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Research on Binocular Visual Feature Points Positioning
Based on Improved SURF Matching Algorithm

WANG Yongfeng,SHI Chao, XU Zifeng, CHENG Long
( College of Mechanical Engineering,University of Shanghai for Science and Technology,Shanghai 200093,China)

Abstract:Aiming at the problem of low positioning accuracy caused by poor matching quality of binocular stereo

image feature points,this paper proposes a feature point 3D reconstruction method based on improved SURF matching

algorithm.In the improved SURF matching algorithm,two-way matching, NNDR constraint,symmetry constraint,polar line

constraint and cross matching constraint are used to improve the quality of image feature point matching.In binocular vision

feature point positioning,the common vertical midpoint method has higher feature point positioning accuracy.Experimental

results show that the proposed algorithm has higher accuracy of feature point positioning and can achieve real-time 3D

reconstruction efficiency.

Keywords:reconstruction of feature points;SURF algorithm;binocular vision;least square method;midpoint method of

common vertical segment
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Fig.1 Feature point 3D positioning workflow
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Fig.2 3D reconstruction model of spatial points
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Fig.3 Improved algorithm flow chart
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Fig.4 Cross matching
4 %3 |8)4HE A 7E {iL(Spatial feature point positioning)
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Fig.5 Midpoint method of common vertical segment
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Tab.1 Results comparison of the four matching algorithms

M5k VERCA  EHOPERCREX  EHER/%  PERCR] /s
ZHiSURF 139 52 37.41 0.702
SURF-+NNDR 70 52 74.28 0.841
SURF+RANRAC 55 52 94.54 1.312
B NS 51 51 100 0.924
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Tab.2 Experimental comparison of feature point reconstruction
B KAMRESAEE Rk X/em Y/em Z/em JAIRYE/em
FRIS(H 50 50 0 —
<450.665,80.842>

1 F/N_FE 50.034 50.108 0.026  0.116
<81.016,80.88>
R

LN 57 50 0 —_—
<670.352,80.671>

50.026 50.019 0.011 0.034

2 /N Ferk 57.036 50.048 0.042  0.073
<301.139,81.262>
Y 57.015 50.016 0.020  0.029
BLRAIE 50 57 0 —
<450.65,395.712> N
3 /N ik 50.028 57.031 0.097  0.106
<80.226,394.472>
sk 50.007 57.014 0.023  0.026

FHIBME 57 57 0 -
<670.841,395.334>
4 /N ik 57.016 57.028 0.081 0.087
<301.819,396.027>
FyE 57.009 57.014 0.027  0.032

6 Z&it(Conclusion)
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