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National Chiao-Tung University

Abstract

As the growth of vehicle electronic industry and the development of
Steer-by-wire control systems, the direct control of vehicle is separated from
the driver’s steering angle. Driver assistant systems can help driver avoid the
dangerous situation caused by the over steering behavior, and push the
vehicle security to a higher level.

This study tried to apply the idea gotten from machine tool trajectory
tracking systems in vehicle trajectory compensation. First, brought up three
trajectory prediction methods : T Simple trajectory extrapolation; , TError
Compensated Trajectory Extrapolation ; ,and T Circular Trajectory
Extrapolation ; . Use these methods to calculate the reasonable trajectory and
to compare with the measured trajectory. If the computer judged vehicle is
over control, the system starts to compensate automatically. This study
brought up two trajectory compensation methods : T Contour Error
Compensation Method ; and F Yaw Angle Compensation Method ;. The vehicle
can be recovered from the over controlled situation through using these
methods.
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VXLF :Vx _57
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D
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X, =x+d,siné, (3.11)

y,=y+d,cosb (3.12)

3.1.2 *HE U TR PR A AT 2

B o o ] R S R AR 00 v — R e BR AT § e T T — BERUIAR

BIFEAIE > HIFPIILART LA T 4o B AT

16



aﬁ

; SHEASTI >

i,

DTy %

v

SRR ST

N

nﬁ@ T/L

B 3.2 3 #L TE RIS L A o 2 R AR )

- BRI A T B T LA R e T

E,=d,, - dp,i—l (3.13)
ES = Ha,i—l - ep,i—l ( 314)

B9 d, 50— BRI d s e BRI RS 0, 5
S B RRIER 0 0, 5T BRI E R E, S ERTRIEL B G d
ﬁi??‘/?'ﬁig‘i ’ f*_]tb ?\5& Piﬁﬁ'%/ﬁi—r - %Pﬂl ﬁqﬁkgﬁdiﬂfr%‘ﬂ 4 )f;: 6[ s gﬂIJ ?}

d, :Vi_lAt+%ai(At)2 +E, (3.15)

(3.16)

N

@=wmm+%axmf+E

3.1.3 ¥ [fldregn 35 el i
P e T A B AR S A4 £ BgR0 B2 B2 A BRER L
B AR T - B R 0 3 R B RY BRI AR A F R R

P vz BREAT RE BRI EXERT - gzl

17



Bl 3.3 75 [ #ubn 97 e 2

B 3.3 ¢ RELATN L DR BB

Pt 4T - R R

0: EMLAR
d g B R
B B~ By B s s A E e (x5 (6,0,) (x,y, )0 £ e B iR

SCay) FEFRMEE S Uk ehis 27 @07 B 458
(x=x) +(y=3) =(x-x) +(y-») (3.17)
(x—x2)2+(y—y2)2=(x—x3)2+(y—y3)2 (3.18)

18



(3.17)~(3.18) #

I %/

=

fe v 1

(5" +3°) = (" +5") y(n-»)

X =

(xzz + yzz)_(x32 + )’32) ('xlz + ylz)_(xzz + y22)

2(x1—x2)

X =X,

2(x,—x,)

2(x1_x2)

Xy =X

{yz_% TN

X=X

4 (3.17)~(3.18) 7 @HEML 5

R:\/(x_xl)z"'(y_)’l)z

|

i B wirk vk B o B AT AT

=
2
|

GERES g PR

0 = Wi—lAt+%a’i (At)2

dplv ¢ 6451

%zZR@f{gJ
2

d e B (x,.y,) 1 4ighint & 07 4 408 f @

19

(3.19)

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)

(3.27)



P, st de ik (x,,y,) OB 7 A 54T
P, =d. sin0%, +d, cos 6y, (3.28)

Fa R (x,y,) P8 HEE (X,Y) Bl GRLT 7

»
»

B 3.4 fo i fe 5 3 4 B % B

Bk P, An$hot 8 $Hen el B 2N Cahy,) 0 BIE M 5 T e

6, = tan™ (uj (3.29)

X — X,
VAR TARE R GRS e

x, =X +d;sin@sinf, +d;cosfcos b,

(3.30)
=x,+d,cos(6-6,)
y, =y +d cos@sinf, —d, sinfcos
oo ‘ ‘ (3.31)
=y —d,sin(6-86,)
R TREALGHEHEE T
x,=x —d;sin@sin6, +d,cosfcosb,
(3.32)

=x,+d,cos(6+6,)

20



y, =y, +d;cos@sinf, +d;sinfcos b,
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