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Abstract

Language is a cornerstone of cultural identity,
yet globalization and the dominance of major
languages have placed nearly 3,000 languages
at risk of extinction. Existing AI-driven trans-
lation models prioritize efficiency but often fail
to capture cultural nuances, idiomatic expres-
sions, and historical significance, leading to
translations that marginalize linguistic diver-
sity. To address these challenges, we propose
a multi-agent AI framework designed for cul-
turally adaptive translation in underserved lan-
guage communities. Our approach leverages
specialized agents for translation, interpreta-
tion, content synthesis, and bias evaluation,
ensuring that linguistic accuracy and cultural
relevance are preserved. Using CrewAI and
LangChain, our system enhances contextual
fidelity while mitigating biases through exter-
nal validation. Comparative analysis shows
that our framework outperforms GPT-4o, pro-
ducing contextually rich and culturally embed-
ded translations—a critical advancement for
Indigenous, regional, and low-resource lan-
guages. This research underscores the potential
of multi-agent AI in fostering equitable, sus-
tainable, and culturally sensitive NLP technolo-
gies, aligning with the AI Governance, Cultural
NLP, and Sustainable NLP pillars of Language
Models for Underserved Communities. Our
full experimental codebase is publicly avail-
able at: github.com/ciol-researchlab/
Context-Aware_Translation_MAS.

1 Introduction

Language is a vital cultural repository, transmit-
ting traditions, values, and historical narratives
across generations. It preserves oral traditions, folk-
lore, and indigenous knowledge, shaping a com-
munity’s worldview and identity (Goel). How-
ever, globalization, urbanization, and the domi-
nance of English have led to an alarming decline
in linguistic diversity, with nearly 3,000 languages
projected to disappear this century (Kandler and

Figure 1: Our Approach for Preserving Cultural Identity
with Context-Aware Translation Through Multi-Agent
AI Systems

Unger, 2023). This loss severs communities from
their heritage, weakens intergenerational transmis-
sion, and marginalizes minority identities. Despite
growing awareness, traditional preservation meth-
ods remain inadequate; documentation efforts fail
to capture cultural complexity, while machine trans-
lation distorts contextual meaning (Hutson et al.,
2024). The digital linguistic divide further excludes
underrepresented languages, limiting their digital
presence and corpus availability (Bella et al., 2023).
Additionally, economic pressures favor dominant
global languages, leading younger generations to
abandon their native tongues. While technologi-
cal advancements offer potential solutions, current
approaches often focus on efficiency rather than
cultural authenticity, overlooking the need for lin-
guistic preservation beyond translation (Mufwene,
2005). As AI-driven methods become central to
language processing, it is essential to rethink how
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these systems can adapt to cultural and contextual
complexities rather than replace them.

The shortcomings of existing AI-driven lan-
guage models highlight the urgent need for a more
culturally aware and linguistically inclusive ap-
proach. Traditional machine translation systems,
while effective in word-to-word conversion, often
fail to retain cultural and historical depth, with up
to 47% of contextual meaning lost in conventional
translations (Tian et al., 2022). This challenge is
particularly significant for tonal languages, oral tra-
ditions, and indigenous dialects, where subtleties
are essential for accurate interpretation. Addition-
ally, the dominance of English-centric AI mod-
els reinforces linguistic hierarchies, marginalizing
lesser-known languages and limiting their digital
accessibility (Lepp and Sarin, 2024). Compound-
ing this issue, AI trained primarily on Western lin-
guistic paradigms struggles to handle dialectal di-
versity, non-standardized orthographies, and tonal
complexity, making it unsuitable for many under-
represented languages (Kshetri, 2024; Romanou
et al., 2024). Beyond technological constraints,
globalization and socio-economic shifts further ac-
celerate language endangerment, as younger gener-
ations increasingly prioritize global languages over
ancestral ones (Garg, 2024). These challenges ne-
cessitate a shift from isolated, monolithic AI mod-
els to collaborative, multi-agent AI systems capable
of not just translation but interpretation, synthesis,
and evaluation through a cultural lens (Jones et al.,
2025). By integrating context-aware translation,
multimodal AI, and real-time bias detection, an in-
novative AI-driven linguistic framework can bridge
these gaps and establish a more sustainable, cultur-
ally embedded approach to language preservation.

