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Trial to Evaluate Lateral Motion Characteristics of
Vehicle Simulated by Driving Simulator

oA — M- W

Kazuo ARraki and Yuzuru MATSUURA

It is very effective to feed the accelerating feelings to the driver when the
feeling perceived at driving is simulated by means of driving simulator. So
the authers developed the equipments which could feed the forces to the driver
on the simulator equivalent to the inertia forces during accelerating, braking
and cornering. The performance of this simulator were examined and then
some feeling estimations were performed for some subjects by using it. At
the simulation of the feeling perceived at driving, it was found to be more
necessary to feed the sense of sight depended on the motion of the steering
wheel in addition to the inertia forces. So we developed the visual display
unit which could simulate visually the lateral motion of the vehicle.

As the result of the feeling estimations, it was recognised that the sensuous
characteristic of the visual display unit showed good fidelity to the actual
one.
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Fig.3 Overall view of visual display unit.
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Fig.6Variable transmission to operate road model. 5.0 3.5 39.3~82.3




17

WETES., TDOKANVOD Table 2 Specifications of television camera and
AN 4 2 5 OBEST television used for visual display unit.

, . . FUENASE RV EFTFZREBOLE
% REET 5 & 9 ICBNEZEL
e ® X | WV=1000 ( #> arrBFLehas)| & b4 WV=T21 (Foarn R L74 BEHR )
HIThz. &7, s4VDF " % | ACI0V 50/ 60Hz o @ | ACI00V 50/60Hz
, 3 3 W R R 7| BW
2 @\ 6] N MR | A HOW
1 7_1: #@ﬁrjmﬁ%&4b " " o 20PE13A 759 v 8® 14° B 20 500 BXB4
FTAHLERI->THELAAEHR an(2/3 Jerfv—bsyvaffroay A HUR TEQE A SR
.thliﬁj(l 19 9THBID, % Vyxwosb | CRorb(FLrEnAzH) B® AN | g, :égf.’zvp_i‘:)?gﬂ&
- 2.4C 8, MM 5 R | mERm M (32t MER )
> b AN % E S K| FyFedus-L-2 kP 1 600 KELE ( RULBBIRT )
NULOREORRIV VE e e m # 8B mm ok
DS —Y 2T 5 LTI ERERAER | 5060 s KFERQUH | 15.75 Kz
% VS1.0Vp—p/75Q FEEZDEYK | 50/60 Hz
5. Tablel w&EDS—Y B (G, tme) (R ) Y YT TR
PHEAUISBESOFEELGRE 2R W@ % B W | TMHz £84B ¥ o W 7| mReW
S N | 42dB y = S IFifEL
T' KE 1 550 & (HRILERICT ) MO @ B | M:6MHziCT4+4~+7dB
OB B mm a0k (HULBIET) (8B« »#4MR | L 1 6MHz icT+7 ~+10dB
e %o M % | A#( 10000 1 1) DA ) EPL-ET P S P e £
3.3 BERTRE BOUE MM | 101ux (F1.61CT ) BRI FHAD | pgynn 0an™™
- - — Mt B WM | 1001ux SE(F1.6 BLERT) VT RAN | B8AN: VS 0Vp—priiqtisiaaRly
7Tlre ﬁﬁ@ﬁﬁﬁ%im% Noyp 7 x—n2 | Hilie THREA (WIA4 5 F2ED) | BEAS 0dB 10— 02 1 ERY
BiHBELLT L EIATEX § W W | —10C~+50C (8paxzs)
. - . _ + | QD XSB(EHX2M T | W B W E | -W0C+0T
=25 Vv EYRT LADHEE (v xeB <) ¥ T | TR a0 3 IX BB R m
— ® B | B1.6ks & B | #918.6k
% Table 2 jt/R7.

