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Abstract: The article discusses modern approaches to machine translation. 

Machine translation systems based on rules, statistics and neural networks are 

described, as well as their strong and weak aspects. The importance of the new 

revolutionary technology of neural machine translation is emphasized. An assumption 

why neural machine translation has not yet become the undisputed market leader is 

made. 
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РЕВОЛЮЦИОННЫЕ ТЕХНОЛОГИИ В ОБЛАСТИ МАШИННОГО 

ПЕРЕВОДА 

 

Аннотация: В данной статье рассматриваются современные подходы к 

машинному переводу. Описываются системы машинного перевода, основанные 

на правилах, статистике и нейросетях, указываются их сильные и слабые 

стороны. Особо подчеркивается значение недавно появившейся революционной 

технологии нейронного машинного перевода. Высказывается предположение о 

том, почему нейронный машинный перевод пока не стал бесспорным лидером на 

рынке. 

Ключевые слова: лингвистика, информационные технологии, машинный 

перевод на правилах, статистический машинный перевод, нейронный машинный 

перевод. 

In the modern world, the influence of electronic and computer technologies is 

observed in all spheres of human life. The current century sets rigid conditions: new 

information technologies are widely implemented and applied, but at the same time, 

the amount of information meant for translation increases exponentially. In this 

situation, the classical (manual) approach to translation does not always come up to 

expectations. It requires significant time and financial investments. In some cases, it is 

more appropriate to use machine (automatic) translation. 

Machine translation is the process of converting text in one natural language into 

an equivalent text in another language by a special computer program, as well as the 

result of such an action [5, p. 704]. Nowadays, there are several fundamentally different 

approaches to the use of machine translation: rule-based, statistical and neural. 

Rule-based machine translation (RBMT) is the first machine translation 

technology that involves a set of translation rules and bilingual dictionaries. During the 
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translation process, the machine first analyzes the words, specifying their 

morphological characteristics, and combines the individual words into groups. Then it 

performs a syntactic analysis: the program searches for the subject and the predicate 

and agrees the parts of sentences and groups of dependent words. The advantages of 

RBMT systems are syntactic and morphological accuracy, stability and predictability 

of the result; such systems can be configured to the subject area. The disadvantages are 

labor-intensive and time-consuming development of linguistic rules (the systems work 

on their basis), as well as the need to maintain and update the linguistic databases [1, 

2]. 

Statistical machine translation (SMT) is a machine translation technology based 

on finding the most frequent or highly probable translation of a sentence using the data 

obtained from a bilingual collection of texts (corpus). The computer does not operate 

with linguistic algorithms, but calculates the probability of using a particular word or 

expression. Such translation systems are capable of self-learning and are based on 

comparing huge volumes of parallel text bodies. A parallel text corpus contains 

sentences in one language and the corresponding sentences in another. Accordingly, 

the more parallel texts are available, the better is the result of statistical machine 

translation. 

Among the advantages of such systems it is worth noting quick setup (the system 

can self-learn using free-access texts); portability to any language pair and sphere of 

translation; competent translation of complex and rare words, terms and idioms. 

However, such a translation is often unstable: terms and expressions can be translated 

differently depending on the context. Also, the quality of translation is strongly 

influenced by the amount of entries in a corpus, because not all language pairs do have 

millions of parallel texts. SMP does not always take into account morphological and 

syntactic peculiarities, so the result of the translation is similar to a puzzle: although 

the general sense of the sentence is clear, but parts of the sentences exist separately 

from each other [1, 2]. 

In the last few years, not only machine translation, but also artificial intelligence 

technologies in general have taken a huge step forward: today no one is surprised by 
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the phrase «neural network» or «self-learning system». At some point, software 

developers and linguists came up with the idea of connecting a neural network and 

machine translation. So the neural machine translation (NMT) came into being. 

NMT has recently become the dominant paradigm in machine translation [6, с. 

1]. Neural machine translation is a relatively new approach to the problem of machine 

translation, widely used in recent years [4, p. 71]. An attempt to increase translation 

accuracy through the use of modern machine learning methods has led to the creation 

of a method based on the work of artificial neural networks. In such an automatic 

translation, recurrent neural networks are often used (the result of the translation 

depends not only on the input data, but also on the previous state of the network). The 

approach allows systems to "memorize" everything they met before, and take this 

information into account when choosing a particular answer. For example, on the basis 

of its previous experience, the system fixes that when translating the Russian phrase 

«зеленый лук» («green onion») the second word in most cases should not be defined 

as "bow" - this is latently indicated by the first word of the original phrase, which 

should change the state of the neural network («onion» and «bow» are homonyms in 

Russian). At the same time, software developers do not have to indicate in advance or 

even know the rules of words combinability - the neural network «learns» 

independently on the basis of parallel texts. 

In 2016, artificial intelligence experts from Google presented the newest 

machine translation system, which is based on the principles of deep learning. This 

GMNT (Google’s Neural Machine Translation) system consists of two recurrent neural 

networks - analyzing and synthesizing. The first «reads» the sentence (simultaneously 

from right to left and back) and transmits its state to the second neural network, which 

should create a sentence in another language based on this state. An additional attention 

module is installed between the neural networks, which should adjust the work so that 

the system does not miss rare, but meaningful lexemes. The translation is not word-

for-word, but comprehensive: the algorithm analyzes all options and offers only the 

most accurate in meaning and context [3]. Thus, NMT technology goes beyond the 

rules of grammar, semantics and language structure and is capable of producing a 
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translation that is close to «ideal» (here «ideal» is equal to «human»). However, it is 

still far from perfect – even people study for years in order to become good translators. 

One of the main problems is that an NMT system requires many more parallel 

texts for learning than a SMT system, so neural machine translation in most cases is 

not yet able to translate rare words and phrases. It also requires much more computing 

power to train such a system, and the learning process itself is very slow. 

In general, it is worth noting that the technology of neural networks has made a 

real revolution in computational linguistics and, with proper settings and training, 

creates a translation of a much higher quality than statistical machine translation. 

However, the insufficient data in certain spheres does not allow neural machine 

translation to become an indisputable leader. Statistical and rule-based machine 

translation systems are still good to use. 
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