oAt HSH

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol.24 No.5

2009 410 H Oct. 2009

ET=—AEHENESRHNENEFEERSHE

T &, KIKRE, kEE
(KARHE AN T AR, RHEE 300222)

T E. AT BB EREE SR E R RRAA T Z A ALK kel @IS RSB, SH 4 h
T @IS EASAE. B EENE AR ENEORIE, RERBERFHEREG ZFAFRRELE S ERE,FA
JEAB A 6 U AR A3 L B AR S40. #18 Matlab 45 B3t = A Ao @b R MASIT T IR, 4R
FW KR Z A -6 W i ORI, T AR TUE AL L. B -1 B 6 wh @ JUAT A AT VA A B LB AR AL %
AT F AR

KR REEWE; Mmels; =MELME; Matlab i H

hE S ES . TP391 MHIREE: A XEHS: 1672-6510(2009) 05-0054-03

Mathematical Modeling and Simulation of Rear-View Mirror Based
on Triangle-Based Surface Fitting

WANG Ze, ZHANG Jun-xia, ZHANG Yun-yun
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222 ,China)

Abstract: A new method based on triangle-based linear curved surface fitting algorithm which focuses on the high smooth-
ness of rear view mirror was established. The program of surface fitting using triangle-based linear was designed as well. The
objective function was built based on the digital coordinates of measuring points. The normal vector of each point and the
stochastic data point cloud were obtained through the rear view mirror surface digitization. Moreover ,the Matlab simulations
based on the triangular surface fitting and least squares method were compared. Results show that the triangle-based linear

curved surface is smoother and could be used in rear-view mirror fitting. The geometrical parameters of the curved surface

can be gained through the fitting algorithm to provide a basis for the rear view mirror design.

Keywords: automobile rear-view mirror; curved surface fitting; triangle-based linear fitting; Matlab simulation

BRI B e arh A O, =%
B BT BT R — R, HAT, i b
RGN B B A AR A AL, A HIX
(fEFRAEAM) BAFEAE. RS BT B X HERAZTE,
WOE B T ATE R R, NI RSN E R B
AT X o R e e HA R R AR
RN S ey SURT RS vl - 2l

UERFEE VR R L, JF R T A B R
T RSO B TV 2 RS B R 3T
JE B R B R BRI L. HAT, RE e E
X eI Y B R AIE T TR 8 R R

WFRBHE: 2009-05-12; 1EEIHH: 2009-06-22
HEEWME : K SR &R I 4 RiI51 B (2006ZD18)

i LA R By s IR T A
AR EE. BRIk ) iz, R
B EEA G BRI A R T R, X
ATy BN RIERAOL, TSR A 30 3 FLAE A 3T, Ao fik
ZWR, TREBSRNAAHE S, I A RZ A ekt i 2
PLHIPEA ).

YT IR/ N TR IR AT AR S ] = R SR AR
41 (Triangle-based linear fitting) #H 7 —FiHr 14 il 17
LA T, B = A 5t B A 7 38 3 )7 % (Triangle-
based linear fitting) . /N FAALL , = MLk
WA A A B At (1) #Sr LG s

1EE®N: £ O (1986—) , %, WA, W-LuRAe,; BIEES: KIRE, #Z, zx@tustedu.cn.



2009 4% 10 A

£ P, S ST AR S S B B R (i ©55

FA R R R, AR B R s () AR A ) pR R, DA T
PG BRBEA R A AR KR . (2)
Xt R ) S OB , AN A T e U5 AT AL
HERAL BB A2 B DX PN 1Y R, S DX
R s 0 R AT S LRI T HAT B S

1 HEUSERRRE

TR o I SR A I 8 R A F 40 5 2 T 45
AR IR R = AL CATIA BETURYE R, I35
B AR ] 522 phy P Rl o
SV IR 14 SR AR i o AT 2 RS P AR
THT ) 25 R B AT R T S, SR S HA R
SCHPERCFRERY, IR T CATIA ARG .

