AR R R e R TR Vol.21 No.2
2013 % 2 A Optics and Precision Engineering Feb. 2013

XEHS 1004-924X(2013)02-0503-11

KEXESTEENEHAERTNE
RERESTAAINA

- AL S Y
(B RETILAF B ARG EH R, EALL % /KE 150001)

FE AT ERENERRFAERERRES S EES SR T —FfIE T K ECHRE AR IRZ ST T . %
AL OE R GE K8 P B K 8 R G S AR S AR E TR 4 RS MR 22 00 0T . DABE Sk W AR LT O L iR 25 I
XHMGE RGN SPSHE 9 BIR RS HCh B AL & 8ok 5 T B R R ARG 0 SE 0, AR I T 158 25 40 BT 09 504 R 4 5 2R
R AE B Ab 39Ty 0 R B A8 IR A3 AT B s DA TC B R 1 B R A o B T S R A R 25 TR 3 A e T R Y
S, A3 AT AE AR ] 1O A B T T R A L G R G0 1R 22 Y IE B R M s TE K A R B U L B Sk AR AR L)
T WA A AR AL e F SRR AR R B0 8 AR 22 4 TR ORI R R SRR R T T 0,859, T HARERE,

X B WAAENET;RESNRERALS; REBM; REXKHH

hE4S %S TP391 X ERARIRAD : A doi: 10. 3788/0OPE. 20132102. 0503

Application of grey incidence method to error analysis
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Abstract: According to the excessive error factors and difficult analysis of the binocular vision meas-
urement systems, an error analysis method based on grey incidence technology was proposed. The
grey attributes of the vision system were analyzed,and grey system theory and its correlation technolo-
gies were introduced into the error analysis of the vision measurement system. 9 factors or parameters
such as lens distortion, centroid positional error, internal and external parameters in binocular vision
system were all selected as independent variables, then sampled data were obtained for error analysis
through experiments based on single factor variation. According to grey data processing method and
grey incidence analysis technology, the influences of all error factors on final measurement accuracy
were definited by irregular samples. Experimental results demonstrate the exactitude and validity that
the grey theory is used for quantitatively analysis of errors for the vision system. Under grey theory

significance, the incidence degrees of measurement errors with four kinds of factors,the radial distor-
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tion and tangential distortion of a lens, the included angle between two cameras and centroid positional

error in feature points are larger than 0. 859, which is higher than those of other factors.

Key words: vision measurement; error analysis; grey system theory; grey attribute; grey incidence a-

nalysis
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Fig. 2 Flow chart of grey error analysis
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Tab. 1

Schematic design of error analysis experiments
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Tab. 2 Coordinate measurement errors of grey error analysis experiments
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Tab. 3 Length measurement errors of grey error analysis experiments
J 4] AR
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WERT F; 12.047,12.052,12.057,12. 062,12. 067,
12.072,12.077,12. 082,12. 087,12, 092
ME 25 R, 0.022, 0.045,0.067, 0.090,0.113,0.135,0.158,0.181,0. 203,0. 226
RENF F, 5.6,7,8,9,10,11,12,13,14
B4R R, 0.011,0.012,0.013,0.014,0.016,0.019,0. 023,0. 027,0. 028,0. 035
RENTF F; 0.100,0. 200,0. 300,0. 400,0. 500,0. 600,0. 700,0. 800,0. 900, 1. 000
& 25 R Ros 0.001,0.002,0.002,0.023,0.025,0. 032,0. 037,0. 042,0. 051,0. 063
WERT Fs 0.010,0.020,0. 030,0. 040,0. 050,0. 060,0. 070,0. 080,0. 090,0. 100
W25 5 Rys 0.008,0.011,0.015,0.021,0.026,0.032,0.039,0.042,0. 047 ,0. 050
WERT F 0.005,0.010,0.015,0.020,0. 030,0. 035,0. 040,0. 045,0. 050
S5 R Ry, 0.009,0.013,0.020,0.026,0.032,0.034,0.038,0. 045,0. 048,0. 053
WREHF Fs 0,10,20,30,40,50,60,70,80,90
) 25 L Rog 0.012,0.037,0.042,0. 045,0. 054,0. 067,0. 082,0. 088,0. 098,0. 105
RENF F, 3.5.4.0,4.5,5.0,5.5,6.0,6.5,7.0,7.5,8.0
W25 Ry, 0.041,0.044,0.053,0.060,0.070,0.079,0.092,0. 098,0. 108,0. 121
ERP F AL S R 1R WA mm,
M4 2% 3, AT T B8 K €8 A X G B BE Y 2R (7)), WG, PR 22 55 B s i 22 T iR 22 R 5 00

