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Abstract; In order to investigate the effect of anisotropic and correlated non-identical gray distributions
of feature points on pose estimation, a novel objective function with error uncertainty weighted of fea-
ture points was proposed. In the method, the inverse covariance matrix was utilized to describe the di-
rectional uncertainty of feature points, and weighted contribution of uncertainty to the error objective
function was analysed. By transforming the uncertainty into a covariance-weighted data space, the no-

vel objective function was constructed, which was suitable for actual applications. Finally, the opti-
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mized solution to the novel objective function was obtained via generalized orthogonal iterative algo-

rithm. The simulation and practical experiments show that the maximum error of re-projection image

coordinates of the target is less than 0. 11 pixels and the measurement relative error for standard gau-

ges is superior to 0. 01% within the space 2300 mm X 1400 mm X 1400 mm. The results verify the high

accuracy and strong robustness of the proposed approach, and should therefore have potential for en-

gineering applications.

Key words: stereo-vision; uncertainty; weighted measuring error; objective function; pose estimation

1 3 7

f 2T A SR A SR R S AR
LT 27 55 2 RR 4T A — A T 22 o) B, 7 AR
o6 WA R AR TR AR AT H bR A 5 AR b AR
IR A AR 5 2 3 R AR AR BIL ST i 4
AR A Z2 A S8 A bR i D BE . SR
DANNERTE S AR 3 U RIDO NE R AN IR DS et BN
AR Ak 38 W B A0 S A 3 A /N B A R KR O
3 3 A9 PR AR AR B A

T 4 i A L5 07 22 A 7 2% AL AR g rp, —
FBR: LA AL O 5 AR bR b AR s 2
PR A I H AR ek K BBz B A
15 1] 15 22 H b 0 B0, 7 LA 2 ) s 7E AR T
T b 15 5 A R 22 AR LB o 15 5 I (R i A
PRURZE A L2 JERO AL H A s K. 125 1]
PR bR R ) N A [R] R AE EREAE B
R 2 PR 10 22 J7 B OB 5 S Al T 1) R e Ak g 22 8%
RPLE A i 19 25 18] A5 5 TR 22 [ 5 22 1) 4/ Ak
)L, 3 T R 7 0 7 I A AR TR 25 2 B e i )
Oy A T AR B 18 07 28 i e A B B TR 22 e i 48 20 g1
Ais 60 BB R AR e AL A BAT e 0 . R
1M o 75 52 B S AR BL AR B, i T 05 A% R4 1
PE VIR R A iz gl H bR A B 45 DR B 2 L R AR
A BRI B R P N AT v T 2 5 A A T T
AN P A PR 2 AR R AR eR B0 2 A
YA FUIE IV 2 A% R TR SR S B T R R B A
N 9 IO N B = B A = R TNEEE S G <
AT 5% e TR0 BE 114 A5 28 Ak 1 ] 80, ) FH 2 250 A
SRARALZE AE—E FRE LN T AR R 22 R
SCHRLTL 4R 1 — ol 5 7 ROBE A A9 0 Ak T i
T AR BE F AR B A Ak Y W S ] ) AR k57 ]

Aii s B H bR AR SARAL AR bR &R T B9 3 B 7 10 K
ANBIELE . E TS F AR RS T H AR IR AR
W 75 A B 7 26 A TR) o BIVRCBE AN 2 1 L AT 5 1
PR AR Z I TT M ANHE P . 23 18] H A il iR
(1 9 JBE A% 27 2% S 5t B 3T 1) 0 A 22 S AR O K
JEEop A 4 22 Sk ELAE AL B B T RS PR R 22 B
T A1 s i 22 4% 1) Sk HLAR A S W) oA . SR A%
Ge 7 5K A A B/ L B o B2 AN 3 T R 82
PRy B0 B4R B 22 50 A O B AR 20 9 AR A
LA 2 R R U . L 7 B S — R
PF & 52 PR NG B0 B B /N A H AR eRRROR A 3

(VA

I

IS

AR S R Ao I A R BE S H AR R R AR
A AR R MR PR A% 1) S EL AR A ST (8] A TR
8 25 R SCHR (1214 A AR R Ak s Ak 1 00 2 R 7
RZEFR N FRAE KON E k. 7R S AR eR RO
FEY 5 RS BB AR 1 W 7 23 A A DL L S T AR
R MR AR B SEPR R 22 0 A BT R L T N T AN
[vi) e B8 ) 0 22 AN 0 A O R 2% 0% 22 1 T E P il
VNEIE R R Ach A RS C o NI N RS
Ko fela il SCIE A2 3% A5 1 0 1 S 19 37 H
b R B AT 3 AU A SRR 4 BIOR R w L BR E Tk
S8R I TS PR D0 B R A A

2 FEASH

&

2.1 fIEMGITHWEIREH
AL ZAGTHE A 58 D i P B B A B AR R A
TER DG A b5 2R T Y AR A5 5 AR ML AL A3 R T B AR A
ARG ) AR b 2 AR R AR R R AL
BAGRY-THT 1 B 45 52 Ak b 5 S AR A bR A7 7 i 22, 8]
1 R S AR R ARG o R S M 2%
B1 A, O-XeY© Ze Mt A br R, 28 A



836 DA

T TR

5 26 &

Fegg bR 2

BT SRR

Fig. 1 Collinear error in stereo-vision measurement
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Fig. 2 Schematic diagram of ellipsoid point uncertainty
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Solving procedure of novel objective function
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Fig. 6 Experimental results of target estimation
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