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Abstract

algorithm take mathematical calculation as digital information, and lack the connection with the actual human visual

Stereo matching is the focus of research in the field of computer vision. Most of the stereo matching
characteristics. We combine the concentric antagonistic receptive field of the human eye and the HSI colour space
model to improve the weight calculation of the original adaptive support weight (ASW), and optimize the parallax
by means of left-right consistency check and median filtering. The test results of several groups of international
standard images in VS2010 platform show that, this method has higher matching accuracy than that of the original
ASW algorithm in the low texture regions and depth discontinuities area. According to the difference of the test

images, the improvement ranges from 10% to 20%, and the overall matching accuracy is similar to that of the

mainstream local matching method in recent years.
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Fig. 1 (a) Gaussian weight distribution curve; (b) weight distribution curve of original algorithm

AT DL B, 842 00 0 A5 4 Y g, B
HC (9 BRI AR 3R 2 28 0 K5 3z 8 v a0 1 0 o 0
L T R B2 A0 (R AR D RS R
[F] Lo B3] 435 Bt xR a2 B A R R M 1Y
3.2 HSI&¥=IE

W% e 307 4 A 2 OG TE BE AR A 5 NCHIR X B 1 JR
ZARA A B PR 1) XGRS
FXF % B SRR JE 5 2) X B i Jk sz O F
PR AR R B i SO IE G, TP
SLEEAEEREE/RE LT HSI o s, H
e H SR, R — Fhali o i B R ML 5o r
SRR G B2 AR i 852 B B, 5 S S At A, 3
IR AR O BRI R B s T Soag R T A
B SE B UK B, e s T — e, b1

F A BRG], HST % 25 (8] i T AR 5%
R Y0 ALTE BIMG AL B AN LA 6 A K & 5k b e
PAT iz M.

H ST AR TR 2 — A~ F5 7 52 A 48 A1 B 114 U 44 A8 A
F.NE 2 s, Hh@ilga H BB RE S
BoRENIM BME pE S ABARKENKE,
R b T AT TR T 3 (0 i A B S . HSIT
BB [ RGB BRI A7 5 IR i 4 B A T I
HEF—YMEN AR RR L, ZEFENT %
LR .

[N )
| b= “ (1D
360—0, B>G

X

031013-3



55, 031013(2018)

ANSHBIFHRE

www.opticsjournal.net

2 HSIZ A pis!
Fig. 2 HSI color model
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Table 1 Experimental result with only one weight distribution rule improved %
o Venus Cones Teddy
Condition - - - Avg
Non All Disc Non All Disc Non All Disc
Gauss only 0.58 0.87 4,12 3.45 9.53 8.21 7.68 12.7 17.1 7.14
HSI only 0.66 1.05 5.26 3.74 9.77 8.18 7.62 12.5 17.3 7.34
ASW 0.71 1.19 6.13 3.97 9.79 8.26 7.88 13.3 18.6 7.76
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Table 2 Comparison of matching error rate with proposed algorithm and other algorithms %
. Venus Cones Teddy
Algorithm Avg
Non All Disc Non All Disc Non All Disc
Region Tree
0.22 0.57 1.93 6.31 11.9 11.8 7.42 11.9 16.8 7.65
pp#
Double
0.31 0.45 1.87 2.90 8.78 7.79 3.53 8.30 9.63 4.84
BPH
HEBF'" 0.22 0.33 2.41 2.78 9.28 8.10 6.54 11.8 15.2 6.29
Cross-
‘ 0.62 0.96 3.20 6.28 12.7 12.9 9.75 15.1 18.2 8.86
Based!'®
ASW 0.71 1.19 6.13 3.97 9.79 8.26 7.88 13.3 18.6 7.76
Proposed 0.54 0.82 3.81 3.37 9.43 8.12 7.49 12.6 16.1 6.92

3 ANSCEE AN AR S 7k ) DR VT T A< Az B (] A

Table 3 Comparison of matching error rate and operation time with proposed algorithm and other algorithms
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Non /% All /% Disc /% Time /s Non /% All /% Disc /% Time /s Non /% All /% Disc /% Time /s %

CAG 1.58 2.02 9.90 8.59 4.98 10.8
TP 0.34 0.92 4.55 10.8 3.10 9.31
FBS 0.40 0.81 3.38 15.6 3.48 9.34
Proposed  0.54 0.82 3.81 38.2 3.37 9.43

12.3 10.5 10.1 15.7 21.9 9.31 9.92
8.59 14.5 9.83 15.3 20.3 14.9 8.03
8.81 20.1 7.65 13.3 16.2 21.3 7.04
8.12 49.7 7.49 12.6 16.1 51.3 6.92
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