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Green Computing and DX

R&D Project Title: Low-Carbon Imitation Learning for Robotics

Transformation

Project Leader: Hiromitsu Awano, Associate Professor,

Graduate School of Informatics, Kyoto University

R&D Team: Institute of Science Tokyo, Tsukuba University

Summary :

Collaborative robots, or cobots, are becoming more popular because they
can work with humans and do different tasks. These robots learn by
copying how humans do things. This lets them handle things like fabric.
By 2032, 430,000 of these robots will be launched each year. But their
CO, emissions have been ignored. Cobots use two main types of energy:

1. Driving energy: This energy moves the robot's joints.
2. Computational energy: It powers Al learning and reasoning.

To make cobots more eco-friendly, we propose three key breakthroughs:

1. Lighter AI models: Efficient AI models use less energy for inference.
2. Model merging technology: This technology makes Al model training
more energy-efficient.

3. Predictive Control Theory:
movements more energy-efficient.

Currently, the CO, emissions of collaborative robots are comparable to
those emitted during physical commuting. By halving these emissions, we
can not only enhance the labor-saving benefits of robots but also
contribute to overall decarbonization efforts. Through this project, we aim
to accelerate robotic transformation while also promoting sustainability.

This technology makes robotic
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Overview of imitation learning system
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Research direction of this
project

Facilitating world-leading research focused on
energy efficient imitation learning
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