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Motivation & Background 1: Robot Onboard Computer

The Raspberry Pi is a popular low-cost onboard computer for mobile robots.
• Low cost
• Compact size
• Rich I/O 



Motivation & Background 1: Robot Onboard Computer

Image: ROBOTIS

Image: Unitree

TurtleBot 3 Unitree Go1-Edu



The rise of Transformer-based model in AI

Motivation & Background 2: Large Models in Robotics

The rise of Transformer-based model in AI
o “Attention Is All You Need”, 2017
o ChatGPT, 2022

Growing interest in deploying large models in robotics
o Examples: Google RT-2, Physical Intelligence 𝜋0.5 

Video Screenshot: Physical Intelligence 𝜋_0.5 



Motivation & Background 2: Large Models in Robotics
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Overview

What to study:

Can speech transcription model operate efficiently on Raspberry Pis?
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Speech Transcription Models I tested:

o OpenAI Whisper: 
multilingual speech transcription model, released in 2022

o Faster-Whisper: 
a re-implementation of OpenAI’s original Whisper models. 
Optimized for resource-constrained settings using CTtranslate2. 
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Raspberry Pis I tested:



Raspberry Pi Price



Evaluation Set-up

Two Test Sets of .mp3 audio clips were used in the evaluation:

o Test Set 1: Common Voice
10 audio short-text clips from Common Voice dataset. 
Examples:
“Both the engines and the gearbox proved to be unreliable.”
“Once the plan is finalized, the implementation phase begins.”

o Test Set 2: AP News
5 long-text from AP News on YouTube.
Each is about 1-2 minutes long.
Average duration is 87.8 seconds



Evaluation Results - Latency

Latency result on Common Voice test set (short text)



Evaluation Results - Latency

Latency result on AP News test set (long text)



Evaluation Results – Transcription Accuracy

Peak RAM usage of Faster-Whisper int8 models on 
Raspberry Pi 5 (4GB).



Evaluation Results – Transcription Accuracy

Word Error Rate (WER) results on Raspberry Pi 5 (4GB).
Lower values indicate higher accuracy



Evaluation Results – Thermal Consideration

Active cooling is necessary for Raspberry Pi 5 to main high performance [1]

[1] Beserra, David, et al. "Raspberry Pi Single-Board Computers: Cost/Performance Relationship Over Time." IEEE SMC 2024

Official Raspberry Pi 5 Cooler Geekworm Cooler H505 (3rd party)



Evaluation Results – Thermal Consideration

5-second rest interval test.

1-second rest interval test.



Summary and Conclusions

This work evaluated the performance of the Whisper series, on Raspberry Pi 4&5 platforms. 

o Raspberry Pi 5 (4GB) offers the best cost-performance ratio.

o  Faster-Whisper performs faster than the original OpenAI Whisper on Raspberry Pis

o The tiny.en and base.en models from Faster-Whisper are well-suited Raspberry Pis

o RAM size is not a bottleneck for Whisper model on Raspberry Pis

o Active cooling is necessary

Thank you All!
Welcome to contact me via email or LinkedIn.
I am open to future collaborations.
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