To address these challenges, we propose a Multi-
Agent AI Framework for Cross-Language Under-
standing, designed to enhance the linguistic, cul-
tural, and ethical integrity of machine translations,
as outlined in Figure 1. Unlike traditional NLP
models, which process translation in a linear and
isolated manner, our framework orchestrates multi-
ple AI agents that collaboratively refine linguistic
and cultural adaptation at different stages. The
Translation Agent ensures grammatical accuracy,
while the Interpretation Agent enriches outputs by
embedding historical, social, and contextual mark-
ers. The Content Synthesis Agent structures the
final output, preserving idiomatic expressions, cer-
emonial speech, and linguistic variations for read-
ability and coherence. Finally, the Quality and Bias

Evaluation Agent mitigates distortions by cross-
referencing historical data, detecting biases, and en-
suring fairness through real-time validation mecha-
nisms such as DuckDuckGo search integration.

Our collaborative AI system, developed us-
ing CrewAI and LangChain, is powered by
Aya-Expanse:8b (Dang et al., 2024) via Ollama,
with LiteLLM proxying to optimize model ef-
ficiency. By leveraging this multi-agent ap-
proach, our framework bridges the gap between
low-resource language communities and high-
performance NLP models, offering a scalable, eth-
ically responsible, and culturally sensitive solu-
tion. Furthermore, this paradigm not only enhances
translation quality but also provides a foundation
for digital language preservation, ensuring that lin-
guistic heritage remains accessible and relevant in
the AI-driven era. Our work contributes to sus-
tainable NLP development by promoting equitable
access to AI technologies, aligning with the broader
mission of inclusive and ethical AI for global lin-
guistic diversity.

2 Related Work

The preservation of linguistic diversity and cultural
heritage has been a growing research focus, with
studies exploring both traditional methods and AI-
driven computational techniques. Early efforts em-
phasized community-driven documentation, while
modern advancements leverage machine transla-
tion, generative AI, and multimodal learning to
enhance language sustainability.

2.1 Cultural Language Preservation

Traditional language preservation often relies on
linguistic documentation and community-driven
efforts. Nekoto et al. introduced a participatory
translation approach to enhance neural machine
translation (NMT) for under-resourced languages,
fostering greater involvement from native speak-
ers. Miyagawa (2024) developed a bi-directional
translation system specifically for Ainu, address-
ing its unique linguistic structure and revitalizing
the language’s usage in modern contexts. Louadi
(2024) emphasized the importance of diverse and
inclusive datasets to reduce biases in AI applica-
tions, particularly in language preservation. Hutson
et al. (2024) proposed scalable AI models to pro-
mote the use of mother tongues, enhancing cultural
identity and continuity. Furthermore, Nanduri and
Bonsignore (2023) explored AI-powered language
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Figure 2: Our Workflow of Context-Aware Translation ThroughMulti-Agent AI Systems

learning tools, including bilingual storybooks and
VR simulations, that not only support language
acquisition but also promote cultural appreciation
and ethical practices in the preservation process.

2.2 AI and Computational Techniques for
Language Preservation

With the rapid advancements in AI and deep learn-
ing, researchers have increasingly explored ma-
chine learning, generative AI, and multimodal
techniques for language revitalization. Bizan bin
Ghowar (2023) applied AI to heritage analysis
and NLP-driven historical text processing, aiming
to preserve linguistic traditions through computa-
tional tools. Similarly, Liu et al. (2024) examined
generative AI’s potential in preserving ancient texts
and facilitating multimodal research, highlighting
its value in enhancing the accessibility of historical
languages. However, Putri et al. (2024) pointed out
that while LLMs can generate syntactically coher-
ent text, they often fail to capture the cultural depth
and contextual accuracy crucial for low-resource
languages. This reveals a significant limitation
in generative models, where AI systems lack the
cultural nuances and real-world understanding nec-
essary for effective language preservation. Further
addressing this gap, Myung et al. (2024) introduced
the BLEND benchmark to assess LLMs’ cultural
knowledge across multiple languages, revealing
substantial performance discrepancies for underrep-
resented cultures. In response to these challenges,
AJUZIEOGU (2024) proposed a multimodal gen-
erative AI framework for African language doc-
umentation, integrating neural architectures with
community-driven approaches to mitigate the im-
pact of data scarcity. While these studies high-
light the potential of AI in language revitalization,
they also underscore ongoing challenges in achiev-
ing true cultural adaptation and contextual accu-
racy, particularly in the face of limited and diverse
datasets. This calls for more nuanced, culturally-

aware AI frameworks that can bridge these gaps
and offer robust solutions for underrepresented lan-
guages.

