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Abstract
Active safety systems that recognize potential danger and take avoidance measures attracting much attention. It

has been proposed that automatic braking system and crash avoidance system be used for lane changes on straight

roads. However, there is problem of poor avoidance performance during lane change in which the traveling locus

changes remarkably. In this study, we aimed to develop a system with good avoidance performance on the traveling

locus changes remarkably. When the driver proceeds to change lanes where the running locus varies considerably

despite the presence of parallel traveling vehicles, the proposed system controls the vehicle to avoid a collision. We

investigate the performance of system using vehicle motion simulations and a model car experiment.
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Fig. 1 Collision avoidance system at lane change.
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Fig. 2 Two wheel vehicle model.
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Fig. 3 Distance between the center of gravity.
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Fig. 4 Experiment model.
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Fig. 6 y axis velocity.
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Fig. 10 Steering signal of driver and system (§A10).
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Fig. 12 Steering signal of driver and system (5A420).



A

6.2.2 HAREEELI—ARENEL

Fig. 13, 15 (ZHtsh 23 i OFE 7 g2~ L 0 LV K
IEAE1Z,0 K0 /NTEICEE AT o 72 2 & 2R Fig. 14, 16
IS B O I — A E L0 L KT EDY
(CCW),0 LV /MNIEEFFE b D (CWIZHEB L7722 & 2R
9 .Fig. 13~16 O Z 2T 2k Z R L T 5.
LU DI RS TERF IS R i 2 il L 72 W SAL0D 35 A
WCDWTHENT 5 B AEE 21T O 72 DEIRE OB
TNT LV fef 2L L Fig. 13 Dvy~v, [ & 0 #5757 (8 fE
IXIEIZ A & Fig. 14 O~ X0 3 —AEE A m <,
ZIZT, VAT ARWARELELET D LV D M LD E
TR OEFEZMEIE L7272 8, Fig. 13 Ov,~vsfl] X 0 K7W
WL IED BRI & Fig. 14 DOry~rfil L 0 I — 3 i
FAEPLIEIZH . Y AT AN ANZRIFER L O3 %
[E]56E U, B8R 25 50 IRf Al 0 BB IS TR 85 3 S R A 1T 9 T2
,Fig. 13 Duz~v, [l & 0BG EE T AN S EICmE, %
D v T TAIH L . E 72, Fig. 14 Ory~nf X v 3 —
A IZIESAICIE,Z D% sl TECE DD .
FRICSAT0D 4 13, B 28 B0 WIS St & e il 37, b
WIAEWAE CHREEEZITE S &350, EiEHIC
& B HARAE HRF O EFE A ) D 72T, BT 2R AR A

10-2[m/s]
0.8
0.6 } Right U‘*\‘
04 v,
202 | ~
2 0
= 02 }
’ 7
04 F Uy
U3
06 T Left Vg
_0.8 1 1 1 1
0 2 4 6 8 10
Time [s]
Fig. 13 y axis velocity (6410).
10-2[rad/s]
20
15 -:) e
2
‘5 10 F CCW s
= LSt
s s |
—
S0
&
s S5 F
< 10
T oew r " r
_15 L L L 2 ' 4
0 2 4 6 8 10

[s]

Time

Fig. 14 Yaw angular velocity (§410).

T+ PRI

T AR AL THIELEBRIEN D 720 . Z O il o 2
XA ELE LW L35,

W AR A TR R % 2 L < M7 5 54200045
B OWTEHT 5. Fig. 15 Dvg~v, B, Hl O KE
DA FMMASEANT D L9 REMEANE G 22720 450
6] O BE 5 1) R B S K U RS T A 4T D T2 iR E O
BRAEAIIZ X0 A 3L L Fig. 15 Dv~v,[M X 0§57
[f]3 B 1ZIE LT 6] & Fig. 16 DOy~ LV 3 —AHEITA
W2 2T,y AT AR EH2E9 25 &0 9 Hkr
K0 EEEF OB AIETE L7272, Fig. 15 Dv,~vsfil L0
5 [E R S 1B B AIZ A & Fig. 16 Ory~rfil L v a3 —
MM IZANPDEICH . AT AN AT EELE O
1R 22 % [A136E L, B8R 25 5 F5 R 0 i3l 2 B S 23 BRI & AT
9 728, Fig. 15 Dvz~v,H L 0 ~ORE T mEE R R L,
D, vl CTRIZIA L E 72, Fig. 16 Dry~r, & v =
— A E X IE S AN X, D%, TIEICH
<LEA10 & Hel U, SA20D 35 & 1%, HLH 28 B IRF LS e i
AL LB OO G A N A RS TE AT D D) Ae ke
MANTSND. ZDT D ELEERED & AT LAHBAT 5 EIE
AR RKRE WD L, 2T AN A% OEEE O BRAEN
SAI0E LEHE L K E W Z &b Bl OB AL 8 K& .

