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ARTICLE INFO ABSTRACT

Received: 26 Dec 2024 Introduction: Machine translation (MT) tools have revolutionized communication by breaking
Revised: 14 Feb 202 down language barriers. This research investigates the effectiveness of Google Translate (GT), a
S14 5 leading MT platform, as a bridge between languages.

A : 22 Feb 202 o e )
ccepted eb 2025 Objectives: The paper explores Google Translate’s strengths and weaknesses through a
multifaceted analysis that considers various factors like language similarity, text genre, and text

length.

Results: The findings reveal that GT excels at factual communication in high-similarity
languages and short texts. However, it struggles with capturing nuances, achieving fluency, and
handling complex content in low-resource languages or specific domains.

Conclusions: Despite its limitations, GT remains a valuable tool for basic communication and
accessibility. By acknowledging its capabilities and limitations, we can leverage GT strategically
while advocating for advancements in domain-specific training, natural language processing,
and user feedback integration to unlock its full potential as a tool for global understanding and
collaboration
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INTRODUCTION
The importance of translation in today's globalized world

Our world is made up of many cultures, each with its own language. Translation has become an indispensable tool in
the era, with shrinking borders and the advancement of technology. Translation helps people share information and
ideas, and run business across countries. Otherwise, important research might stay hidden, and companies struggle
a lot to reach customers who don’t understand their language. Translation helps businesses grow, and teamwork
among countries. More people develop learning while many discoveries are made available to them. Most
importantly, translation helps us understand each other’s cultures, stories, and ways of thinking.

The emergence of Machine Translation (MT) tools and their growing impact

The rise of the internet and the explosion of global communication have created an ever-growing demand for fast and
efficient translation. Machine Translation (MT) tools have emerged as a powerful force. The advancements in
Artificial Intelligence and Big Data have changed these tools drastically. Modern MT utilizes statistical models and
deep learning algorithms to analyze vast amounts of translated text, allowing them to capture the nuances of language
and produce increasingly accurate translations. They have significantly impacted communication at global level.

MT tools have democratized access to translation, making it quicker and more affordable for individuals and
businesses. They power features like real-time chat translation, website localization, and subtitle generation,
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breaking down language barriers in everyday communication. As MT technology continues to evolve, its impact is
expected to grow even further, fostering a more interconnected and multilingual world.

Google Translate

Google Translate functions by integrating three core technologies: Machine Learning (ML), Natural
Language Processing (NLP), and Machine Translation (MT). When a user inputs text, NLP processes it to
understand grammar, syntax, and context. This information is then passed to the MT system, which translates the
text into the target language using a neural network-based model. Machine Learning continuously analyzes user
interactions, corrections, and translation outcomes to refine both the NLP and MT components over time. This
dynamic feedback loop helps Google Translate become more accurate and context-aware with each use.

Google Translate = MT (task) + NLP (language understanding) + ML (learning and improvement).
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Google Translate (GT) as a leading MT platform

The surge in global communication has created a demand for quick, effective translation. Machine Translation (MT)
tools, driven by AI and extensive datasets, have arisen to address this issue. These tools make translation more
democratic, facilitating a faster and more accessible experience for all. Google Translate (GT), a frontrunner in this
transformation, has more than 600 million users and translates an astounding 100 billion words every day. This
study examines GT's role as a connector between languages. We will examine its advantages and disadvantages,
evaluate its influence on global trade, and ultimately determine its significance for navigating our multilingual
environment.

History and Evolution of MT Technology

Machine Translation (MT) has advanced considerably over the years, starting with rule-based approaches from the
1940s—1960s that relied on dictionaries and grammatical rules but frequently generated clumsy translations (Ehrlich,
Smith, & Hovy, 2011). The period from the 1960s to the 1990s witnessed the emergence of statistical machine
translation, which utilized extensive bilingual text collections to detect translation trends, enhancing precision
compared to previous techniques (Hutchins, 1986). During the 2000s, the incorporation of Artificial Intelligence
(AI), especially machine learning and neural networks, signified a pivotal period in MT by allowing systems to grasp

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 136

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(54S)

e-ISSN: 2468-4376

https://www.jisem-journal.com/ Research Article

intricate linguistic connections from extensive datasets (Koehn, 2010). Lately, deep learning methods, particularly
recurrent neural networks, have enhanced translation quality by grasping subtle language details and producing
more natural-sounding results (Vaswani et al., 2017). This historical path highlights MT's consistent advancement in
closing the divide between human and machine translation.

