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AUTOMATIC TEXT TRANSLATION SYSTEM FOR ARTIFICIAL LLANGUAGES  
 
The growing number and variety of artificial languages leads to the need and relevance of creating automatic dictionaries 

for their translation in order to facilitate human communication. Such languages include languages where vocabulary, phonetics, and 
grammar have been specifically designed to achieve specific goals and to communicate with a group of people by interests or place 
of residence. These languages can be distributed among people of certain professions or among neighboring nations. Examples are 
slang and surzhik. The common for them is that there is a basic language (literary), the intersection in spelling and meaning of words 
and phrases with which is quite large. The main goal of the project is to create a system of automatic translation of words and texts 
from / into arbitrary languages, including hybrid, artificial and slang ones. The proposed model shows the interaction and partial 
interdependence of the creation and adjustment modules and the translation module of the dictionary, which is explained by tacking 
the approach of reverse propagation of the translation error. To perform experiments and analyze the performance of the proposed 
approach to the organization of automatic translation of texts from and into arbitrary language, a software application was developed, 
which includes a subprogram of initial word processing for dictionary organization, one for creating a working dictionary and one for 
two-way improvement of created dictionary by the inclusion of new texts in order to improve the quality of translation, including the 
search for word phrases, idiom, and translation for them, the subprogram of dividing the dictionary into sub-dictionaries with a small 
percentage of text, the subprogram of the translator itself. To test and analyze the results of the proposed generalized model, three 
types of source texts were used:  literary poetry translation,  literary prose translation, literal prose translation. The results of the 
experiments showed that the proposed approach provides a high level of translation (up to 98,8%) in similar languages (between 
such languages as Ukrainian-Russian, or Ukrainian - Ukrainian-Russian surzhik wih equal word order in the sentence), especially with 
a literally translated source text. It has become known that the use of artistic texts to generate dictionaries is possible, but not very 
effective. 
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СИСТЕМА АВТОМАТИЧНОГО ПЕРЕКЛАДУ ТЕКСТУ ДЛЯ ШТУЧНИХ МОВ 
 
Зростання кількості та різноманіття штучних мов призводить до необхідності та актуальності створення 

автоматичних словників для їх перекладу із метою полегшення людського спілкування. До таких мов відносяться мови, де 
лексика, фонетика і граматика були спеціально розроблені для втілення певних цілей і спілкування групи людей за інтересами 
або місцем проживання. Прикладами є сленги та суржики. Спільним для них є те, що для них існує базова мова (літературна), 
перетин за написанням і значенням слів та словосполучень із якою є досить великий. Метою роботи є створення узагальненої 
моделі системи автоматичного перекладу текстів з довільної на довільну мови, включаючи штучні та гібридні мови. 
Запропонована модель показує взаємодію та часткову взаємозалежність модулів створення та коригування словнику та 
модулю перекладу, що пояснюється підходом зворотнього розповсюдження помилки перекладання. Для виконання 
експериментів було розроблено програмний застосунок, що включає в себе підпрограму первісної обробки тексту для 
організації словнику, підпрограму створення робочого словнику, підпрограму двостороннього покращення створеного 
словнику шляхом доповнення новими текстами для підвищення якості перекладу, включаючи пошук словосполучень, 
фразеологізмів, та перекладу для них, підпрограму розбиття словника на підсловники при малому відсотку перетину тексту, 
підпрограму перекладача. Для тестування та аналізу результатів роботи запропонованоузагальненeмодель, використано три 
типи початкових текстів: художній переклад поезії, художній переклад прози, дослівний переклад прози. Результати показали, 
що запропонований підхід дає високий рівень перекладу (до 98,8%) для подібних мов (таких, як українська та російська, або 
українська та українсько-російський суржик із однаковим порядком слів у реченні), особливо при дослівно перекладеному початковому тексті. 
Стало відомо, що використання художніх текстів для генерації словників можливе, але не є ефективним. 

Ключові слова:словник, обробка, модель, текст, мова, сленг, комп’ютерна система. 
 

