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A new method for pose estimation without iteration

ZHANG Yi-ming, LU Yao-wen,XU Xi-ping, LU Meng-ling, ZHONG Wen-ting
(School of Opto-Electronic Engineering, Changchun University of Science and Technology , Changchun 130039, China)

Abstract : Aiming at the problem of estimating the motion parameters of depth camera,a new estimation method with-
out iteration is proposed. Firstly,the initial match of different viewpoints is completed according to extraction and de-
scription method of the image feature points. Secondly,the two feature points with smallest distance from the initial
matching are selected as seed points. Based on the independence of Euclidean distance and coordinate system in 3D
space, the initial match is filtered to eliminate the mismatch points. Then,the motion parameters are calculated. Fi-
nally,in order to verify the feasibility and correctness of the proposed algorithm, experiments are carried out in the
open database nyuv2. The results show that the proposed method can improve the computational efficiency by 8 times
or more compared with the traditional algorithm,and it is especially suitable for large scale SLAM.
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Fig. 1 Schematic diagram of camera imaging
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Fig. 2 The distribution of features in the 3D space
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Tab. 1 Results of experiment

Experiments Methods Inliers | Runtime/ms Transl. vector/m Euler angle/(°) Transl. Error Rot. Error

True value [0.020,0.022, -0.003] |[0.559,1.420, -1.385]
1 Ransac 16 27. 849 [0.040,0.006, -0.016] |[0.639,1.521, —-1.433]| 0.036688 0.616125
Propesed algorithm 19 3.392 [0.046,0.006, —-0.024] |[0.559,1.420, —-1.385] | 0.029636 0. 668919

True value [0.097,0.001, -0.008 ] | [1.439,10.736,0.925]

2 Ransac 12 31. 591 [0.088,0.002, -0.015] | [1.012,10.938,0.918] | 0.011146 0. 472804
Propesed algorithm 12 2.453 [0.088,0.002, -0.015] | [1.012,10.938,0.918] | 0.011146 0. 472804

True value [0.105,0.016, -0.052] |[1.930,16. 083, - 0. 059 ]
3 Ransac 24 30. 649 [1.723,0.668, —-0.016] |[10.444,47.429, —19.461 ]| 1.745865 37.8343
Propesed algorithm 15 2.573 [0.139,0.028, -0.046] [[1.107,15.274, -1.520]| 0.037098 1. 861073
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