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Research on the Optimization of Census Stereo Matching
Algorithm Based on Cross—Based Aggregation

Song Peiyu, Wang Sen
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Abstract ; Stereo matching algorithm plays an important role in binocular vision. Census stereo matching algo-
rithm based on nonparametric transformation has been widely used in recent years, but in the process of obtain-
ing disparity map, Census stereo matching algorithm relies too much on the gray value of the central pixel. In
view of the insufficient matching accuracy caused by the traditional Census algorithm relying too much on the
center pixel, this paper proposes a Census stereo matching algorithm based on cross based aggregation. In order
to improve the accuracy of parallax image, this algorithm finds the pixels around the reference pixels which are
similar to their colors through the cross based aggregation, and uses the pixels in the cross based aggregation to
optimize the generation value of the reference pixels. The experimental results show that the cross—based Census
stereo matching algorithm improves the parallax accuracy of the image, and under the condition of ensuring the
matching accuracy, the cost aggregation time of the algorithm is greatly reduced compared with the four path cost
aggregation Census algorithm.
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Tab.1 Experimental parameter setting

Maximum Minimum

Maximum Minimum
value of color value of color . .

. o space distance space distance
difference difference
length of two  length of two
between two  between two . .
. . pixels pixels
pixels pixels

34 17 20 6

3 AIMAM RS G S E R, K 3(c)~

% WTA yvinne/r takes a\ll)of E,‘ﬁﬁj{]ff1’tﬁf’£lﬁ] EF' L3043 R AR [ AR ¢ B A 3 K3
it AW R R AU, B
ZAM NS B U [ 3(d), B 3(H) g mA DB AR P B4



78

LS N 1T NI S 2021 4f

(a) 5x5 window cones image pair (b) 5x5 window piano image pair
(¢) 9x7 window cones image pair (d) 9x7 window cones image pair

B 2 Census BikLI &R L

Fig.2 Comparison of experimental results of Census algorithm
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(b) Cones true parallax map

(a) Cones original image
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(¢) Census algorithm for cross based (d) Census algorithm for four path

(e) Piano original image (f) Piano real image

(g) Cross based aggregation (h) Four path cost aggregation
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Fig.3 Comparison of experimental results of cost polymerization
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