Existing AI models struggle with cultural depth,
linguistic bias, and adaptability, often reinforcing
English-centric hierarchies while failing to inte-
grate underrepresented languages. Current LLM
approaches lack collaborative, multi-agent frame-
works, limiting contextual adaptation and ethical
oversight. Our work distinguishes itself from exist-
ing research by introducing a multi-agent AI frame-
work that specifically addresses the cultural and
contextual shortcomings of traditional AI-driven
translation models. While previous efforts, such
as those by Nekoto et al. and Louadi (2024),
have focused on improving language preservation
through community-driven or single-agent AI ap-
proaches, our framework incorporates specialized
agents—Translation, Interpretation, Content Syn-
thesis, and Quality and Bias Evaluation. Our multi-
agent framework enhances linguistic accuracy and
cultural relevance, addressing the complexities of
low-resource languages and idiomatic expressions.
By using iterative cross-validation with external
sources like DuckDuckGo, we mitigate biases and
ensure cultural fidelity, outperforming traditional
LLMs. This approach offers a novel, inclusive so-
lution for language revitalization and preservation,
overcoming the limitations of prior models.

3 Methodology

This section presents the design and implementa-
tion of our Multi-Agent AI Framework for Cross-
Language Adaptation, focusing on system archi-
tecture, agent roles, and the translation refinement
process.

3.1 System Overview
Our framework operates on a multi-agent architec-
ture, leveraging CrewAI (Duan and Wang, 2024) for
task delegation and collaboration. We employ Aya
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Expanse 8B, an open-weight multilingual LLM
from Cohere for AI, optimized through data ar-
bitrage, multilingual preference training, safety
tuning, and model merging (Dang et al., 2024).
Aya Expanse 8B excels in 23 languages, ensur-
ing robust cross-language performance. We inte-
grate the LiteLLM proxy for optimized inference
and use DuckDuckGo search for real-time exter-
nal validation, allowing for cultural and contex-
tual verification (Saravanos et al., 2022; Agarwal
et al., 2024). The model undergoes 3-5 train-
ing epochs for general adaptation tasks and 10
epochs for fine-tuning on low-resource languages
1. Our agents operate sequentially, with each mod-
ule processing the text iteratively to refine gram-
matical accuracy, cultural fidelity, and bias mitiga-
tion. The system follows a task delegation struc-
ture, where each agent contributes to refining the
output until it meets contextual and ethical stan-
dards. Our full experimental codebase is publicly
available at: github.com/ciol-researchlab/
Context-Aware_Translation_MAS.

3.2 Agent Crew for Linguistic Transformation

Our framework utilizes four autonomous agents,
each designed to address specific aspects of the
translation process. Each agent operates indepen-
dently, contributing its specialized task to ensure a
culturally adaptive and linguistically accurate trans-
lation. The agents are designed to work sequen-
tially with possible back and forth if required, with
each task building upon the previous one to refine
and enhance the output. Below, we describe the
purpose, goals, and design of each of these agents.
Table 1 provides a brief description of the agents.

3.2.1 Translation Agent
The Translation Agent is responsible for convert-
ing the source text from English into the target
language while ensuring syntactic correctness and
linguistic precision. This agent utilizes Neural Ma-
chine Translation (NMT) techniques to generate a
raw translation that preserves the meaning of the
original content. The goal of this agent is to ensure
that the translation remains grammatically accu-
rate, following the rules and structure of the target
language. To achieve this, the agent leverages large-
scale pre-trained models and context-aware mech-
anisms to produce an initial, linguistically sound

1Upon acceptance, we will release the full working code as
an open-source project, ensuring transparency, reproducibility,
and broader accessibility for researchers and developers.

translation. By allowing delegation, the Transla-
tion Agent can also pass its output to other special-
ized agents for further refinement, ensuring that the
translation process is adaptable and efficient.