Strengths and Weaknesses of MT Tools

Studies on machine translation (MT) tools show considerable advantages as well as prominent drawbacks. On the
bright side, Al-based innovations—particularly deep learning—have improved translation precision, especially for
informative texts and languages with abundant resources (Koehn, 2010). MT tools provide unmatched speed and
effectiveness, making them perfect for managing extensive amounts of text quickly (Hutchins, 2008), and their
affordability and availability have expanded translation access for both individuals and companies (Xia, 2015).
Nonetheless, obstacles persist: MT tools frequently struggle with conveying subtle linguistic details, humor, and
cultural allusions (Barlow, 2018), and they are deficient in the creativity required for idiomatic or stylistically intricate
material (Carpuat & Wu, 2007). Furthermore, their efficacy reduces in unfamiliar areas, especially when confronted
with specialized terminology (Bender et al., 2021), and their results may still exhibit grammatical errors and awkward
expressions, requiring human post-editing for critical applications (Graham et al., 2017). As MT technology keeps
progressing, these advantages and disadvantages are expected to change.

OBJECTIVES

The paper explores Google Translate’s strengths and weaknesses through a multifaceted analysis that considers
various factors like language similarity, text genre, and text length.

DISCUSSION
Effectiveness of Google Translate

Google Translate (GT) is a dominant force in the MT landscape. However, recent studies offer valuable insights into
its strengths and limitations:

Concentrate on Particular Languages/Domains: The research conducted by Li et al. examined the
effectiveness of GT in translating health information from English to Mandarin Chinese. The research indicated that
GT performed well in accurately translating factual medical terminology but faced challenges with subtle
explanations and idiomatic language in the healthcare field (Li et al., 2023). This underscores the significance of
taking into account language pairs and particular domains when assessing GT's efficiency.

Accuracy vs. Fluency: A research study conducted in 2022 by Garcia et al. assessed GT's translations against those
of professional human translators for legal documents translated from Spanish to English. Although GT attained a
satisfactory accuracy level in expressing the main idea, the translations frequently showed a lack of fluency and
needed considerable post-editing to guarantee correct legal terminology and sentence structure (Garcia et al., 2022).
This research highlights the balance between precise accuracy and fluent language in GT's results.

Effect of Training Data: A research conducted by Bender et al. examined the constraints of large language models
such as GT. It was discovered that although GT performs well with languages that have plentiful training data (such
as English or Spanish), its effectiveness declines for rarer languages because of insufficient training data (Bender et
al., 2021). This underscores the continual necessity of diversifying training data to enhance GT's efficiency for a
broader array of languages.

These studies highlight that although GT provides quickness and ease of use, its shortcomings in subtlety, fluency,
and specialized knowledge require a sophisticated understanding for the best application.

Constraints

Recent research provides valuable perspectives on Google Translate (GT), although they come with constraints. Many
concentrate solely on specific languages or subjects, overlooking GT’s complete spectrum. They frequently emphasize
accuracy metrics such as BLEU, neglecting fluency and naturalness, and results may rapidly become obsolete as GT
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develops. Future studies should involve additional languages, incorporate human assessments, and remain informed
about advancements in GT.

Strengths and Weaknesses of Google Translate
Areas Where Google Translate Excels

Google Translate (GT) demonstrates strong performance in several key areas. For factual texts, such as news articles,
and language pairs with high linguistic similarity (e.g., English-Spanish), GT consistently delivers accurate
translations, as confirmed by BLEU score analysis and supported by Koehn’s (2010) findings on statistical MT. Its
exceptional speed and efficiency, noted by Hutchins (2008), make it particularly suitable for quick translations or
handling large volumes of content. Additionally, GT's widespread availability and low or no cost significantly enhance
its accessibility, echoing Xia’s (2015) observations about its value in democratizing translation for a broad user base.

Areas Where Google Translate Struggles

Although it has its advantages, Google Translate (GT) encounters significant drawbacks. It has difficulty accurately
capturing linguistic subtleties like humor, sarcasm, and cultural references, echoing Barlow’s (2018) observations on
the obstacles MT tools encounter with non-literal language. GT exhibits limited domain knowledge; although it
performs well in fields rich with training data, it frequently struggles with specialized terminology or less prevalent
topics, as highlighted by Bender et al. (2021) concerning the limitations of large language models in low-resourced
areas. Moreover, while translation accuracy has enhanced, problems with fluency and grammar remain, frequently
necessitating human post-editing for tasks where the quality of natural language is critical, in line with remarks by
Graham et al. (2017).

Comparison with Existing Research

Our results align with current studies on MT tools. In line with the findings of Ehrlich et al. (2011), we noticed that
GT faces challenges with subtle language and needs additional enhancement to deliver human-level translations in
every domain and register. Bender et al. (2021) underscore the significance of domain-specific training for enhancing
GT's precision in specialized areas. Our study emphasizes the importance of a detailed comprehension of GT's
abilities, highlighting its advantages in factual information and quickness, while also acknowledging its shortcomings
in areas that demand fluency, creativity, and specialized knowledge.

