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Summary:

1. Outline of the Project: Reinforcement Learning is a machine learning framework so

as to acquire a particular function autonomously through trial-and-error. In this project,
we have developed walking robots with 6 limbs through collaboration of the industrial
accumulation and several universities with coordination of the Okaya Chamber of
Commerce and Industry. The developed robots were demonstrated successfully in the
2005 World EXPO, AICHI, JAPAN. As well as the developed algorithm of reinforcement
learning, the project aims at contribution to the society through development of the
process of trial production through collaboration of industrial accumulation and

university researchers.

2. Development Issues: In this project, we addressed the following issues as targets of
development:

(1) Development of the reinforcement learning algorithms. Under coordination of the
Okaya Chamber of Commerce and Industry, advanced reinforcement learning
algorithms for acquisition of walking function by robots in real-time has been developed
by researchers in Kyushu University, Tokyo Institute of Technology, Kyoto University,
Nagano National Collage of Technology and Tokyo University of Science Suwa,

(2) Development of 6 limb robots. With assistance of several factories in the
Suwa/Okaya area, the Industry Network Corporation has been developed 6 limb robots
as a test bed for study of reinforcement learning.

(3) Investigation for Promotion of the Results: The Okaya Chamber of Commerce and
Industry has investigated the promotion of the result and related issues by holding
several committee meetings.

(4) Demonstration of the Robots: The developed robots were named “The
Reinforcement Learning Robots STUDIOUS”, and were demonstrated in the 2005
World EXPO, AICHI, JAPAN.

(5) Improvement of Robots: Based on the findings obtained in the demonstration in the
EXPO, we have improved the robots in the following points for more effective
application of reinforcement learning algorithms to the robots:

- Improvement of the reward sensor introducing a slider mechanism.
- Improvement of durability of the robots by a) developing the heat-sinks for
servo-motors and b) introduction of the pre-tension mechanism by torsion springs

for limbs.
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