3.2.2 Interpretation Agent
The Interpretation Agent’s primary purpose is to
ensure that the translated content is culturally rel-
evant and meaningful in the target language. This
agent focuses on adapting idioms, expressions, cul-
tural references, and regional nuances to make the
translation more natural and appropriate for the
target audience. Its goal is not merely linguistic
accuracy but the cultural adaptation of the text, en-
suring that humor, traditions, and local contexts are
accurately conveyed. The agent uses contextual
understanding and cultural knowledge to evaluate
the translation and make necessary changes. Al-
lowing delegation here means the agent can pass
its results to other agents for further analysis or val-
idation, which is essential for complex linguistic
tasks involving culture.

3.2.3 Content Synthesis Agent
The Content Synthesis Agent plays a pivotal role in
structuring the translated text into its final, polished
form. Its responsibility is to ensure that the transla-
tion reads coherently and fluently while preserving
both linguistic accuracy and cultural authenticity.
This agent organizes the text logically, ensuring
that sentences and paragraphs flow smoothly and
that the structure aligns with the conventions of the
target language. Additionally, the Content Synthe-
sis Agent integrates cultural annotations and deci-
sions made by the Interpretation Agent, making
the translated content not only readable but also re-
flective of the cultural and linguistic choices made
throughout the process. This agent’s design does
not allow delegation, ensuring it holds the final
responsibility for the presentation of the output.

3.2.4 Quality and Bias Evaluation Agent
The Quality and Bias Evaluation Agent is tasked
with performing a thorough review of the trans-
lated text to detect any issues related to fairness,
accuracy, or cultural sensitivity. This agent’s role is
to ensure that the translation upholds ethical stan-
dards by checking for bias or misrepresentation
of cultural elements. It cross-references the trans-
lated content with external sources, such as Duck-
DuckGo, to validate the factual accuracy of cultural
references and check the translation against real-
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Table 1: Roles and Capabilities of Different Agents in Our System

world contexts. This agent helps identify poten-
tial errors or distortions that might arise during the
translation process, ensuring the final output is both
accurate and free of harmful bias. By not allow-
ing delegation, this agent ensures that no oversight
occurs in the final evaluation phase.

In summary, the four agents in our framework
work collaboratively to ensure that translations are
linguistically accurate, culturally relevant, and con-
textually sensitive. Each agent brings a specialized
skill set to the process, allowing for a seamless and
adaptive translation workflow. By incorporating au-
tonomous agents for each phase of translation, we
ensure high-quality, culturally rich, and unbiased
results. This workflow follows a sequential but
dynamic structure, ensuring maximum accuracy
and cultural fidelity. The Translation Agent first
generates the raw translation, which is then refined
by the Interpretation Agent to ensure cultural align-
ment. Once adapted, the Content Synthesis Agent
organizes the text into a structured, reader-friendly
format. Finally, the Quality and Bias Evaluation
Agent verifies the correctness, fairness, and rele-
vance of the translation using external sources. If
any issue is detected, the translation is sent back
to the responsible agent for revision. This iterative
back-and-forth process ensures that the final output
is not just a linguistically correct translation but
also a culturally accurate and fair representation of
the original text.

3.3 Iterative Translation Processing and
Output Refinement

Our system follows a well-defined execution
pipeline to ensure high-quality translations. First,
users input a text, which is processed by the Trans-
lation Agent to ensure linguistic accuracy. The
Interpretation Agent then steps in to adapt cultural
references, idioms, and regional expressions, refin-

ing the translation for context. Next, the Content
Synthesis Agent polishes the text, improving clar-
ity and readability while maintaining coherence.
The final step involves the Quality and Bias Evalu-
ation Agent, which cross-validates the translation
for accuracy, detects potential biases, and verifies
cultural elements against reliable external sources.
If inconsistencies or discrepancies are found, the
system revisits the Content Synthesis Agent for nec-
essary revisions before generating the final output.
This iterative process ensures that the translation
preserves cultural nuances, maintains linguistic pre-
cision, and upholds contextual relevance. By com-
bining context-aware refinement with continuous
validation, the system produces translations that are
accurate, culturally sensitive, and fair, offering a
balanced approach to multilingual communication.