The following table presents the comparison of Google translate app with other apps in different parameters.

Google Microsoft DeepL . SayHi
Feature / App Translate Translator Translator iTranslate Translate
~30 (focus on
Languages
130+ 100+ European 100+ 90+
Supported
languages)
Text Translation ||V v v v v
'Voice
Translation v 4 X (only text) v v
Camera v (Instant with AR
Translation stantwi v (Basic OCR) X v X
(OCR) overlay)
Offline Mode v (50+ languages||v' (downloadable X  (Proversion) ||X
downloadable) packs)
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Google Microsoft DeepL . SayHi
Feature / App Translate Translator Translator iTranslate Translate
'Website v (via Chrome or
. . X X X X
Translation input URL)
Conversation v (Real-time||v  (multi-device X v (with  split-||v (auto-detect &
Mode (Bilingual)|/conversation) conversation) screen mode) speak)
Handwriting
Recognition v X X v X
Phrasebook /
Favorites v v X v v
Very High (esp.
Accuracy Moderate to High ||Moderate for EU||Moderate Moderate
languages)
User Interface ||Simple, intuitive |Business-like Cl'ea.n and Sleek and modern Frlend.ly and
minimal accessible
Platform iq . Ly . Android, i0S, Dq . Sq .
Availability Android, i0S, Web||Android, iOS, Web Web Android, i0OS Android, iOS
Free (limited);|[Free (limited);
Cost Free Free Pro version||Pro from|[Free
available $5/month
General Busu'less and Acaderr}lc, Travel, casual|[Travel, casual
Ideal For . multi-user professional . .
translation, travel . . conversations conversations
settings translation

The comparison chart emphasizes the pros and cons of five well-known translation applications: Google Translate,
Microsoft Translator, DeepL, iTranslate, and SayHi. Among these options, Google Translate is distinguished as the
most comprehensive, providing extensive language support, camera translation, offline functionality, and real-time
conversational features. Microsoft Translator is ideal for business applications due to its support for multi-device
conversations. DeepL offers the best translation precision, particularly for European languages; however, it misses
features such as voice and camera translation. In contrast, iTranslate and SayHi are designed for travelers and casual
users, featuring user-friendly interfaces and reliable voice translation capabilities. In general, each application caters
to various user requirements—spanning from everyday use and travel to professional and scholarly translation.

Translation Efficiency Comparison

To evaluate the effectiveness of three translation apps, a multi-faceted assessment was performed using both
quantitative and qualitative criteria. The Average Quality Score, determined by user feedback, represented clarity,
coherence, and the level of necessary post-editing, thereby signifying perceived output quality. Processing Time was
logged to assess the average length of time each application requires to finish a translation task, acting as an indicator
of operational efficiency. The BLEU Score, a standardized measure in assessing machine translation, measured the
textual similarity between translations produced by the app and human references. Idiomatic Expression Accuracy
evaluated how well each application could accurately interpret culturally specific and figurative phrases, which
frequently pose difficulties for automated systems. Ultimately, Professional Preference was determined through
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anonymous assessments carried out by seasoned translators, guaranteeing an impartial evaluation of translation
quality across the platforms. Together, these metrics offered a strong foundation for assessing the effectiveness and
dependability of the translation tools being evaluated.

Metric Google Translate || Microsoft Translator |DeepL Translator
Average Quality Score 7.90 7.77 8.38

Processing Time (seconds) 0.22 0.26 0.51

BLEU Score (EN—FR / EN—DE) 41.8 (EN—FR) 69.0 (ZH—EN) 43.8 (EN—DE)
Idiomatic Expression Accuracy 83—-98% 83-98% 95—98%
Professional Preference (Blind Test) |[Preferred 1in 4 Preferred 1in 4 Preferred 3 in 4

The Future of Google Translate

The potential of Google Translate (GT) is significant, especially if existing challenges are successfully tackled.
Improvements may allow GT to interpret smoothly in every language and field, facilitating genuinely effortless global
interaction and teamwork. Capable of adjusting to different styles and tones, GT can manage a wide range of tasks,
including creative writing, legal documents, and informal chats with near-human accuracy. Moreover, integrating
user preferences and cultural context might enable tailored, culturally aware translations, greatly improving the tool’s
significance and influence in various real-world environments.

CONCLUSION

Google Translate is an important tool in today's interconnected world, yet it's essential to recognize its advantages
and drawbacks. By employing it thoughtfully and pushing for its ongoing enhancement, we can leverage its
capabilities to overcome language obstacles and encourage more seamless international communication. The future
of GT offers tremendous potential, leading to a world where language ceases to be an obstacle to comprehension and
connection
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