AEEETRIC Y V2 RIET 2 &, AEELIBETAN 2 —ARZELURH 5 T OFANET
TA. UIzH->T, ZORBR2ERT 2129123, 7 LrEd 2 I 2 EBLERBEIGR & EALTAANE
Bxes tARCBEAANI X T 2AT 5 2 -ElteBAndhIBs 0. ThE2ERBTTHI
», BT RBEEREEEE AR E L, 45° ICMBULKSEEE 2N U TR OEKER 2 B
THHRE Loz, COHATR, v AT—RPFEL AT L2 %h 4 FEEL Y ICEEKITS T EIT
Y, a—ARSEERTE 3. 2 -AEIRE
ik b BESHIER2ZBEL T L0,
RUIZBEDOI—2%2  DERBER TP
WEREZITs-12E A, a—ARILES AR
{THHEHBMEHBLNC L LE5HEIZE ~
AT b sic Uiz, 71X 5 DB
#hicix Fig. 7 RT3 iKE#12V 3000rpm

SHAFTag

Fig.7 Drive train to move Fig.8 Variable resistor connected
television camera. with steering shaft.



18

150W O F YV v bea—2%2HL, OIS
Tt —AFANVBNLUTE~VFy b AT Y 2 VARIABLE

CEABEIE Uiz COBE, T— &0k RESISTOR
WMEBIERZENT 2L TH A T ORBEIERE %
BT BT ENTES., CORD, HIEHITE DC
Ciz#Egh%e 0 #J7itE x5~ Fig8 1TiRd & MOTOR
S IARERERE AT ¥ ) v EB L.
Fig.9 12 2 7 B{EGOME CHBE S ¢ 3 1- ASTZau I DA T~
DOHMERS 2 RT. Ei, HFERIHTEE e o ey o4 t—o
AV NEB BBV S IE) Ty bagy DO m m
FrRFIlz. AATTHRELULIMGER2 2 2L 1ZV; %7,
—2DT7nrbUA v RRICERBLUIIE=2F ) [ -
LE (Fig 10) KB L, BRHEEE Ui, —
Fig. 11 te=42F7 v irRBUH 3h & SWITCH TO SENSE
JHES 2 7RT . STEERING ACTION
Fig.9 Electric circuit to control motion
4. HEBHOEBERMBMEOE S of television camera.
4.1 5 &
Va2~ 2 OBBRERRNEBOEEGREER 2 M T 258, TOEBEEIE Table3D X 5

m%@%&%ﬁa%ﬁ%&%ﬁmﬁﬁénawnmﬁmxgm,%ﬁmaémﬁbb,&%ukﬁm
SEHBFAULEBNZIDOTH 2. BEMUIIASLIRNTOEE»EH LA—KERT IR
WHITTHAH, BIEEBAOEGRD S —MCRERABMCUSUTERL TS Tnd, »30VEE
BULTHIVEBREE S U ZB/MECRD 2 FENE SR TWVWE. Lichi-> TEEODFHIC
BAL Tid&E & b AN 2 FEEE 258, 3 ZBOERE F 54 ot U THEEBEEICN 3 2 SR
Afs&%ﬁ%f@ﬂéﬁtoﬁtwu;v—ﬁm%iﬁﬁﬁﬁmwm%%H%%E%%E?ac
. E R BN E UTRFEEEB OFFMEREH 2 MEER
OFTHULERLTE 553 AR2EALI.
Table 4 it HBRE DR Z/R L, Table 5 2 FEME

Fig. 10 Television installed at front windshield.



19

D& ICHPIINERED 5 B2 R
FLED X TORMEHHEOH B I I K4
D7 4 2%4 v b EREERNEBEONMBERB RS &
BHICHEFROFMEETH b, BRI
B AT ORI ROFMHEARTHS. —T
ANLMRERE D ) HEN IO TFRE TR
o g A B U O REE I 9 2 EEE T
»Y, BNSEIEE R EERUNDL L

OEREIFEICE T 2HEFETH 3. Thb

 ENTRANCElRAMP ' ACCELERATION AREA

B REVERSE CURVE] ER T

w0

Fig. 11 Simulative roads shown on television.
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