SRR AL BT T i, 75 R4S L
TG, FEAS B R B R BT ARIE. SRJE RS
JEABEHEAT 73BT, S P R LB A T, 75 2
M AT

UG LB TR R AR A - S A A LS T
RIARAL , I x4 A g B0 R 1T 2 A T A A, SRR
1o RHPLE SRR 0 R A% A BT R T LS RS
TEFE ST R AL T

2 ZRELMEHMEE

21 ERFHE

225 P n] DAAS 3 — 2H B RUBUE A5 X, Y0, Z)
=1,2, - m, XM XY Z R ARE. T IR s
SIFARSE AR, 1 ELeR L Z=f(x, y) BIZIR T T0
TEAIE , 75 2 AR 25 7E 1 R ECE EHREIX 88 B OB A
HH 2 3 TR

M L g R B T X B A
(X, Yy, AT Z U5 ) = A Z2 i

TERAS XIS — A Rl 3, i f (o) R BEHLAR
e M REEXA] D B o SR 3 m RTIX ) O

X, =-at 2 (20, 1,2, W b Y = £(X,) , H 2m<
n
n, MIZEAE B I R B m gt
Tm(x)=%+i(ak cos kx + b, sin kx) (1)

OB = 2R T () (A TR R, ()

B
R0 = YL f(x) =T, (x)F 2)
R = ETR T () MRBGHRA

a; = f(x,)cos jx, G=0,1,2,--,m) (3)

EVI
! n =
b =23 f(x,)sin jx, (=0,1,2,,m) (4)

J
k=1

Bl oS (X, Y) B T, e LA R T
X D=[X), X, | X [V1, Y,] I, ¥ 3& 5 9 4 18 o8 %0
z=f(x,y) ERBENLEDE & (X, Y, Z) (=1,2, -, n) F%
FEAL S TRT PR PR AL P (o, y) , (EAS T PRBREL P (x,p) i
FEB T PARIEPREL 2= (v, y) , XS BEHLECHE 3 i 1fi 41
AR EEAT S
2.2 ZRELMNESEUE/HEER

SRR R L, I XN Q: {x <x <x,,
yWS<y<y, }, B X EER mxn DR x=

X —X — . . e N
ot mm ‘ ,yj=yj,l+% i MG B EBUEYE R R

X,
(1Sisml<j<n}. HHE=MAELEYETE, X
YR THTHEA T RS AL , 75280 190 i R Sy

z=f(x,y)=(a, +ax+a,x’ +a,x’)x

(b, +by+b,y* +b,y")
(ahb_/?’i]/z%;!é&’iaj:(), 1 s2y3)
SRR B R, X, AR

X =x-X
Vi=y,=¥
™, 1 . p— 1 4 N AN
Xhex==>"x ,y==>y . HILEZH N
m’ig =

f(x,)=[a, +a1(x_f)+az(x_)_c)2 +a3(x_f)3]'
[by +b,(y = ¥) +b,(y =)’ +by(y = ¥)]

3 hEXR

RIS UEAS SO VR A R X SR g A T T 4

A AR AL I X QIE R (10<x <250, 6.5<

y < 246.5) , 7EHIN & X EREHC 50x50 A4S, AS
MGG TR
f(x,y)=47.582—-

JI281.61+0.052855% (x— )° +0.088453% (3 — )’
31 (HEHE

38 Ao B O BT LAWY e T
GIEOL. = AN G M Matlab A& fLARAR
L IR LR AT 05 B LA G AR () it
138/ MR ZE A S5, H Matlab FEIFA0F -
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X=10+(250 = 10) *x; %F] FH x 4= B A BEHLAE &
Y=6.5+(246.5-6.5) *y; %Fl H y A rIBEHL

15
il

meanx=sum (x) / length (x) ;

meany=sum (y) / length (y) ;

7=47.582—sqrt[1 281.61+0.052 855* (x—meanx) 2
+0.088 453* (y — meany) "2]; %7EREFEHLSE, (¢, ) 4b
T z B9

X 1=10:5:250;

Y 1=6.5:5:246.5;

[X1,Y1]=meshgrid (x,y) ; %¥ 2L Fx (X, Y1) K
FAk.

Zl=griddata (X,Y,Z, X1, X1, ‘linear’) ; %1 1E
R S AL A (A

Mesh (X1,Y1,Z1) ; %t el & EIE.

xlabel (‘x’) ,ylabel (‘y’) ,zlabel (‘z’) ,

Title (‘ FH = A SRS A5 AL 2=47.582-
sqrt[1 281.61+0.052 855* (x—meanx) "2+0.088 453* (y-
meany) 2] {4 ] T AT A BT ) %legend (¢ 481 il
T, 9 A5 (xi, yi, zi) *)

Hold on

Plot3 (X,Y,Z,’bo’)

Hold of
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Fig.1 Result of triangle-based surface fitting
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Fig.2 Fitting result of least-square method
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