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Adaptive Filtering Stereo Matching Algorithm for Fusion of
Edge Features

Pan Weihua, Men Yuanyuan, Su Pan’
Department of Computer, North China Electric Power University, Baoding, Hebei 071000, China

Abstract This study proposes an adaptive filtering stereo matching algorithm that fuses edge features to improve
the problem of fuzzy matching results at the edge of the images. Moreover, a cost calculation method that fuses
multiple features is proposed by introducing the image neighborhood pixel information and image edge features into
the Census transform and combining the advantages of the gradient transform algorithm. Then, an edge weight
factor is introduced to improve the effect of aggregation. The guided filtering is improved by setting an adaptive edge
weight. Finally, the final disparity map is obtained through an optimization process. The proposed algorithm is
compared with other algorithms on the Middlebury test set. The results show that the proposed algorithm is very
effective in matching the effect at the edge. It also shows that the proposed algorithm has a stronger antinoise
performance than other algorithms.

Key words machine vision; stereo matching; edge weight; guided filtering; Census transform
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Table 1 False match rate of different algorithms unit: %

Algorithm Tsukuba Venus Teddy Cones Average
GRD 2.62 1.61 7.39 3.54 3.79
CG 2.70  2.36 8.37 3.86 4.32
Cen 3.53  1.95 8.48 4.35 4.58

Proposed algorithm  2.43  1.32 7.03 3.32 3.53

F LR R AR 2 22 1 Ak i r 4R SRk AR
Tsukuba . Venus ., Teddy 1 Cones I+ (9 =JE i £ X 4
UL A K W)k 2.43% . 1.32% . 7.03% A
3.32% , W ¥R UL il 3 Ky 3.53 %, e oA vk, W
AR, 7E Tsukuba E G5 H, A1 EE HAl 3 oA 74
R IR A 1) GRD B0, Jr 48 55 1k (9 3R DT il
BT 0. 190 H 2 s ML CG, FRET 0.27 4 H 4
AL R A 250 Cen, FRET 11040 43 4.
7 Venus IG5 M L R B 2 10 CG B, ir
RARERE R RICE R TR T 1040 H
7 85 o A€ Cones G %] /1, 4 Ho 3% B B 22 1 Cen 5
BRI R IRICE R T
1,034 A 43 s o 78 Teddy BR X, R T 26 B0 4%
221 CG M Cen 5k, Jr 442 5 0 O 340 L A0 58
R UL i % 4 K T CG Al Cen 53k 1. 34 4~ H 43 45
1454 A 48 s

K3 NZE B AWK N CGHE I Cenfi ik .GRD

0815010-4



SR LA BT $E 5795 7E Cones BRI 153453 21 (19 45
Heo WPITHE (o7 B W] LAVLEE ], B $ 30k A A A R 7
S M ] L B R A i 5 S SR AR TSR 9

$£59% F8HI/2022 F 4 B/HAEBFFHE

B3 ARFEGRIHER . (a) CGHIIL; (b) Cendiik; (¢) GRD 51k ; (d) Frg i1 ik
Fig. 3 Disparity maps obtained by different algorithms. (a) CG algorithm; (b) Cen algorithm; (¢) GRD algorithm;

(d) proposed algorithm
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Table 2 False match rate of different aggregation algorithms unit: %
) Tsukuba Venus Teddy Cones
Algorithm - - - Average
Noce All Disc  Noce All Noce All Disc  Nocc All  Disc
BF 3.14 3.78 7.87 0.95 1.359 5.13 11.89 16.76 3.45 9.07 8.97 6.56
GF 2.32 2.62 6.63 0.45 0.77 4.54 4.76 8.72 13.25 2.63 8.12 7.75 5.21

Proposed algorithm  1.85 2.06 6.45 0.33

0.54 3.29

4.05 7.97 10.64 2.45 8.02 7.48 4.59

K4 ARFEGII2ZRE. () BRI 2EE 5 (b) BF 54k (o) GF 5% (D) I 5%
Fig. 4 Disparity maps obtained by different algorithms. (a) True disparity map; (b) BF algorithm; (¢) GF algorithm;

(d) proposed algorithm
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Table 3 Mismatch rate under salt and pepper noise  unit: %

Salt and pepper noise

Algorithm Noiseless % 5% 10% 159
GRD 3.31  4.48 6.28 8.26 9.94
CG 3.69 5.49 6.53 8.93 10.93
Cen 4.32 6.28 7.65 10.05 13.94

Proposed algorithm 3.13  4.05 5.41 7.13 8.32
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Fig. 6 Experimental results of the proposed algorithm. (a) Left original image; (b) real disparity map; (c) unfilled disparity map;

(d) final disparity map
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Table 4 Running time of different algorithms unit: s

Algorithm Tsukuba Venus Teddy Cones Average
GF 2.81 5.13 15.09 15.56  9.65
BF 77.50 110.74 272.19 271.88 183.08
ST 1.96 2.52 5.56 5.62 3.91

Proposed algorithm 3. 12 5.45 15.46 15.78  9.95
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