O—2 I a—4DHaRAW
BEIORY MAKE—Z OEEENFREHEEFE
P BOE (R, KK SN (RIER)
Estimation of Back-EMF Constant for Mobile Robot Embedded Motors

by Only Using a Rotary Encoder
Atsushi WATANABE (Univ. of Tsukuba), Akihisa OHYA (Univ. of Tsukuba)

Abstract— In motor control systems for mobile robots, an accurate back-EMF constant is necessary to achieve high
transient response performance and accuracy by using feed-forward control. This paper proposes a back-EMF estimation
method for mobile robot embedded motors by only using a rotary encoder. In this method, the back-EMF constant is
estimated from the difference of deceleration characteristics between opening motor terminal and applying back-EMF

compensation. An experimental result of applying proposed method is also shown.
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Fig. 1 Block diagram of the motor control structure for the wheeled mobile robot system.

Fig. 2 Equivalent circuit of the motor and feed-forward
current controller.
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Fig. 3 Decelerate response of motor 1 of “YAMABICO LR-1" in the proposed parameter estimation procedure.
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Fig. 4 Decelerate response of motor 2 of “YAMABICO LR-1" in the proposed parameter estimation procedure.

Fig. 5 Maxon RE025-055-35EBA201A embedded in
the mobile robot “YAMABICO LR-1".
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Table 1 Specification of the Motors for Experiments
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Fig. 6 Decelerate response of motor 1 of “Beego” in the proposed parameter estimation procedure.
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Fig. 7 Decelerate response of motor 2 of “Beego” in the proposed parameter estimation procedure.
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