answers, the best cluster is selected based on Winner Take All 

strategy.All other clusters are inhibited, if they do not possess 

any semantic relationships.Some clusters are inactive, and they 

wait for the next competition.Incremental clustering is 

achieved by the assessment ofminimal vigilance parameter 

value [11]Two  stage disambiguation and agglomerative.  

clustering  proves effective in the application of ART [9]. Two 

main objectives are achieved. Firstly, reducing the possibility 

of errors. Secondly, the apriori knowledge is fed into the 

inference engine. This will increase the efficiency of the 

machine translation process. Self-organizing ART algorithm 

improves the accuracy of machine translation in the subsequent 

instances. 

 

VI. PRACTICAL APPROACH 

 

The vocabulary list from an English book was selected. They 

were passed into the F1 unit. Machine translation was applied 

to the content. The result was analyzed for the accuracy 

percentage.During the second machine translation, some 

apriori knowledge was made available to the F1(b) layer and 

the F2 layer. Applying the ART algorithm, there is a reduction 

of the number of errors and accuracy of machine translation is 

improved.Data Collected are as given below. 

 

Table I. Statistics Of Errors Before And After Usage Of Art 

 

Errors  

Test instance A 

(BEFORE ART) 

Test instance B 

(AFTER ART) 

Morphological 

Errors 22 8 

Semantic Errors 18 11 

Syntax Errors 37 12 

Lexical Errors 11 5 

No Error 423 475 

 

VII. GRAPHICAL REPRESENTATION 

 

 
 

Fig. 3. ART Effect 

 

VIII. ASSUMPTIONS AND INFERENCES 

 

The different types of errors before the implementation of ART 

shows that no neighborhood knowledge or apriori knowledge 

is used. The winning node is selected with the utilization of  

these two types of knowledge.The adaptive resonance theory 

(ART) is implemented based on the principles of neighborhood 

knowledge and also Edit Distance calculation.When a text 

content is subjected to machine translation, more than one 

result is obtained. This triggers the competition condition. The 

neighborhood knowledge and earlier instances gives more 

relevance to “Winner Take All Strategy”. The Minimum Edit 

distance between  a pair of words is calculated using the 

Viterbi algorithm and forward algorithm, which are used in 

machine translation (MT). The minimum Edit distance 

indicates maximum probability alignment. The probability 

alignment is a quantification  of the repetitive occurrence of 

synonyms based on morphology and semantics. This increases 

the accumulation of the corpus of word web  and also new 

lemma and rules added to the inference engine. The relevance 

ratio and learning rate is increased. The percentage of errors 

after ART is considerably reduced. Further training will 

converge towards more improved quality of translation. This 

helps ultimately to reduce the percentage of human 

intervention required in the post editing process. The self-

organizing ART network works considerably to improves the 

efficiency and reliability of the machine translation 

process.The self-organizing connectionist architecture 

accumulates the past error instances and correct instances to 

the corpus of word web and thereby additional rules are added 

to the inference engine.These techniques are very much useful 

both in Natural Language Understanding (NLU) and Natural 

Language Generation(NLG), which are complimentary to each 

other. 

 

IX. CONCLUSION 

 

Application of ART algorithm can be implemented with 

different linguistic content and a multilingual scenario can also 

be a step towards innovation. The effort required for the post-

editing by human intervention can be considerably reduced, by 

this approach. 
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