Introduction 
Lexicography is a very old type of linguistic activity, as evidenced by the first dictionaries that appeared as 

early as the late twelfth century, to perform informative (allowing to access the accumulated knowledge in the shortest 
way – via notation) and normative functions (through fixating the meaning and usage of words, they contribute to 
improvement and unification of language as a means of communication), as well as to reflect the knowledge that 
society has in a given era. Further development of computer and computing technologies has led to the emergence of 
a new field in lexicography – computer (or electronic) lexicography, which provides the ability to use lexicographic 
resources through computers or other electronic devices. In a broad sense, the main object of computer lexicography 
research is the electronic dictionary [1,2]. Similar terms include "machine dictionaries", "automatic dictionaries", 
"automated dictionaries", "computer dictionaries" [3]. The basis for the creation of electronic dictionaries are science-
intensive methods in the field of linguistic analysis, word processing, lexicographic databases, machine translation 
(statistical machine translation, neural machine translation, machine translation based on rules, hybrid machine 
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translation), etc.  

 
Fig.1. Evolution of human linguistic activity 

 
The wide spread and mass access to the Internet marked the beginning of the development of such field of 

lexicography as cybernetic lexicography (cyberlexicography) (Figure 1), which involves the use of the Internet to 
compile a dictionary. Many sources on pedagogical or philological sciences provide detailed classifications of 
dictionaries. One such example is [4].  

 

 
Fig.2. Systematization of dictionaries 

 
The choice of using a particular dictionary depends on the task at hand, such as translating a text or 

interpreting a term. Thus, translation dictionaries are designed to compare and transition from one language system to 
another (Ukrainian-Belarusian, English-French, etc.), while special dictionaries, such as regional and private dialects, 
reveal lexical meanings within a single dialect or dialect. (dictionary of jargon and slang) (Figure 2) [5, 6]. 

 
Related works 

Nowadays, it takes a lot of time to translate slang or surzhik, as it is difficult to find a specialized translator. 
All popular translators can only translate into a certain number of languages (Table 1), and it is quite difficult to scale 
such dictionaries by adding new words for translation.  

Table 1  
Analysis of the analogues 

Comparison 
criterion 

Google translate Yandex. translator www.dictionary.com ABBYY Lingvo 

Number of supported 
languages.  

104 95 1 20  
(220 vocabularies) 

Access Free. Free. Free. Paid.  
Supported platfroms Windows, Linux; 

separate apps for 
IOS and Android.  

Windows, Linux; 
separate apps for IOS 
and Android. 

Windows, Linux, Android, 
IOS 

Windows, Android, IOS. 
Requires separate 
installation for each 
platform. 

Offline availability Online only.  Online only. Online only. Both online and offline 

Traditional lexicography Cybernetic lexicography Electronic lexicography 

  

 

    

 

   

 

   

 

Dictionaries 
classification 

By the order of the 
material arrangement 

Alphabetical 
dictionaries 

Ideographic 
dictionaries 

Associative 
dictionaries 

By the number 
of languages 

Monolingual 
dictionaries 

Bilingual 
dictionaries 

Multilingual 
dictionaries 

By the purpose 

Scientific 
dictionaries 

Educational 
dictionaries 

Reference 
dictionaries 

Translation 
dictionaries 

By the way of 
describing words 

General  Specialized: 
- etyological dictionaries, 
- foreign words dictionaries, 
- dictionaries of new words, 
- dictionaries of jargon, 
- phraseological dictionaries,  
- orpheme dictionaries … 
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modes is available. 
Using the table 1, one can understand that Google translate and Yandex translator have the most advantages, 

however they only provide the translation from and into official state languages, without supporting the possibility of 
expanding with new artificially created words and translating slang vocabulary and artificial languages. Given that 
the number of artificial languages today is very large and constantly growing, new slangs are being generated due the 
influence of languages on each other and depend on a certain area, the creation of separate dictionaries for each of 
them is not appropriate. Slang is similar to its language of origin, with the addition or change of a small number of 
words. However, it is not always convenient to understand and communicate freely with a group of people who have 
a certain slang. In artificial languages, vocabulary, phonetics and grammar are specially designed to embody certain 
goals, for example, to communicate with a group of people affected by a particular book, movie, game, and so on. It 
is purposefulness that distinguishes artificial languages from natural ones [7]. 

Considering all the above, the creation of an automatic translator of slang and artificial words into official 
languages is an urgent and demanded task in today's world. 