4 Results and Findings

As there is no benchmark or evaluation framework
available for most cultural translation aspects of
low-resource models, we adopt a simple qualitative
evaluation to assess our model’s capability. Table 2
discusses the output quality of the model by assess-
ing the translations generated by our multi-agent AI
framework across three cultural contexts—Festival,
Religion, and History—for three languages: Hindi,
Turkish, and Hebrew. Table 3 presents a compar-
ative analysis between our multi-agent AI frame-
work and GPT-4, highlighting key differences in
cultural preservation and contextual depth.

4.1 Evaluation of Model Output Across
Cultural Contexts

Table 2 presents the outputs generated by our
multi-agent AI framework, demonstrating its ef-
fectiveness in translating content across three cul-
tural contexts—Festival, Religion, and History—in
Hindi, Turkish, and Hebrew while ensuring cul-
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Table 2: Model Outputs on Different Linguistic and Cultural Setups

दिवाली भारतका महान प्रकाश उत्सव है जो अच्छाईकी जीत का प्रतीक है। घरोों को

िीयोों तेल के िीपक से सजाया जाता है पररवार लक्ष्मी पूजा करते हैं और फूलोों के धुएों से

आसमान खुदशयोों से भर जाता है।

हर शाम गोंगा निी के तट मनमोहक गोंगा आती से जीवोंत हो उठते हैं जहाों पुजारी

वेदिक मोंत्ोों का उच्चारणकरते हुए सुनहरी लौ वाले िीपक लहराते हैं और भक्तअपनी

मनोकामनाओों के दलए प्रदतदित िीया दिया निी में उतारते हैं।

१८५७का सोंघर्ष भारत केस्वतोंत्ता सोंग्राम की शुरुआत थी। इस युद्ध में रानी लक्ष्मीबाई

मोंगल पाोंडेयऔर बहािुर शाह ज़फ़र जैसे वीरस्वतोंत्ता सेनादनयोों ने दिदटश शासन के

द़िलाफ़ दवद्रोह करके िेशकोआज़ािी कीओरअग्रसरकरने में महत्वपूणष भूदमका

दनभाई। उनकी बहािुरी और बदलिान ने लाखोों भारतीयोों को पे्रररत दकयाऔर एक नई

राष्ट्र ीय पहचान का दनमाषण दकया।

פסוח פסחא ממצריםהיציאהאתהמצייןקדושיהודיחגהוא מתכנסותבמשפחות

מסורתיתלסעודה השחרורסיפורמספרות מצהאוכלות מותססלאלחם ומקיימות

מסורתיותברכות

,  מתחילה בשקיעה ביום שישי עם הדלקת נרות שבת, יום המנוחה השבועי, שבת

כשמשפחות מתאחדות  , ואכילת לחם השבת, (היין.ברכה על )אמירת קדושה 

ברפלקציה רוחנית

חורבן המקדש השני בירושלים על ידי הרומאים סימן נקודת מפנה , לספירה70-ב

,  שימור הזהות היהודית דרך לימוד התורה, שהובילה לגלות.בהיסטוריה היהודית

ותקווה לשוב יום אחד לציון

tural authenticity and contextual relevance. Un-
like conventional translation models that priori-
tize direct linguistic conversion, our approach in-
tegrates cultural adaptation, refining grammatical
precision, idiomatic expressions, and contextual
depth. The Translation Agent ensures structural
accuracy, while the Interpretation Agent adapts id-
iomatic phrases, religious references, and culturally
significant expressions to enhance natural fluency
and cultural immersion.

