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Abstract — The paper considers modern methods of near 
duplicates of textanalysisapplied for plagiarism detection, in 
order to use them in system of machine translation correction. 
The general concept of the translating machine with automatic 
correction of inadequacies revealed when comparing the 
original text and reverse machine translationis presented. 
Prospects of promotingof the given method are analyzed. 

Index Terms — Machine translation, translation quality, 
translation reversibility, plagiarism search, near duplicate, 
post-editing. 

I. INTRODUCTION 

People have been concerned by the problem of text 
translation quality since the origination of languages and 
there for translation necessity. Already in the ancient world 
writers and philosophers, turning to translation problems, 
pointed out the indispensability of requirements to 
translation quality assessment [1]. Despiteallthe efforts that 
have been put forthe lasthalf of a century, the existing 
methods and techniques of fully automaticmachine 
translation are far from being perfect. They have a 
substantial defect, namely, a loss of meaning and incorrect 
results at translation of the same text from one natural 
language into another natural language [2]. The translation 
quality assessment is determined both by the 
correspondence to the original and“translation equivalence”, 
and from the point of view of the communicative effect 
achieved by techniques of translation or its pragmatic effect 
[3]. These approaches are highly subjective; a specific 
assessment can be formed depending on the goal of ajudge 
and the intentions of the interpreter. As for machine 
translation, a numerical evaluation of its quality is decisive 
for verifying the correctness of the algorithm of the 
program-translator [1]. 

In this context, the authors of the article proposed to use 
a number of existing software tools with the necessary 
additions for qualitative numerical evaluation of machine 
translation by means of reverse translation [1] and 
comparison of the original text and reverse-translated text 
by method of near duplicates analysis, as the search and 
analysis of near duplicates is a similar task of intelligent 
systems in modern information space. This method allows 
you to compare the syntactic and morphological parameters 
of the translated text without human input, as well as to 

analyze and correct the translation algorithm in accordance 
with the detected inadequacies. 

II. REVIEW OF THE KEY WORKS ON THE RESEARCHING 

SUBJECT 

The possibility of using a reverse translation for 
translation assessment was first mentioned in the work of 
Zwilling M.Ya. and Turover G.Ya. “On the criteria for 
translation assessment” published in 1978 [4], but it did not 
assume the use of a computer. 

The idea to use machine translation facilities for direct 
and reversetranslation with the subsequent comparison of 
the original and the reverse- translatedtexts to assess the 
quality of the translation was set forth in the article “Criteria 
for the numerical assessment of the quality of a machine-
translated text” published earlier by the authors [1]. 

In that paper, it was proposed to use of the following 
model: “original text - translation - reverse translation”, to 
achieve the convertibility of the translation, regardless of the 
translation algorithm itself. Assessment of the translation 
quality involves comparing the original text with a reverse 
translation results to obtain a numerical value of the 
similarity of texts. 

In the work [1] it wasalso offered the assessment of 
translation algorithms by means of the model of a reversible 
“black box” with the view to their reversibility and the 
possibility of obtaining a non-distorted reverse translation. 
As an evaluation measure, the number of corrective 
operations was assumed until a translation received by the 
reverse translating machine became identical to the original 
text.At present, there are many methods for assessmentof 
machine translation, automated translation, and methods for 
comparing near duplicates of text. Let us consider some of 
them: 

A. Methods for machine translation assessment: 

- the BLEU metric [5], [6] for statistical machine 
translation, which calculates the ratio of the translated 
parallel corps to the corresponding phrases in the target 
language entered into the search engine; 

- Amazon Mechanichal Turk [7] (crowdsourcing service 
from Amazon company), expert systems for the translation 
assessment, where a large number of anonymous users 
evaluate the machine-translated text received by different 



systems, where at the output a certain normalized 
comparison coefficient for translation options executed by 
different systems is achieved; 

- assessment in the process of translation and editing of 
text using standard instructions (assumes the participation of 
the post-editor). The scheme is presented in Figure 1. This 
scheme does not involve reverse machine translation, which 
is a continuation of the idea stated in [3]; 

 
Fig.1. Translation process with post-editor. 

B. Methods for comparing near duplicates of unstructured 
textare developed in the following directions [9]: 

a) syntactic methods–period analysis, consisting of 
symbols, words, word-combinationsor sentences: 

- Hamming distance [10]; 
- Levenshtein distance [11]; 
- Jaro-Winkler distance [12]. 
b) lexical methods–hash total detection for words, word-

combination, sentences, abstractand further analysis: 
- shingles and their modifications [13]; 
- terms weight coefficient [14] 
For implementation of this method, Rule-Based 

MachineTranslation (RBMT) is suitable. In this type of 
translation, there are rules for analyzing the source sentence, 
rules for submitting the presentation at the analysis stage, 
and, finally, there are rules for the formation of the target 
sentence from the conveyed material. In the case of direct 
translation, these rules have a limited scope of application. 
Rules-based systems are highly accurate and inefficient; in 
addition, there is a conflict of rules; i.e., when more than 
one rule becomes applicable to the situation. Thus, the rules 
should be applied very carefully [15], or the system must be 
taught (self-taught). 

