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Abstract

With the increasing demand for intelligent services in modern life, enhancing the
naturalness and intuitiveness of human-robot interaction has become a critical
challenge. This study integrates generative artificial intelligence with robotic
technology to develop a highly intelligent interaction system, aimed at applications in
highly interactive scenarios such as educational assistance and medical care,
improving the naturalness and efficiency of human-robot interaction.

In this research, the Pepper robot serves as the interaction platform, combining
OpenAl's Whisper model for speech recognition and the GPT-40 model for natural
language generation. Visual data is captured by the robot's built-in camera, encoded,
and processed together with transcribed speech text on the server. Additionally,
through Prompt Engineering, the system ensures that the generated language outputs
are logical, well-formatted, and tailored to specific scenarios.

The system demonstrates strong performance in speech recognition accuracy, the
fluency and coherence of language generation, and the appropriateness of robot
motion execution. Notably, the multimodal integration of transcribed speech text and
visual data makes the interaction process more natural and seamless. This system has
significant potential for applications in daily services, educational assistance, and
medical care, offering new possibilities for the advancement of intelligent robotic

technologies.

Keyword : Generative Pre-trained Transformer, Humanoid Robot,

Large Multimodal Models, Whisper
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2.1 Generative Pre-trained Transformer
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Standard Prompting Chain-of-Thought Prompting
' Model Input ~ ModelInput
Q: Roger has 5 tennis balls. He buys 2 more cans of ! Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now? tennis balls does he have now?
A: The answer is 11. A: Roger started with 5 balls. 2 cans of 3 tennis balls

each is 6 tennis balls. 5 + 6 = 11. The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to
do they have? make lunch and bought 6 more, how many apples
do they have?

" ModelOuput  Modeioupu

~

. | A The cafeteria had 23 apples originally. They used
( A: The anewer i 27. 3¢ 2010 make lunch. So they had 23 - 20 = 3. They

bought 6 more apples, so they have 3 + 6 = 9. The
| answeris 9. /
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