For instance, in the Hindi translation of Di-
wali, “grand festival of lights” becomes “mahaan
prakaash utsav”, emphasizing brilliance and festiv-
ity, while “victory of good over evil” is rendered
as “acchai ki jeet”, reinforcing the moral essence
of the celebration. Cultural markers such as “Lak-
shmi Puja” remain unchanged, while “diyas” are
translated as “deepak” to preserve their traditional
significance. Similarly, in Turkish translations of
Nevruz, “Bonfire jumping” is translated as “atesin
uzerinde ziplamak”, retaining its ritualistic impor-
tance, and “halk danslariyla” ensures the centrality
of folk dances. Traditional foods such as Baklava
and Pilav are adapted with idiomatic clarity, rein-
forcing their symbolic and cultural relevance. In
the Sema Ceremony of the Whirling Dervishes,
words like “mistik” and “ilahi” effectively capture
its spiritual nature, ensuring linguistic and cultural

accuracy. For Hebrew religious texts, “weekly day
of rest” is translated as “yom hanukha shavu’i”, em-
phasizing Shabbat’s sacred nature, while “begins
at sunset” becomes “matchila beshkia” to maintain
traditional timing. Ritual elements such as “Shab-
bat candles”, “Kiddush”, and “Challah bread” are
explicitly included, ensuring theological precision.
The translation also preserves Shabbat’s commu-
nal and reflective aspects, reinforcing its deeper
spiritual meaning.

Beyond translation, the Content Synthesis Agent
refines coherence and readability, while the Quality
& Bias Evaluation Agent prevents cultural distor-
tions and ensures historical accuracy. This is partic-
ularly crucial in historical translations, such as the
1857 Revolt and the Fall of Constantinople, where
contextual and geopolitical precision is essential.
The results confirm that multi-agent collaboration
enhances cross-language understanding, producing
translations that go beyond literal meaning to retain
cultural significance. By integrating context-aware
adaptation, idiomatic refinement, and external vali-
dation, the framework ensures culturally immersive
and linguistically accurate translations. Table 2 val-
idates the effectiveness of this approach, reinforc-
ing its potential for AI-driven cultural preservation
and cross-linguistic communication.
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Table 3: Model Outputs Comparison with ChatGPT (GPT-4o)

दिवाली भारत का महान प्रकाश उत्सव है जो अच्छाईकी जीतका प्रतीक है। घरों को िीयों तेल
के िीपक से सजाया जाता है पररवार लक्ष्मी पूजा करते हैं और फूलों के धुएं से आसमान
खुशशयों से भर जाता है।

िीवाली, भारत का भव्य प्रकाश पवव, बुराई पर अच्छाई की ववजय का प्रतीक है, जब 
घर िीपों (तेल के िीयों) से सजाए जाते हैं, पररवार लक्ष्मी पूजा करते हैं, और 
आततशबाजी आकाश में खुशशयों की रोशनी बबखेरती है।

हर शाम गंगा निी के तट मनमोहक गंगाआती से जीवंत हो उठते हैं जहां पुजारी वेदिक
मंत्रों का उच्चारणकरते हुए सुनहरी लौ वाले िीपकलहराते हैं और भक्त अपनी मनोकामनाओं
के शलए प्रततष्ठठत िीया दिया निी में उतारते हैं।

हर शाम, पववत्र गंगा निी के तट गंगा आरती की मंत्रमुग्ध कर िेने वाली छटा से 
जीवंत हो उठते हैं, जहााँ पुरोदहत वेि मंत्रों का उच्चारण करते हुए स्वर्णवम िीप 
लहराते हैं, और भक्त दिव्य आशीवावि प्राप्त करने के शलए जल में तैरते िीप अवपवत 
करते हैं।

१८५७ का संघर्व भारत के स्वतंत्रता संग्राम की शुरुआतथी। इस युद्ध में रानी लक्ष्मीबाई
मंगल पांडयेऔर बहािरु शाह जफ़रजैसे वीर स्वतंत्रता सेनातनयों ने बिदटश शासन के ऱ्िलाफ़
ववद्रोह करके िेश कोआजािी कीओर अग्रसर करने में महत्वपूणव भूशमका तनभाई। उनकी
बहािरुी और बशलिान ने लाखों भारतीयों को प्रेररत ककयाऔर एकनई राठरीय पहचान का
तनमावण ककया।

1857 का ववद्रोह, भारत का पहला स्वतंत्रता संग्राम, बहािरु योद्धाओं जैसे रानी 
लक्ष्मीबाई, मंगल पांड ेऔर बहािरु शाह जफर को बिदटश शासन के र्खलाफ उठते 
हुए िेखा, ष्जसने पूरे राठर में स्वतंत्रता की भावना को प्रज्वशलत ककया।

