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Abstract
In short-distance races of international athletic meets such as the Olympic Games and the World
Championships in Athletics, the use of false start apparatuses is required (International Association of
Athletics Federations: IAAF Rules No. 1, Clause 1, a-c). Several types of the false start apparatuses have
been approved by the IAAF and are being used in parallel at major international competitions, and they do
not have the detection system that IAAF decided and the designated verification bodies. Furthermore, it is
the present conditions that the false start apparatus is used in a competition by maker's original adjustment,
and start robot having the reproducibility is necessary to perform unified test and calibration of an apparatus.
This study is the report of the developed start robot which can reproduce the force that a sprinter kicks the
foot plates of the starting block in a start action. The start robot is comprised of the air actuator of two
forces of the strength and weakness, several air speed controllers, the air piloted valve and the
microcomputer, and is operated by a command sent from the personal computer. The start action of the
start robot can reproduce strong, weak, twitch, two stages and moment decrease, and muscle swing start.
The start robot that we have developed was working with the error of less than 1/1000 second and was able

to reproduce the start action force.
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Figure 1. Force distinctive patterns for start action
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Figure 2. Air system configuration of the start robot
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Figure 4. Sfart robot and air system
(air actuator 1 and 2 enlarged)
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Figure 6. Experimental results of distinctive start action
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