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Fig.1 Object-space errors of MCS for pose estimation
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Fig. 2 Estimated motion trajectories of our algorithm

and traditional method
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Fig. 5 Estimated motion trajectories of our algorithm
and traditional method
x1 HARRESZIT
Table 1 Loop closure error statistics in meters
and percent of trajectory

Method RMS error in XYZ Max error in XYZ

New 3D-3D 1.16(1.0%) 2.55(2.2%)
College 1 0Ol 0.69€0.6%) 0.93€0.81%)
New 3D-3D 6.75(1.6%) 11.41(2.8%)
College 2 OI 4.21(1.0%) 8.15(2.0%)

R2 ANEEEWMIHIBITHE

Table 2 Run-time of all components of our algorithm

F
CenSuwrE USURE ' P pansac or
matching matching

Run-time 12 ms 12 ms 8 ms 8 ms 10 ms 1 ms
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Stereo Visual Localization Based on Generalized Orthogonal Iterative Algorithm

XU Yun-xi"*, JIANG Yun-liang', CHEN Fang'"’
(1 Institute of Information & Engineering s Huzhou Teachers College , Huzhou, Zhejiang 31300, China)
(2 Department of Information Science & Electronic Engineering s Zhejiang University s Hangzhou 310027 ,China)
(3 Navigation Research Center, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A new stereo visual localization method was proposed based on generalized orthogonal iterative
algorithm. Firstly, CensurE features and U-SURF descriptors were extracted, sub-pixel stereo matching
were performed based on SAD method, and features between two consecutive image frames were matched
using U-SURF descriptor. Then, 3D-3D motion estimation was carried out to obtain initial motion
parameters in the framework of RANSAC. 3D-3D motion estimation could obtain the minimum error of
Euclidean distance between 3D points. The 3D coordinates of feature points were greatly affected by noise,
so the motion estimation error was large. In this paper, generalized orthogonal iterative algorithm was
applied to visual stereo localization to obtain motion estimation parameters by minimising object-space
collinearity error of points sensed by stereo cameras. The motion estimation error was greatly reduced
because Euclidean distance error between 3D points was more affected by noise than collinearity error of
points. Simulation experiment and outdoor intelligent vehicle experiment show that the proposed method
can be run at real-time, and achieves a high accuracy and robustness, better than traditional methods.

Key words: Visual localization; Generalized orthogonal iterative algorithm; Stereo vision; Visual

navigation





