BflE ey 3 — X 2B LU -EE N1 VAT —LVE—X
WX DHEMEERED ) v TRIEE

g JAAG, AR UK, I8 TR (R,
AbE Kl (AR Lk &4h),
M B (Nikon #R24E)

Slip Ratio Estimation for In-wheel Motors with Reduction Gears using Load-Side High Resolution Encoders
Tomoki Enmei*, Hiroshi Fujimoto, Yoichi Hori (The University of Tokyo)
Daisuke Gunji (NSK Ltd., Japan)
Kenji Omata (Nikon Corporation)

Abstract

Electric vehicles (EVs) have recently attracted broad interaction. Advantage of EVs is not only environmental perfor-

mance but also higher response vehicle motion control compared with motion control in conventional internal combustion

engine vehicle. In order to improve motion control performance of EVs, applying high-resolution encoders (rotation angle

sensor) both on a motor side and a wheel side is a good solution. In this paper, we explain design and development

progress of the actual vehicle test unit for experimental electric vehicle FPEV4-Sawyer and discuss effectiveness of using

high-resolution encoder on vehicle motion control methods.
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Fig. 1 Experimental setup.

resolution encoder

AWMFEETIEI NS OREZ R T 5 72D I HEIFHROM
HEL UCEDMAEET Y O — X2 HT 2K LE ©,
HFEART Y I — KA EEME B EATE D, EEAORY
MNEDHTFTIE 20 bit 2R D& REERT Y a—ZWEL
AnwenTnwg, ZOLSBENRRETY I—KE A VKA —
WVE—RIZHEHT 554, EHEPHEIC L SHEDHLEN
oI nah, EEHORY STORMAIIA S5 Z L5 H
BALIITRETH B e EZO5ND. F I TAWETIZ, HiljES)
igtRe DM Fx HNE LT, EV OERENHE — X2 & fiee
IV A—-REHEMATS. ARTRBIERGRDA k1=
=2z U CEREMI AR A (IS @ e T > 3 — X & Y
DN TTRE R R 2 IR R L, HinfEE R ANEE 2 Vo 7z
IR B A BUES D 72 D IZ I BLIR RREIZ DWW TR %247 5.
7z, TOEMEROERERZ Z) y TREEDOY I 2L —
va v EBEELTRT.

2. RExE

2-1) EBREW AW TIRFERETG L U TYIHERT

1/4



Tab. 1 Specifications of experimental vehicle.
Parameter Value
Vehicle mass M 1183 kg
Wheel inertia J,, | 1.13 kgm?

0.574 m

Tire radius r

= = =8bit
4| = = =12bit
== ]6bit

Encoder count [-]

0 20 40
Vehicle speed [km/h]

Fig. 2 Encoder count per sampling period.
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Fig. 6 Simulation results.
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Tab. 2 Simulation conditions.

Parameter Value
Sampling period 1 ms
Encoder resolution 12, 20 bit
Cutoff frequency of pseudo diff. | 12, 240 Hz
Cutoff frequency of DFO 12, 240 Hz
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Fig. 7 Experimental results.
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