SO R AT PO A% TR 22 TR 3R 2 B A2 AR 0 e
2N R R A 5 I 8

(3) KRB L RS0 DIk 2 M3 M
S PR S0 R e hy LA L SRR 22 5 W 3 A AR R (X

R4 REZMOMEEPFHLBEETELER
Tab. 4 Incidence degrees in error influence analytic model
- i}“%’é‘éﬁxﬁ 71}2‘@‘1‘%‘ 5}‘1‘)?‘7&-:?&
RIS RIS RIS
7 I M A5 0.953 0. 888 0.927
BTJ [v] W 7% 0.928 0. 896 0.915
AR A 0. 900 0. 835 0. 874
FROE R BTCE LR 2E 0. 847 0.877 0. 859
AR AR AL iR 2= 0. 825 0. 770 0. 803
o2 AL e R 22 0.799 0.767 0.786
R BRPL MR HEB 2 0. 790 0. 768 0. 781
- ) A R 2 0.743 0.821 0. 774
YR BE B 0.736 0. 714 0.727

e R RE 22 B 0 AH AL S o3 A B TR R K 0 1 U
0.6, HOCEHT 45 R ANR 4 FiR

M2 4 Al Bk 9 IR 25 R b L B Sk A2 )
W 74 V) o] W72 SR AR AL I Ay SRR AE 500 2 07 152
ZEIX 4 WK ZR 5 S5 2 BORG B 22 [] Y O B B R T
0. 850, S W56 I &5t rp 75 3 E A AR 2208 . A
R G2 rh O FRE RS BRCRE A L F- 3% 1) 45 XU H
WLBE 22 G0 1) P LA 5 B0 I3 T 6 45 SR 19 5% g

BBz bak A BRSSP R R U 9 1
PRLER FPORS i 28 WL N 4 2R 5 T e 5 Y — T2

Ohy 56 U T /INRE AR K €8 SR R T R A
RO AR SORE 498 0 22 D30 2 B0 A2 1k 5 ofE B
D B BRI L Al T e {8, A BRI T
LSRR B AT B K G OCHRE 3k 5
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Tab.5 Incidence degrees when references are linear initial values

RAYEXS RS 3BT AR

PR W RN KHEE

A3 1) W 7% 0.943 0. 866 0.912

1) i i Ay 0.917 0.872 0. 899

TAR ML I 0. 884 0. 832 0. 863

RAE S E MR ZE 0.851 0. 845 0. 849
AR AL iR 2 0.811 0.771 0.795

A v B R 25 0.773 0.736 0.758

BERE Kb RS HEIR2E 0.725 0.783 0. 748
R In] AR E R 22 0.714 0.776 0.739

WG B B 0.708 0.691 0.701

FH e 4 e 5 X Eb R AT, 2R K 8 56 Bk
T3 3R HEA TR E AL D R G R 2 A B B 1R 2
PR 2 5 2 B0 B 5 offe X o 28 1) IR 0 SR B 3 3 T
{HTCHA RS2, 784 Bos T K 8 5 40 FEie 7E 3
FrANREAR BEAT S | 434 R Dk SR 5 T A AR

() RGARZEIH] 8 5o 25 W 22 H R/
SRS AE I R B 22 18] G IR L O R 22
TR i 0 AT SR R TR RN R AT M R AR
AT B el 7 vk B0 AU E LSE 7 G0 I RS T

a. M7 AR AL OE 7 . kT E LA AR
fiE s %55 3k 1 25 2 W AR AT 38 SE RN L R T
PRI R i B A A T8 2 B3 25 DI A T 5 | A P9 A S T
P B A L P 32 AR A P s SR 08 A it o 12k

b, BT K 8 JR) P 1 SRR R Tk
P IENSE S E s N N E: -3 N6
R 5 0 e 2 SR AT A R kLIRSS A RS =
T8 B A EL A SR il s B AR B AR B A R I R
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