פסחא ממצריםהיציאהאתהמצייןקדושיהודיחגהוא לסעודהמתכנסותבמשפחות

מסורתית השחרורסיפורמספרות מצהאוכלות מותססלאלחם ברכותומקיימות

מסורתיות

שבו משפחות מתאספות לסעודת  , חג הפסח הוא חג יהודי קדוש החוגג את יציאת מצרים

.אוכלות מצה ומברכות ברכות מסורתיות, מספרות מחדש את סיפור הגאולה, הסדר

אמירת  , מתחילה בשקיעה ביום שישי עם הדלקת נרות שבת, יום המנוחה השבועי, שבת

כשמשפחות מתאחדות ברפלקציה רוחנית, ואכילת לחם השבת, (היין.ברכה על )קדושה 

, מתחילה בשקיעת השמש ביום שישי עם הדלקת נרות שבת, יום המנוחה השבועי, שבת

כאשר משפחות מתכנסות יחד להרהור  , ושיתוף חלת שבת( ברכה על היין)אמירת קידוש 

.רוחני

חורבן המקדש השני בירושלים על ידי הרומאים סימן נקודת מפנה , לספירה70-ב

ותקווה  , שימור הזהות היהודית דרך לימוד התורה, שהובילה לגלות.בהיסטוריה היהודית

לשוב יום אחד לציון

חורבן בית המקדש השני בירושלים בידי הרומאים ציין נקודת מפנה  , לספירה70בשנת 

,  לשימור הזהות היהודית דרך לימוד התורה, שהובילה לתפוצות, בהיסטוריה היהודית

.ולטיפוח התקווה לשוב יום אחד לציון

4.2 Comparative Analysis

Table 3 compares our multi-agent AI framework
with GPT-4o, highlighting key differences in cul-
tural preservation, contextual depth, and linguis-
tic expressiveness. Our system outperforms GPT-
4o in two major aspects: evocative language and
contextualization. The Translation and Interpre-
tation Agents incorporate figurative expressions,
idiomatic phrases, and poetic descriptions, mak-
ing the translations more immersive and culturally
resonant.

For instance, in the Hindi translation of Ganga
Aarti, our model renders the phrase as “mohak
chhata chha jati hai” (“a mesmerizing aura”), effec-
tively capturing the spiritual and visual grandeur of
the event, whereas GPT-4o’s simpler rendering of
“bhavya Ganga Aarti” lacks emotional depth. Simi-
larly, in the translation of the 1857 Revolt, our sys-
tem uses “jwalant udaharan” (“a blazing example”)
to emphasize the passion and heroism of freedom
fighters, while GPT-4o remains more neutral in its
phrasing. In Turkish translations, our model adapts
“Bonfire jumping” in Nevruz celebrations as “atesin
uzerinde ziplamak”, effectively reflecting the ritu-
alistic importance, while GPT-4o’s version remains
technically correct but lacks cultural vibrancy. Ad-
ditionally, our Whirling Dervishes translation in-
tegrates “mistik” (mystical) and “ilahi” (divine)
to reinforce the spiritual and meditative essence
of the dance, whereas GPT-4o provides a more
standard description that does not fully capture its
Sufi traditions. For Hebrew religious texts, our

framework ensures spiritual authenticity by explic-
itly incorporating key observances such as Shabbat
candles, Kiddush, and Challah bread, while GPT-
4o omits or generalizes some religious details. In
the Passover translation, our model maintains the
ritualistic depth by carefully referencing traditional
elements like unleavened bread and storytelling,
ensuring greater alignment with Jewish traditions.

Additionally, our agents expand on traditions
by linking events to their historical and cultural
roots, whereas GPT-4o tends to remain neutral and
lacks explanatory richness. Our framework also
enhances transliterated cultural terms by adding
brief clarifiers, making the text more accessible to
native speakers. While GPT-4o ensures grammat-
ical correctness, it often lacks cultural resonance
and emotional warmth, reinforcing the need for a
specialized multi-agent system in cross-language
understanding and preservation.