The analysis of scientific works devoted to machine translation shows that to mobile applications for instant 
translation in order to expand the vocabulary [8], real-time natural language translators for a limited number of foreign 
languages [9] enough attention is paid. Translators are often a built-in module in NLP systems to determine the mood 
and emotional state of dialogue participants in different languages [10, 11]. In spite of practical application of 
translators, the basic algorithms in most proposed are such algorithms and numerical methods as Knut-Morris-Prata 
[12], TF-IDF, word bag, neural networks, etc. Most studies are conducted for popular languages, such as English, 
French, Spanish, but make mistakes in the translation of languages that are first provided to the system, or little known. 
Multilingual translators are promising, where the target language is not only English, but any other language. 

 
The goal of the given work 

The growing number and variety of artificial languages leads to the need and relevance of creating automatic 
dictionaries for their translation in order to facilitate human communication. Such languages include languages where 
vocabulary, phonetics, and grammar have been specifically designed to achieve specific goals and to communicate 
with a group of people by interests or place of residence. These languages can be distributed among people of certain 
professions or among neighboring nations. Examples are slang and surzhik. The common for them is that there is a 
basic language (literary), the intersection in spelling and meaning of words and phrases with which is quite large. 

The object of this study is an automatic dictionary that can be used to translate and interpret slang or artificial 
vocabulary, as one that is created at the intersection of several languages and has many common (borrowed) spellings 
and meanings of words from different languages. 

The main goal of the project is to create a model of the system of automatic translation of words and texts 
from / into arbitrary languages, including hybrid, artificial and slang ones. 

To achieve this goal, the following tasks must be solved: 
- implementation of the possibility to use the prepared dictionary for translation; 
- expansion of the vocabulary; 
- creating new dictionaries based on existing ones; 
- development of approach and creation of inverted dictionaries. 
 

Proposed model 
The paper proposes a generalized model of the system of automatic translation of texts from and into arbitrary 

language (Figure 3). This system primarily provides the ability to translate even from / into artificial languages, such 
as Esperanto, Talos, Interlingua, Lojban and others. 

The given model shows the interaction and partial interdependence of the creation and adjustment modules 
and the translation module of the dictionary, which is explained by tacking the approach of reverse propagation of the 
translation error. 

The texts submitted to the input of the proposed model must be presented in two arbitrary languages and have 
the same number of sentences. Sentences are counted by the number of dots ("."), Exclamation mark ("!"), Question 
mark ("?") And three dots ("…"). In addition, each sentence must have at least one word. For example, if there are 
only spaces, commas, quotation marks, and other punctuation marks between the exclamation mark and the question 
mark, this will not be considered a sentence.  

In addition, sentences with the same sequence numbers will be considered translations of each other, ie 
changing the order of sentences will lead to incorrect operation of the program.  

Let's explain the work of the module for creating working dictionaries, which will be the basis for the 
translation of source texts. 

Dictionaries use an algorithm that calculates the relative probability of translation based on the location of 
words in a sentence, the percentage of corresponding sentences in which both words occurred, and their similarity 
using the trigram method and the Knut-Maurice-Pratt algorithm [13-15]. 

However, since it is not always possible to find the same text in both selected languages, the paper proposes 
to build a dictionary through existing ones.  



INTERNATIONAL SCIENTIFIC JOURNAL 
«COMPUTER SYSTEMS AND INFORMATION TECHNOLOGIES» 

МІЖНАРОДНИЙ НАУКОВИЙ ЖУРНАЛ  
«КОМП’ЮТЕРНІ СИСТЕМИ ТА ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ»,  2021, № 3 

24 

 

 
Fig.3. Generalized model of the system of automatic translation of texts from and into arbitrary language 

 
Let languages 1 and 2 be known languages, languages 3 and 4 be slang. In addition, there is a two-way 

dictionary between languages 1-2, and there is also a two-way dictionary between languages and their slang. Let us 
mark this on the graph, where each language is a vertex and the dictionary is an edge (Figure 4).  

 
Fig.4. The graph of languages and dictionaries between them in the initial position 

 
Since there are edges between languages 3 and 1 and between 1 and 2, for each word from the 3rd language 

we will try to find a translation into language 2 using a dictionary from the first to the second language. Since this is 
not an exact translation, the probabilities of translations will be multiplied by each other, and multiplied by a correction 
factor k, 0.8≤k≤1 (k = 1 if all probabilities are less than one). Let's mark the new dictionary between languages 2 and 
3 with a dotted line on the scheme (fig. 5).  

