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Real-world parallel learning using easily duplicapable small robots to transfer
the learning result to large-size robot

Noda, Shintaro
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To realize a system that enables robots to learn recognition-based behaviors
in real world, it is important to make the system easy to duplicate and inexpensive. The former is
necessary to parallelize and speed up the learning process to enable more complex behaviors, and the
latter is important to facilitate repair and replacement even if the robot fails due to a failed
behavior in the learning phase. To address these issues, this study developed a learning system for

robots using smartphones and small servos. As elemental technologies, we designed a PCB and
developed communication software to control servos from an Android device, implemented software to
handle simulators and real robots in a unified manner for parallel learning, created a quadruped
walking robot, and confirmed its operation through learning to walk.
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1 S. Levine et. al., “Learning Hand-Eye Coordination for Robotic Grasping with Deep
Learning and Large-Scale Data Collection”, ISER, 2016

2 Preferred Networks, Inc., “CEATEC JAPAN 2018: 7
https://www.youtube.com/watch?v=VGj3daiFNdM&feature=youtu.be

3 Tensorflow-agent: https://www.tensorflow.org/agents?hl=ja
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4 ROS: Robot Operating System, http://wiki.ros.org/ja
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5 Noda, S., Sugai, F., Kojima, K., Nguyen, K. N. K., Kakiuchi, Y., Okada, K., & Inaba,
M. (2020). Semi-passive walk and active walk by one bipedal robot: Mechanism, control
and parameter identification. International Journal of Humanoid Robotics, 17(02),
2050012.
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