A machine translator must have a set of rules for 
transforming the text according to the rules of the Waucua 
triangle [16], also called the Waucua pyramid shown in 
Figure 2. Professor Bernard Waucua was a translation 
theorist. Initially trained as a physicist, he became interested 
in automatic translation when the problem of translation 
between English and Russian was especially relevant 
(during the Cold War). 

 
Fig. 2. Waucua Pyramid. 

The pyramid shows that translation requires processing 
at many levels. The left side of the triangle is ascending 
upward, and the right side is descending. In the left corner, 
the source language in the right corner is the target 
language. When we climb up the left side, we conduct an 
analysis of various types with an input sentence. This 
processing of the input sentence can include one or more 
steps or all of the following steps: 

1. Morphological analysis; 
2. Definition of parts of speech (POS); 
3. Identification of the group of the noun and verb (also 

called shallow analysis or cursory analysis); 
4. Parsing with the subsequent introduction of 

semantics; 
5. Discursive output in the form of accompanying links; 
6. Pragmatic analysis. 

III. CONCEPT OF RESEARCH 

The main concept of the research is to analyze the 
translation process at all stages of the transformation and 
establish discrepancies in direct and reverse translation with 
subsequent adjustments. An example of the implementation 
of this method is represented in Figure 3. 

Information in the text is compared at the grapheme, 
morpho-syntactic and logical-semantic levels. A model 
based on recognizing of situations similarities (pattern 
match search) that involves comparison of the 
characteristics describing the situation is selected as a model 
for making decisions on adjustments. This implies the 
independence of tokens (properties, indicators) [17]. The 
adjustment process can be performed until the necessary 
similarity of the original text and the reverse translation is 
achieved, or until the specified maximum number of 
operations is achieved, or for a limited time. 



The comparison at the grapheme level can be performed 
with the use of the diff hierarchical algorithm [18], which is 
based on the calculation of the Hamming distance [19]. 

 
Fig.3. Comparison and adjustment of the machine translation results. 

Comparison at the morpho-syntactic level is proposed to 
be performed using the system of Treeton morpho-syntactic 
analysis and the Treevial analyzer [20]; 

Logical-semantic comparison is proposed to be 
performed using the algorithm for evaluation of students' 
knowledge in the Intelligent system [21]; 

IV. PRACTICAL IMPLEMENTATION 

Practical implementation implies: 
- design of a detailed (developed) algorithm of the 

analysis of near duplicates of machine translation to reveal 
discrepancies of separate elements of the original text and 
reverse machine translation; 

- design of a detailed (developed) algorithm for making 
decisions on translation adjustment in case of discrepancies 
establishing between separate elements of the original text 
and reverse machine translation; 

- code a test application for verification of the method 
and algorithms using modern online translators as examples; 

- design of an online application that complements 
modern online translators, adjusting the results of their work 
in an automatic mode on the base of the received 
discrepancies of the original text and reverse machine 
translation. 

The General scheme of a system of automatic quality 
assessment and correction of machine translation for a 
paragraph of text is shown in Fig. 4. 

In this system, the human involvement in the translation 
process is constrained by the choice of the text and set the 
number of corrective operations. 

The scheme was tested on paragraphs of text of technical 
orientation with a volume of about 1000 characters. The 
number of corrective operations is 10000. The work of the 
system makes it possible to improve the quality of 
translation by approximately 10-15% in the BLEU metric as 
compared to the first version of the translation. 

 
 
  

Fig. 4. Automatic quality assessment and correction of machine 
translations. 



V. CONCLUSION 

Modern research in the field of analysis of translated 
texts for lexical integrity showed that computers 
successfully cope with simple parts of speech and stable 
expressions, but allow inconsistencies in cases, figures of 
speech and the logical and semantic attributes of the 
sentence when constructing them. Editing of the translated 
text involves a professional correction of the detected errors 
or the development of applications for automatic correction 
of the machine-translated text. In this connection, the 
technique for improving machine translation is developing 
in two directions: post-editing machine translation and 
finalizing the algorithms of the translation itself. 
Accordingly, the method proposed by the authors for 
improving the quality of machine translation has no 
analogues and strikes out a new interdisciplinary direction at 
the intersection of machine translation and analysis of near 
duplicates. 

It should be noted that machine translation is a highly 
profitable way of translation ofhuge amounts of text. 
Automatic translation is used by many translation agencies; 
consequently, the development of an application for 
automatic correction of machine translation has serious 
competitive advantages. 

The aim of the authors is to develop an application for 
automatic correction of machine translation to the level of 
quality comparable to manual translation. 

Summarizing the above, it can be noted from the point 
of view of common sense, not one translation agency will 
employ a translator who can translate texts in only one 
direction, so that a high-quality machine translation system 
must have the maximum reversibility. 
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