 

 
Fig.5. The graph of languages and dictionaries between them after constructing a dictionary from 3 to 2 
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Using the same idea, we will build a dictionary through languages 3–2–4. Then we get a dictionary with a 
correction factor k = 0.64.  

 
Fig.6. The graph of languages and dictionaries between them after constructing a dictionary from 3 to 4 

 
This dictionary can also be further used to build new ones, but it is not recommended, as dictionaries with 

rank 3 or higher contain very low probabilities of relative translations, and their use is not appropriate (dictionary rank 
is defined as the sum of ranks of dictionaries that built it, increased by one) (Figure 6).  

To improve the quality of newly constructed dictionaries, it is mandatory and necessary to supplement the 
finished dictionary with new texts. To do this, in previous iterations it is necessary to save not only the word, possible 
translations and the probability of these translations, but also the number of processed words and the total size of 
sentences on which the dictionary was built. 

After building the dictionary, we can use it to translate texts. When generating a dictionary, it is possible to 
build not only a dictionary of word-for-word translations, but also a word-for-phrase and vice versa. In order to choose 
the best opportunity to translate phrases, the following algorithm was used (Figure 7). 

  

 
Fig.7. Algorithm for translating text with a phrases dictionary 

 
As a result of the algorithm, the input text will be translated using dictionaries that were submitted to the 

translator input. The algorithm tries to maximize the total probability of correct translation by maximizing the sum of 
the probabilities of the relative translation of each word or phrase that have been recorded in dictionaries. 

 
The results of the experiments 

To perform experiments and analyze the performance of the proposed approach to the organization of 
automatic translation of texts from and into arbitrary language, a software application was developed, which includes 
a subprogram of initial word processing for dictionary organization, one for creating a working dictionary and one for 
two-way improvement of created dictionary by the inclusion of new texts in order to improve the quality of translation, 

Nontranslated input text 

   Translated text 
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including the search for word phrases, idiom, and translation for them, the subprogram of dividing the dictionary into 
sub-dictionaries with a small percentage of text, the subprogram of the translator itself. 

To test and analyze the results of the proposed generalized model, three types of source texts were used:  
− literary poetry translation;  
− literary prose translation;  
− literal prose translation.  
In addition, in Esperanto we will replace the ĉ, ĝ, ĥ, ĵ, ŝ, ŭ на c, g, h, j, s, u characters to avoid encoding 

problems.  
For a literal translation of prose, we use the texts shown in Figures 8a and 8b. 
 

 
a) 
 

 
b) 

 Fig.8. Corresponding texts in different languages: а) in Russian, б) in Esperanto 
 
After using the program we get the following two dictionaries.  
 

 
Fig.9. The result of the application. A dictionary for 202 words of the working Russian-Esperanto dictionary has been created 

 
As a result of work among 202 words in both dictionaries 5 corresponding translations for each word with a 

probability of more than 0.3 were found, and they were arranged in descending order of probability. Translations with 
a lower probability are considered as noise. Translations with the highest probability are considered as correct 
translation (Figure 9). 

The analysis of the obtained translation result showed that 50% of words in the dictionary have translations 
with the highest probability and correspond to the actual translation of the word. 90% of words also have their actual 
translation in the dictionary among the five options offered, although not with the highest probability. 

To test the literary translation, we will use the beginning of Bulgakov's novel "The Master and Margarita". 
We use an excerpt from the text shown in Figures 10a and 10b. 
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a) 
 

 
b) 

Fig.10. Corresponding texts in different languages: а) excerpt from the novel in the original language; б) an excerpt from the novel 
translated into Esperanto 

 
As a result, we obtain the following dictionaries (Figure 11). 
 

 
Fig.11. The result of the application 

 
As a result of work among 304 words in both dictionaries 5 corresponding translations for each word with a 

probability of more than 0.3 were found, and they were arranged in descending order of probability. Translations with 
a lower probability are considered as noise. Five such words were found. Translations with the highest probability are 
considered as a correct translation. 

The analysis of the obtained translation result showed that 15% of words have translations in the dictionary 
with the highest probability and correspond to the actual translation of the word. 40% of words also have their actual 
translation in the dictionary among the five options offered, although not with the highest probability (Figure 11). 

