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Abstract
This valuable scientific study comprehensively highlights mechanisms for employing Artificial Intelligence
to enhance machine translation as a pivotal strategy for developing digital Arabic content. It reveals a
significant qualitative gap in translating Arabic texts compared to other living global languages. This gap
primarily stems from the nature of the language's unique morphological and syntactic complexities, vast
dialectal diversity, and the scarcity of specialized Arabic digital resources. The study aims to analyze
translation realities and propose innovative technical solutions through a methodology comparing advanced
models like GPT-4, DeepL.,, Gemini 1.5 Pro, and Hugging Face, utilizing the quantitative BLEU metric.
Testing involved integrated strategies: open-source models, online connected models, heritage style
simulation via pre-training on Sibawayh’s classical 'Al-Kitab', and enhancing models with specialized
lexicons. Results demonstrated Hugging Face outperformed Google Translate in semantic accuracy by 90%),
while GPT-4 achieved exceptional accuracy in complex texts at 99.12%. Meanwhile, the enhanced Gemini
1.5 Pro recorded the highest overall quality at 93.6%, benefiting from its Mixture of Experts (MokE)
architecture. Additionally, heritage text simulation successfully achieved 74.67% stylistic similarity. The
study concluded that improving translation requires merging computational capabilities of large models
with linguistic depth in comprehensive databases, utilizing heritage to train modern algorithms. It
recommends developing accurate resources, enhancing reinforcement learning, and building effective
academic and corporate partnerships to ensure terminological precision. This approach represents a
paradigm shift towards localizing scientific content and achieving fair digital representation for Arabic in
the Generative Al era, ensuring its speakers access global culture with high, sustainable efficiency.
Keywords; Artificial Intelligence; Machine Translation; Arabic Digital Content; Linguistic Databases;

Translation Strategies.
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Modern technology has drastically changed our lives. The world has become a small village, where we can

communicate with anyone anywhere with just the press of a button. However, we must use these
technologies wisely and maintain a balance between the digital world and real life.
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el il g
" In linguistics, the syntax of a language refers to the rules that govern the structure of sentences. A crucial

aspect of this is the morphology, which deals with the formation and structure of words. For example, in
English, the inflection of a verb can change to indicate tense or person. The semantic meaning of a
sentence is determined by both its syntax and morphology. However, when there is ambiguity in a
sentence, it can be due to multiple interpretations or a lexical ambiguity. To avoid this, linguists study the
meaning of words and their denotation. The pragmatic aspect of language helps us understand how context
influences the interpretation of an utterance. Moreover, a bilingual individual might use different registers
depending on the social context, whether formal or informal. For example, when making a request, one
could use a polite register or a more direct one, depending on the situation. The study of dialects within a
language also adds to our understanding of linguistic diversity. Similarly, in sociolinguistics, the way

language is used in different social contexts, such as a speech community, is an important area of study".
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