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Optimizing Real-time Voice Translation for Arabic-English
Interactions: A Multidimensional Evaluation of
Accuracy, Fluency, and Cultural Sensitivity

Dr Mohammad Mahyoob Albuhairy
Associate Professor of Computational Linguistics
Department of Languages and Translation
Arts and Humanities College
Taibah University, Madina, Saudi Arabia

Abstract

Real-time voice translation systems are an advanced tool for overcoming
language barriers. However, their performance in bilingual Arabic-English
interactions faces significant challenges due to the lexical, syntactic, and
semantic complexities of the Arabic language and its cultural diversity. This
study presents a comprehensive and multidimensional assessment of
existing speech-to-speech translation systems, with a focus on semantic
accuracy, fluency, and cultural sensitivity in translating spoken English into
Arabic. It considers lexical (word and vocabulary choice), syntactic
(sentence structure), and semantic (interpretation of meaning) aspects.
Analyzing a diverse dataset comprising spoken Arabic dialogues and
various contexts (e.g., commercial advertisements, social conversations,
greetings). The study employed guantitative and qualitative data analysis to
examine and evaluate translation quality. The findings demonstrate
persistent challenges in addressing lexical (e.g., inaccurate word choice),
syntactic (e.g., unnatural sentence structures), and semantic (e.g.,
misinterpretation of contextual meanings), which are exacerbated by the
limitations of real-time processing. Based on these findings, the study
proposes improvement strategies that include adapting machine learning
models with expanded lexical and grammatical data, including dialects,
developing  context-sensitive  semantic analysis algorithms, and
incorporating cultural adaptation mechanisms to ensure contextual
relevance. These improvements aim to enhance semantic accuracy, dialogue
coherence, and cultural relevance, supporting effective communication and
enhancing translation effectiveness in Arabic-English bilingual interactions.
Keywords: machine translation, real-time voice translation, fluency,
accuracy, cultural sensitivity, Arabic speech recognition.
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