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Introduction 

India has many languages, and it is difficult to communicate with everyone by 

learning their language, especially in remote places with a lack of internet. It is 

also difficult to use Google Translate. Moreover, the current translators need the 

internet and don’t have a proper audio output for cheap prices, just text. 

 

 So, the solution aims to bridge the language gap between mainstream 

languages and remote languages (tribal languages). 

 

This project aims to bridge language barriers and connect people especially 

remote people. The project aligns with SDG 10 which is to reduce inequalities, 

SDG 16 which is peace, justice and strong institutions. 

 

Literature Survey 

 

 

 



 

 

Design 

 



 Feasibility: No network connectivity required and can be held in hand 
hence works in any  

Novelty: The entire setup works offline and does translation locally on the SBC 

itself, moreover the setup is portable. 

 

Simulation 

The simulation consists of a program which cascades ASR, NMT and TTS and does the 

translation of languages.  The environment used was python within Ubuntu 24.04 

 

 

 

Case 1: English to Kannada 

 

 

 

 



 

Case 2: Kannada to English 

 

 

Hardware Implementation 

• Raspberry Pi 5 8GB and its cooling fan 

• HDMI to micro–HDMI Cable 

• Bluetooth Speaker  

• SD Card 

• Raspberry Pi power supply 

 

Overall Cost: 11.4K INR 

 



 

 

 

 

 

 

 

 

 

Results 

Comparison of other translator models using BLEU score: 

 

 

 



BLEU scores of translation models built by Ai4Bharat 

 

Comparisons of BLEU Scores of other types of translation models with that of 
our model

 
  

Analysis: 

• Top Performers: 

o Google Translate (with backtranslation) and a research model both 

achieve 42.8, the highest credible scores, highlighting 

backtranslation’s effectiveness. 

o IndicTrans (37.6) matches optimized Transformers, outperforming 

Google’s base model (34.5). 

 

 



• Outliers & Issues: 

o A Transformer model claims 86.32%, likely due to overfitting, 

narrow test data, or metric misuse. 

o IndicTrans2 (22.25) underperforms, suggesting multi-language 

scalability challenges; fine-tuning adds no improvement. 

• Low-Resource & Unsupervised: 

o Optimized Transformers (e.g., low-resource NMT) hit 37.6, 

showing viability for constrained settings. 

o UNMT XLM scores 0.61, underscoring the difficulty of 

unsupervised methods without parallel data. 

Key Takeaway: Backtranslation and domain-specific optimizations yield the 

best results, while multi-language models and unsupervised approaches 

struggle.  

 

Conclusion 

• Successfully integrated and tested the models 

• IndicTrans is overall a good fit for using on a raspberry pi 

• Hardware prototype works properly 

• Challenges & Roadblocks: 

o The delay is high. 

o Better models do not work on the raspberry pi due to 

dependencies not developed for ARM architecture 

• Next Steps & Roadblocks: 

o Delay must be improved 

o Need to add support for more languages and add 

seamless selection of direction 

 

 

 


