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Abstract

This paper proposes a collision warning/avoidance algorithm using a trajectory prediction method. This
algorithm is based on 2-dimensional kinematics and the Kalman filter has been used to obtain the information
of the object vehicle. This algorithm has been investigated via computer simulation and showed a good
trajectory prediction performance. The proposed collision warning/avoidance algorithm would enhanced
driver acceptance for a collision warning/avoidance system.
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Fig. 1 Schematic of Coordinates and Sensor

_648_



32 3 XRE A Y

A (longitudinal) 7 ¥ S (lateral) I 2T
o2 749 3 AfFE AAAZD(bicycle model)
Fig.2 ¢} Zt}.

Fig. 2 3 DOF Vehicle Model

AAA 2de] $FWA 4 (dynamic equation) S
otefj o} Zt},

Ve A39ess, V) 3994, v =
8.7} (yaw angle)o]3t, R 34H3F3 (longitudinal
force F,) & AQA 7= gPola, 33
Y(lateral forceF, )& F,=C, -a @] 2
4.

V,=L(F,—C 2 +8,F, )+ vy (14)
m

V,=<(F, +F, —C,V?)-Vy

Y_’_n_ w i, —CV )=V (15)

o1

|//=I~(a-Fy/—b-Fy,) (16)

A7 C,, C, € AYAWYF IVNAFAF
(drag Coefficient)o] i1 a, b= FAZTAHAA 2/

FAEHAA ] Agolch

a8 1 golo] £y thga o] ZApgt
V,+ay V +b-
=0, — - 5 =7 17
ay =0r v a 7 a7

33  #gt "Elol M

AUV E(a,)8 THE 29 o) Auw
S ohes ol Bo@

x=[d, v, a] (18)

X =x, (19)
X, =X, (20)
XL=0 @n

A7IM AZe J@goz H
e s et

§=Ax+Bu+Ga) 22)
t

o} o] vpehjoix)

010 0 0
A=|0 0 1], B={0|, G=|0 23)
0 1

y=Cx+Du+vy (24)
o] 7] A
0
frgol]
010 0
o)}

7|4 v FA TS (measurement noise Y& ¢
olgittolet Zo] Aojd Al2®le] HHo o5&
T hE 2 FALAA A s
& FAsHA 9o
dx
— =A%+ Bu+L(y-»
— u+L{y-5) @6

= A%+ Bu+ L(y - C%)
y=Cx 27

4714 L2 BE Addoln, 2L 29 WeE
£ FR% golv,
2% WHE ol 8ale Je
HUSE Fo) SRl
FURAFe 2 ARELS Fa7 AANE 53
2 A $92e ol gt

& AdAHY

d,=d siné@ (28)
d,y =d, cosé 29)
v, =V, sinfd (30)

- 649 -



v, =V, cosfd (31)
a, =a,sind (32)
a, =a,cosf (33)

zy ;z].a}:_,] }e}‘iﬂaﬂ ﬁkoi—‘?-ﬁ At A&
AR Ah(relative)Xd

£2 doo] AU 47, 4%, ASEE T
et
Fig4 & 2% Yl #4452 vehin,

4
Z49 A5 BUFL( White Noise)ol

J =
3¢ 2 EE ol g3 I NI FL F
B85S BYE ¢ F Ut
00 T i 'Megsured
E 0.2 —— Estimated
£
8
2.
2
]
[
m -

24 26
Time [sec]

Fig. 3 Comparison of Actual and Estimated Signal

olgstel At

ARARAS FAES
05 vt 2R o] o

AAAFY AAE

5718 3taL, Zt AFF719 01 oA 1 24A
01 2 4Rz dEALe £AHoz A 3AIA
d5dct dFa AHo] FESE ASANE F

£ 9] 5 A Z(collision prediction time)o} 2 o},

7] H./8] 9] A 2H(waming/avoidance time)d ZE 4]
A0S Bustd 2AANA AR (waming) S
g RAA 35L& F(avoidance)E T HAAE @
Lag-ia= 8

2 dToA T %2 A ZH(warning time)& 1%, 3
T’J’*] IHavoidance time) S 0.5 22 A 9|5t}
EAFAT0l FRAZEDG I9 oyd A
IE wAYEA Yx ﬁ-‘i'-"]{}iql}ﬁ I A TR
o 3 LARNA FEARATE BUA Pt
FEAFAN] HRAIZIRG zod e
3HsE S

A BN ARG e ARASS FdAstH 1 o]

E9AE7 SAsE 2 7 ¥, AR/3 9

7 RAEA god oo g}
table 1 & 74] ¥ FE39d45A0H AR89
A Zrse] Bl vebd

Collision prediction time > warning time No sign
warning time > Collision prediction time > | Warning
avoidance time sign
. Lo . . Avoidance
Collision prediction time < avoidance time sign

table 1. Collision Warning/Avoidance Logic

483 S8

Fig. 4% table 19] =2 & = An/
A EE RS s 2udEL el £A4E0]
ozt A9 AL J4F% a}_‘_ FEZAZS

Adtgo. Atd %501]"’4 o2 TEHRIT
gd=gol w2t FEHE/EH As7t GASA
#o.

calculate objective
vehicle position,
velocity, acceleration

C/A vehicle
position,velocity,
accelaration

Collision Avoidance

Fig. 4 Collision Warning/Avoidance Algorithms
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Fig. 9 Collision Warning/Avoidance Sign
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