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Realization of the High-Speed Robot Manipulation for
Variety Parts by Data Abstraction and Simplified Control

ABE Masayoshi, KAWAKAMI Shinji, KANAI Akinobu and SAITOH Yumi

In recent years, the labor cost of high-quality workers has been rising in Japan and other countries that have
shifted from manufacturing to services, and there is a growing need to automate robots in medium- to low-
volume production, which has been done mainly by hand. Therefore, we focused on the kitting process, which is
essential in the pre-assembly process of medium- and low-volume production, and examined the feasibility of a
robot technology that can (1) perform at a speed equivalent to or faster than that of a human, (2) adjust its
position and orientation, and (3) arrange various parts in a predetermined location, so that it can replace human
workers without reducing productivity.

Among the issues with the existing technology, the hardware issues were addressed by improving our existing
hand. In this paper, we define the abstract data required for robot task execution and an architecture that
automatically converts the sensor data acquired by the robot into abstract data for control, in order to solve the
software problem that requires support for various parts and increases the manpower required for programming.
This paper introduces a high-speed handling method using a robot that can complete tasks without increasing the
programming effort. We also report the construction of an actual kitting system using our method and the
achievement of (1) to (3).
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