10-2[m/s]

4 F Right

Velocity

- 1 6 1 1 1 1
Time

Fig. 15 y axis velocity (6420).

10-2[rad/s]

)

Angukar velocity
Ao~
S3SSo
@]
=
o
<
N

_50 1 1 1 1

Time

Fig. 16 Yaw angular velocity (6420).



HUERZS IR d5 1) % WSR3 D 7= 60 0 Hi g 3 B 481 B 5 5 WE 5

F 72,6410 L Ll U, SA20 D 854 1%, HMRZS #HR (ke
e i bl U O K o AT B~ AT D KD e
RED AT S D T8 EGERIMED o AT LT HEIE#H
REMRE WD L ,v 2T L A% G E O BN
SA10 & JEEE L K& W2 &6 Bl o2 b2 K& w»
T ENGND ET,A10, SA200 E B B DIBA G B
BB 0D 87 28 (0] 58E A 4T 5 Bl O R 5 [ R &3 — A T
ARG I = b— Y g v ERBR AR BRI 2 &y
Moo, 2 b ORSR L BREERFORMA Z (LS
T BE O LR O RE T A, 3 — A A K E A
DERESENRTDZENGDD.

1. F&EDH

HRR A IFIZ 38 1 D Ml 22 [al5kE o A 7 MB35 it
&R B T L A TS BRI S 381 D AR A B IR D fillf 52
A R 2 L— g RO 1/10 BRI R B A2 /- B
PR TR OB 2R EIT R AT o IR T Z &
Ny ino Tz,

e D v AT BISHREIE L7 W RS K 5 DS B D
HHICHEAT D LS e L ETREIELT D
LA TOLERLETREICT 2@ 2EEIHE Y 2T A
D EERER 2 RF 21T - 7.

1)

EZE[ERE S X 2 L — 3 0 b RS T R O fE
NS D L ROT M L I — A E LN e
IEFRAERE b [FER D 2 L 2 7R L, 18 o F.0 R B
I WERLOREAEKS 2D 2 ERghol.

2)

3)

1))

2)

3)

4)

5)

6)

7)

8)

1722 [A 38 BT FEBRIC F5 1T D B I & 3 — 4
FEOEALIX, ERETRFOBERBE I 2L — 3
VERBROEALEIRT Z ER o Tz,

ZE Xk

LR YRR E R R 29 A o i@ d g AR
ik 30 FERR (2018).

EREFE, FKIFOLE, “fERRIEIRE D 72 & o i EH)
HECBI9 2BFZE” A OARBEAR 2 2 BISRSGH 24 1
ML« I 2R8I SCHE, CD-ROM,GS601 H A Ak
F4(2018).

EAREN, KEF5LZ, “SEBREDEED 72 6 0O H i )
HIENIC BT 208" R A 72 2018 FJEAER K
&+ B 2 R OCHE, CD-ROM,G1001001  H A
M4 (2018).

VOLVO : XC60 OWNER’S MANUAL,VOLVO(2018).
ZESIEN: A E O EE) &I 2 ], K E R
FHRR S (2015).

Magic Formula, Pacejka.H.B and Bakke.E, “The Magic
Formula Tyre Model” Vehicle System Dynamics, Vol.21,
pp-1-18, (1991).

Sean RITHY and Hirohiko OGINO, “Reserch on
Skid Contrrol of Small Electric Vehicle” Proc. Shcl.
Eng. Tokai Univ.,Ser.E Vol.42, pp15-21 (2017).
FEENE N R ATE B W) 2 8 A 5 O fiRRL & T,
FEEAE N H AE R e (1974).





