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Study of speed control method for omni-directional moving vehicle

Kenichi HATASAKO*

Synopsis: An omni-directional vehicle was fabricated and the speed control method of the omni-

directional vehicle was evaluated and examined. The speed was calculated by attaching a rotary

encoder to the motor and measuring the number of revolutions of the motor. Two types of evaluation

were performed: evaluation for a constant speed command value and evaluation when the command

speed was changed. In both evaluations, feed forward (FF) control, FF + proportional (P) control, and

FF+P integral (I) control improved in the order of fidelity and response speed to command values. We

were able to confirm the effect of feedback control on omni-directional vehicles.

Regarding the experiment and evaluation, I wrote a part of the content that the students implemented

in the class of the graduation training in the 3rd year of Reiwa in this paper.

(Received Sep. 22, 2022)
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(@ Photograph of used Mecanum Wheel.
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(b) The way to move in 8 directions. The direction of
movement of the wheels (filled in for each wheel) and
the direction of movement of the vehicle body (filled in
the center) are shown.

Fig. 1 Photograph of the Mecanum wheel and the way
how to move in 8 directions.
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(b) Structure of a permanent magnet disk attached
to the motor shaft and two Hall sensors (A, B) that
detect it.

Sensor A E\T] [S] Eﬂ [Sj @ [é]
semsor® (5] | [n] | [s] | [x] | &) | 3] |5

Count 1 2 3 4 5 6 7 8 9 10 11 12

(¢ Signal detection by A and B Hall sensors during
one rotation of the motor.

Fig. 2 Photograph of a magnetic rotary encoder and
the structure of the Hall sensors that detect rotation.
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Fig. 3 Photograph of Arudino microcomputer board
(Espressif Systems’ ESP32 - Dev Kit C).
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Table 1 Main equipment used and parts list.
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(b) Photograph from below.
Fig. 4 Photograph of the completed omni-directional
vehicle.
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(a) Frontside photograph. (b)
Fig. 5 Photographs of microcomputers mounted on a

Backside photograph.
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Fig. 6 Power supply and signal flow in the omni-
directional vehicle.
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Fig. 7 Program flow chart created with Arduino
microcomputer.
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Fig. 8 Feedforward control system.
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Fig. 9 Feedback system block diagram.
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(2) Evaluation result for constant command speed.
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(b) Evaluation result for changing command speed.
Fig. 10 Speed control evaluation result.
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(@) Autonomous driving that crosses obstacles.
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(b) A map of a college building created using a

LiDAR sensor.
Fig. 11 Functions realized other than this paper.
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