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Abstract Monocular pose estimation is a basic and important problem in computer vision, being widely used in
robot positioning, virtual reality and image precision measurement. In practical application, the coordinates of
reference points inevitably contain outliers which may lead to an estimating result far from the true value.
Therefore, an adaptive weighted robust orthogonal iteration algorithm is proposed. To improve robustness, this
algorithm uses a robust estimation method to find out the outliers and suppress their impaction by allocating them
smaller weights. The experiment results show that the proposed algorithm is robust with high accuracy. This
algorithm can effectively restrain the influence of outliers with different number and levels. When there are 8
outliers of 60 pixel in 20 reference points, the accuracy of this method is 2 and 1 orders of magnitude higher than
that of classical orthogonal iteration algorithm and weighted orthogonal iteration algorithm, respectively.
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(a) Rotation matrix error; (b) translation vector error

SR S-O1 76 A [7) B4 B A oRL 22 15 00 B I 21
M 20 MM EFRE S P REVLIE SR 8 4. A 10,20,

30,40,50,60 pixel /KA1 5] 43 A i 2, 4 5l 4
Lu-OI.W-O1,S-O1 ft F A B 250, i B o5 B X |

WE 2 Fin, NEHRATEH SO X Tl 20 s #
5 B AU AR B G K T Lu-O1 #1 W-OI, 7 7] 25 g

FKOEAE L . S-OT B A7 200 i 52 2% e Lu-O1 #
W-OIMK 1~2 MBS, X R S-O1 X T4 2 i

FE AR BE 7 SR T WA X LG Sk L AT A BN
[ERIBREVA’S (3R N
3.0
(a) —a—S-0I

™o
wt
T

—*—Lu-0I

N
o
T

Rotation matrix error /(°)
—
(2]

L0t
0.5
0
3.0
(b) —=—S-0I
251 —e— Lu-OI

—4— W-0I

Translation vector error /%

0 B

10 20 30 40 50 60
Noise
Pl 2 1 S5 figp 015 22 BB ML 2 R 75 K AR AL I
(a) B FE B 1R 22 5 (b) P H% In] HE 1 22
Fig. 2 Mean error varies with noise level.

(a) Rotation matrix error; (b) translation vector error
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