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A Collision Avoidance Method for Machine Tennis

Keita MATSUO  (Department of Information and Communication Engineering, Faculty of Information Engineering)

Abstract

The wheelchair has a good performance for the elderly and physically challenged people. Also the wheelchair can provide the

user with many benefits, such as maintaining mobility, continuing or broadening community and social activities, conserving

strength and energy, and enhancing quality of life. Moreover, recently the wheelchair used sports are attracting attention from the

society because of Tokyo 2020 Olympic and Paralympic games. In this paper, it is proposed a collision avoidance method for

machine tennis .
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Fig 1. Conventional wheelchair in the narrow space.
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Fig 2. Moving of conventional wheelchair.
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Fig 3. Moving of omnidirectional wheelchair.
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Fig 4. Model of omniwheel.
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Table 1. Motor speed ratio.

Direction| Motor Speed Ratio
(Degrees) |Motor] [Motor2[Motor3
0 0.00{ -0.87 0.87
30 0.50[ -1.00f 0.50
60 0.87[ -0.87] 0.00
90 1.00[ -0.50| -0.50
120 0.87( 0.00{ -0.87
150 0.50[ 0.50( -1.00
180 0.00 087| -0.87
210 -0.50( -1.00{ -0.50
240 -0.87( 0.87 0.00
270 -1.00{ 050 0.50
300 -0.87( 0.00f 0.87
330 -0.50( -0.50 1.00
360 0.00[ -0.87| 0.87
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Fig 5. Control system of machine.
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Fig 6. Implemented machine.
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Fig 7. Implemented control circuit and omniwheel.
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Fig 8. Collision avoidance system for machine tennis.
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Fig 9. Measured position of machine with 2D supersonic sensor.
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