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Abstract: Modern machine translation systems created on the basis of neural network models make it
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translators. This report examines how neural

possible to obtain fast and high-quality translations that previously required the help of professional
network technologies help overcome the
barrier, their advantages, limitations, as well as prospects for their development.
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Introduction

The discusses the evolution of machine translation from statistical methods,
which struggled with complex sentences, to Google's Neural Machine Translation
(GNMT) system. GNMT employs a deep LSTM architecture with attention
mechanisms to enhance translation quality and efficiency, particularly for rare
words. The system achieves competitive results in translation tests, highlighting
the advancements in neural networks for fast and accurate translations. The study
aims to analyze the impact of these technologies on intercultural communication,
exploring their capabilities, limitations, and potential integration into educational
and social practices [1].

Results and discussion
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In 2017, the introduction of the Transformer architecture marked a
significant advancement in neural network models, leading to the
development of systems like BERT and GPT. Transformers enable
parallel text processing, allowing for rapid analysis of large datasets while

maintaining contextual understanding beyond individual sentences. This
shift has transformed translation and communication across language
barriers.

Neural machine translators, such as DeepL, leverage deep neural

networks to produce translations that preserve both meaning and style.
These models typically consist of an encoder that converts input
sentences into vector representations and a decoder that generates
translations in another language. Real-time translation capabilities have
also emerged, exemplified by Microsoft Translator, which offers speech

translation in over 60 languages, facilitating communication in
international settings [2].
Despite these advancements, challenges remain. Neural network

translators often struggle with idiomatic expressions and cultural nuances,
leading to literal translations that may confuse users. Additionally,
concerns about privacy arise from training models on large text datasets,
which  may contain sensitive information. The high computational
demands of these technologies also create disparities, as low-income
countries may lack access to the same resources as developed nations.

Current research aims to address these issues by developing
multilingual transformers capable of training on multiple languages
simultaneously, thus enhancing translation for less common languages.

Efforts are underway to adapt neural networks to better handle cultural
specifics, improving their ability to translate idioms accurately [3-4].
Future advancements are expected to enhance translation technologies
further by incorporating emotional and cultural contexts, potentially
leading to the creation of virtual assistants capable of real-time text,

audio, and video translation. Such innovations could be particularly
beneficial in critical fields like medicine and law, where precise
communication is essential.

Conclusion

Neural network technologies have a significant impact on overcoming the
language barrier between people of different cultures. Thanks to neural network
models, the quality of translation and the ability to understand context and cultural
features have increased significantly. At the same time, neural network models
face a number of limitations related to errors in translating complex expressions
and cultural idioms, as well as ethical and legal issues. However, research and
development in this area continues, and new breakthroughs are likely to be
discovered soon that will allow the creation of even more accurate and culturally
sensitive translators.
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