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Improved Feature Stereo Matching Method Based on Binocular Vision

WANG Di, HU Liao-lin
(School of Mechanical and Precision Instrument Engineering , Xi’ an University of Technology, Xi’an, Shaanxi 710048, China)

Abstract: The feature-based stereo matching method can only get sparse disparity, and the low matching rate of
weak texture areas and insufficient disparity accuracy lead to problems such as unsmooth continuity and stepped disparity.
An improved features stereo matching algorithm is proposed. Extract features from the left and right images after prepro-
cessing and perform feature matching, and then filter to obtain accurate matching point pairs; The obtained sparse matching
point pairs are used as seed points, the search space is established according to the disparity continuity and the extreme line
constraint criterion, and the fast zero-mean normalized cross-correlation simplified by integral graph is used as the similarity
measurement function to achieve region growth through a two-way matching strategy, which greatly improves matching ac-
curacy and reduces matching complexity; Sub-pixel fitting and weighted median filtering are used to improve the accuracy
of disparity, remove disparity step layering, noise and streaks. The experimental results of the Middlebury data set show that
this algorithm obtains a highly accurate and dense disparity, improves the matching effect of weak texture areas and depth
discontinuities, and the accuracy of disparity. At the same time, it has strong robustness and can suppress the influence of
certain brightness differences and noise.

Key words: binocular vision; stereo matching ; dense disparity ; regional growth ; two-way matching ; disparity refine-
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H¥P:1 Improve the stereo matching

Input:Seed points on the left (x/, y1) and right(ar, yr)
Output: Dense disparity d
Step:
fori=-1tol
forj=-1to1l
La<—xl +j
Ly<—yl +i

1

2

3

4

5 forjj=-ltol
6 Rx<—xr +jj

7 Ry<—yr+1i

8 Matching cost {(Lx, Ly), (Rx, Ry)|

9 Select the minimum matching cost: mincost
10 if (cost< Threshold &&cost<mincost) then
11 mincost<—cost

12 Jjmin<jj

13 end if

(b BES ST
14 end for
15  Reverse matching (based on the right)
16 Rx 1< xr+jmin
17 Ryl yr+i
18 for k= -1 to 1. //Polar point on the left
19 Ll Lx+k
20 Lyl Ly+i
21 cost] {(Lxl, Lyl), (RxI, Ryl)}
22 if (cost1< Threshold &&cost1<mincost1) then
23 mincost1<—cost1
24 Jjminl<—k
25 end if
26 end for

27  Calculate the disparity: d
28 if (costmin < Threshold &&(Lx==xl +jminl)) then

29 print d<—abs(Lx—(xr+jmin))
30 end for
31 end for
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