Such a low result was obtained because words that occur only once are taken as the most probable translations 
of those that stand in their place in another language. However, among non-noise words that occur two or more times, 
more than 40% have the most probable correct translation, and more than 80% contain the correct translation among 
those suggested. In conclusion, if a literary translation of the text is to be used, a large amount of original text is 
required.  

To test the translation of poetry, we use the text shown in Figures 12a and 12b. 
As a result, we obtain the following dictionaries (Figure 13). 
As a result of work among 181 words in both dictionaries 5 corresponding translations for each word with a 

probability of more than 0.3 were found, and they were arranged in descending order of probability. Translations with 
a lower probability are considered as noise. Only 1 noise word appeared in the given text. Translations with the highest 
probability are considered as a correct translation. 

The analysis of the obtained translation result showed that 25% of words in the dictionary have translations 
with the highest probability and correspond to the actual translation of the word. 60% of words also have their actual 
translation in the dictionary among the five options offered, although not with the highest probability. (Figure 13). 

Among all three tested variants, the best among the words that occur only once is a literal translation of the 
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text. Words that are used more than once are more likely to be translated. In addition, all the words that were 
considered noise were in Esperanto. This may be due to the specifics of the language, as this language contains nom-
translatable words, such as articles.  

 

 

 

a) b) 
Fig.12. Corresponding texts in different languages: а) excerpt in Russian; б) an excerpt translated into Esperanto 

 
Texts in the following pairs of languages were used to test the translation in Cyrillic languages: Russian and 

Ukrainian; Ukrainian and Old Ukrainian; Ukrainian and Russian-Ukrainian surzhik; Ukrainian and Russian-game 
surzhik. 

 

 
Fig.13. The result of the application 

 
The efficiency and example of the application is demonstrated for the Ukrainian-Old Ukrainian language 

pair, for which Taras Shevchenko's work "On Easter Day Upon the Straw" was used in the original and in an adapted 
form to generate a dictionary. The text is shown in Figures 14a and 14b. 
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a) b) 
Fig.14. Texts for dictionary generation: а) original poem by Taras Shevchenko, б) adapted for dictionary creation 

 
After the program, we will delete the same words and get the result shown in Figure 15. 
 

 
Fig.15. The result of the application after deleting the same words 

 
The result is eleven words, each of which is correctly translated and ten of which have a probability of 

translation greater than or equal to 0.8. 
 

Conclusion 
A model of the system of automatic translation of words and texts from / into arbitrary languages, including 

hybrid, artificial and slang ones was proposed. For analysis of the performance of the proposed approach to the 
organization of automatic translation system using the developed software application, the results were summarized, 
as shown in table 2. 

Table 2  
Summary for the level of translation 

Type of tested text The percentage of words 
that have the most 

probable translation as 
their actual one 

Percentage of words that have a valid 
translation among the five proposed. 

A literal translation of prose between Russian and Esperanto 40,6% 90% 
Literary translation of prose between Russian and Esperanto 15% 39,7% 
Literary translation of poetry between Russian and Esperanto 25,2% 74,8% 
Literal translation of prose between Russian and Ukrainian 98,8% 98,75% 
A literal translation between Ukrainian and Old Ukrainian 98,65% 98,7% 

Translation between Ukrainian and Ukrainian-Russian 
surzhik 

98,72% 98,84% 
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Translation between Ukrainian and Russian-game surzhik 50,2% 70% 
Testing has shown that the proposed approach provides a high level of translation (up to 98,8%) in similar 

languages, especially with a literally translated source text. At least three different sentences with separate words are 
needed for correct translation. It has become known that the use of artistic texts to generate dictionaries is possible, 
but not very effective.  

The results of the experiments also showed that the size of the source texts has a significant impact on the 
quality of the constructed dictionaries – the larger the volume of the source pairs of texts, the better the dictionary is 
generated. This applies not only to fiction, but to all texts in which the order of words in a sentence has been changed. 
Some language pairs may not be compatible if their rules have a different word order, ie the efficiency of dictionaries 
between languages such as English-Ukrainian or Esperanto-Ukrainian will be lower than between Ukrainian and 
Russian. 

The developed test application demonstrated a fairly good translation result (up to 98,8%) between similar 
languages, such as Ukrainian-Russian, or Ukrainian - Ukrainian-Russian surzhik. 
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