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Steer-by-Wire System for Ultra-Compact Electric Vehicle

(Fundamental Consideration on Operating System Using EMG)
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Abstract: Nowadays, ultra-compact electric vehicles have been increasingly demanded because of environmental issues
and the aging of the society. We aim to design and manufacture a Steer-by-wire system to control the driver's seat when the
driver's entire body is on the active seat suspension system. In addition, we also aim to develop an intelligent seat that can
provide an optimal driving environment in accordance with changing conditions by monitoring the driver's physical
condition by the system on the basis of various biological signals. In this study, we carry out a driving experiment of an
ultra-compact electric vehicle with the SBWS to evaluate changes in the operational feel perceived by drivers by means of
a questionnaire on subjective evaluation or surface EMG, and collect basic data used to improve the operability.

Key Words: Steer-by-Wire, Steering Reaction Force, Ultra-Compact Electric Vehicle, Operation Feeling

1. %S

/RS EESEIIRY A Lo R S5 EilnE 7 Ol
PEICLELWRIY L SN TS, Lh Lifling <oE P
W3 B RZEEOMBIT o TIERL, BT TE/EME)
DMFITEEORETH 5. = & MHIE & i HEL D -
DBNUESHBEII RNV —RT T U Vb HBHENTE
59, RESCERFICBIT D2 AT T U VI HRA —VEET
X2 RARKNERNAEL, ERIERIZORNS.

WFGE TN — T TIIRERD AT TV v TR A — xS
WRAICEEN 2R ET DHER D i E RE L, A7 7 3A
TAXY VAT LERATLZEE2RELTVDO, £/
TT VT HRA =BT D KT A NOEERRE & IR
B Z BN LML, EinE OBREAMEE X RET
X O E R ERR R A F T L b W O E S W RE IS T
DY AT AOMEE L GEIEE — N — N LSRRI HE L 7ok
ERBI O % BEICRET HHf > A7 2@% B33
LHZENHEETHD. RRETIXE OB & L CiEls
FHOBERB LGB DEMMIAR X, T 28t 27
LERFL TS,

2. HEMDERAE

EERE N A H A EIR T D & & OHIEENI W TITAE 4
RMENINTE N0, FofmEN EDOREMM o
WTIZAT TV U IR, — L ZETRIEICE > TRAR .
B EDORFHT B 5 P LB IC N 2 E B E I B9 5 Uk
@I LY Fig. LI RTZMAMBREA K b EEAIER TH
LHZLICEHLASRE LZ. BEMEZIET S 7200 EM
1% Fig. 2 D X 9 ITBIUFIC T — % & 72 B B E = ARSI
7T A E A F A E RV T 72, f5EALIL Grove-EMG
M Eez Xk v #iE%, Arduino UNOR3 Z /- L TH o7V o~

315

Fig. 1 Deltoid front

Positive

pole

Negative
pole

4
.

BRrru
Fig. 2 Photograph of pasting position of electrode

78 ¥k 10Hz TRk L7z, 2B EMIT A AOLE TEHR
DO LEME=F T 1+ AREMmE AT,

3. VRATLBMER S URBREE
AREBRCIIEEMICE T D2MRFTOmERE & U -CHEse 0



Ardui e — EMG detector
rduino -

To the right arm

-

To the left arm

Servo motor

Fig. 3 Overview of the control system
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(a) EMG signal of right arm
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(b) EMG signal of left arm
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Fig. 4 Time histories of the EMG and turning angle
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