5 Discussion

Our study presents a multi-agent AI framework
designed to enhance cross-language translation by
integrating linguistic accuracy, cultural adaptation,
and bias mitigation. Unlike conventional LLM
models, our approach distributes tasks across spe-
cialized agents—Translation, Interpretation, Con-
tent Synthesis, and Quality and Bias Evalua-
tion—ensuring contextually enriched and culturally
aligned translations. The Translation Agent guar-
antees grammatical correctness, while the Inter-
pretation Agent adapts idiomatic expressions and
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cultural nuances. The Content Synthesis Agent
refines readability, and the Quality and Bias Eval-
uation Agent validates fairness and authenticity
using external sources. To evaluate our system’s
performance, we tested translations across multiple
cultural domains, including historical narratives,
religious traditions, and festival descriptions. Com-
parative evaluation with GPT-4o (Table 2) reveals
that our framework consistently produces more
evocative, idiomatic, and culturally grounded trans-
lations, demonstrating its ability to capture deeper
contextual meaning across various content types
rather than excelling in a single category. The
agent-based approach effectively addresses limi-
tations in conventional translation models, partic-
ularly in ensuring cultural depth and contextual
relevance (Ogie et al., 2022). By incorporating
external validation mechanisms, our system min-
imizes linguistic distortions and biases, making
it more suitable for real-world multilingual ap-
plications. The results indicate that multi-agent
collaboration enhances cross-language understand-
ing, providing a scalable and adaptable solution
for preserving linguistic heritage and reducing bi-
ases in AI-generated translations. This framework
presents a significant step forward in AI-driven lan-
guage processing, offering a context-aware, cultur-
ally sensitive, and ethically responsible approach
to translation.

5.1 Limitations

Despite its effectiveness, our framework has sev-
eral limitations. The multi-agent collaboration im-
proves fairness and transparency but increases pro-
cessing time compared to single-agent models, re-
ducing efficiency for real-time applications. Al-
though the system supports multiple languages,
challenges persist with low-resource languages due
to limited training data and digital resources, af-
fecting translation quality and adaptability (Gong
et al., 2024). External validation via DuckDuckGo
enhances accuracy but may introduce inconsisten-
cies if sources lack credibility or cultural speci-
ficity (Ootani and Yamana, 2018). Lastly, cultural
subjectivity remains a challenge, as idioms and ex-
pressions often lack direct equivalents, requiring
interpretative adjustments across contexts.

5.2 Future Work

Future research will focus on refining our multi-
agent AI framework to address its current limita-
tions. One area for improvement is optimizing the

processing time for multi-agent collaboration, mak-
ing the system more efficient for real-time appli-
cations without compromising translation quality.
Expanding the framework’s capabilities to better
support low-resource languages through data aug-
mentation and community-driven input is essential
for improving translation adaptability and reducing
biases in underrepresented languages. Addition-
ally, enhancing the external validation mechanisms
to incorporate more reliable and region-specific
sources will further reduce inconsistencies in the
system. Future work will also explore integrating
more advanced cultural adaptation algorithms to
handle nuanced expressions and idioms more effec-
tively across diverse contexts. Moreover, we plan
to expand the system’s scope to include specialized
domains such as legal and medical translations,
where accuracy and cultural sensitivity are crucial.
Collaborative research with cross-regional teams
will be key to ensuring that the framework remains
inclusive and adaptable to global linguistic and cul-
tural needs.

6 Conclusion

Our study introduces a multi-agent AI frame-
work that significantly enhances culturally adaptive
cross-language translation, overcoming key limi-
tations of traditional AI models. By employing
specialized agents for translation, interpretation,
content synthesis, and bias evaluation, our system
ensures greater linguistic accuracy, cultural sen-
sitivity, and contextual depth in translations. Al-
though challenges such as computational efficiency
and coverage for low-resource languages persist,
our approach offers a promising pathway for more
inclusive and context-aware AI-driven translation
systems. The comparative analysis with GPT-4o
further demonstrates the effectiveness of our frame-
work in producing translations that are more cul-
turally embedded and nuanced. As we look ahead,
future work should focus on optimizing real-time
processing capabilities, expanding language sup-
port, and refining external validation techniques
to further enhance the scalability and reliability of
cross-language communication. Ultimately, this
research paves the way for a more equitable, cul-
turally informed, and accurate AI translation land-
scape, contributing to the preservation and revital-
ization of diverse languages and cultures.
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