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An algorithm that fuses Spearman correlation coefficient and
multi-scale framework for stereo matching

YU Xiucheng, SONG Yan, HU Huimian

(School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China)

Abstract: Aiming at the noise-sensibility and low matching rate of existing local matching algorithms, a
stereo matching algorithm based on Spearman correlation coefficient and multi-scale framework was
proposed. Two cost calculation models were proposed by using a fixed window and by simplifying the
Spearman correlation coefficient. Then, a multi-scale framework was fused to perform cost aggregation
on the image pyramid in order that the matching algorithm could obtain a higher matching rate in the
low-texture region. The experimental results show that the proposed stereo matching algorithm
effectively reduces the false matching rate: the average mismatching rate of 31 standard image pairs in
the Middlebury 2.0 test set is only 7.89%, and the average of 15 standard image pairs in Middlebury 3.0
is 13.45%. Therefore, the method can effectively reduce the mismatching rate of images and has better
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robustness against noise.
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Tab.1 Results of the cost computation methods on M31 %
Tsukuba Venus Teddy Cones M31
GAFS
Non-occ all Non-occ all Non-occ all Non-occ all Avg-non Avg-all
GRD 12.46 11.30 37.03 38.91 46.39 52.72 45.53 53.08 43.14 53.17
Census 8.52 8.32 7.34 10.70 12.98 23.47 6.69 19.55 17.54 30.06
Spear 9.12 7.95 3.45 7.31 12.08 22.73 7.08 20.05 13.76 26.43
S-Spear 8.02 6.87 3.26 6.87 10.96 20.53 6.91 18.03 11.29 2434
®2 EHEEMIS EERMITEAEZMENKER
Tab.2 Results of the cost computation methods on M15 %
) Adirondack Motorcycle Recycle Teddy M15
s Non-occ all Non-occ all Non-occ all Non-occ all Avg-non Avg-all
GRD 56.34 60.51 61.56 65.36 57.38 60.16 57.95 62.12 71.40 74.60
Census 28.34 43.23 26.97 50.46 36.10 40.32 24.68 3223 39.48 46.12
Spear 12.08 18.75 11.61 20.63 18.14 23.95 11.59 20.60 25.55 33.85
S-Spear 9.86 16.42 10.12 18.36 16.23 20.76 10.13 17.98 23.32 30.96

(a) LA

(b) EHZEA (c) GRD

(d) Census (e) Spear () S-Spear

B 1 FARLCERNELTSFHN Venus BEITHIREE

Fig.1 Disparity maps of the Venus image pair for all cost computaion methods ( without disparity refinement processing )
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Tab.3 Results of the cost computation methods with box filter aggregation %
Motorcycle Recycle Teddy M15 M31
=873
Non-occ all Non-occ all Non-occ all Non-occ all Avg-non Avg-all
GRD 10.41 19.36 15.56 21.13 10.83 19.74 28.23 36.15 20.17 31.55
Census 7.86 17.09 13.13 19.05 7.93 17.31 19.70 28.63 11.70 24.51
Spear 7.48 16.47 13.41 19.00 7.52 16.75 19.00 27.80 10.29 22.41
S-Spear 7.21 15.5 12.7 17.00 6.36 14.54 17.78 26.13 9.56 20.13
R4 SEBEEATEREAMAFIIKER
Tab.4 Results of the cost computation methods with guide filter aggregation %
Motorcycle Recycle Teddy M15 M31
ik
Non-occ all Non-occ all Non-occ all Non-occ all Avg-non Avg-all
GRD 5.73 13.65 7.95 13.33 6.49 14.76 18.46 26.58 14.95 25.91
Census 532 13.85 7.84 13.96 597 15.28 15.76 24.24 9.43 21.96
Spear 4.34 12.03 7.14 12.42 5.11 13.65 15.00 23.00 9.15 20.77
S-Spear 4.00 10.91 6.24 11.20 4.49 11.95 13.12 18.52 8.79 18.67
x5 RNERFERTERERKRETEIIXER
Tab.S Results of the cost computation methods with the minimum spanning tree aggregation K0
Motorcycle Recycle Teddy M15 M31
(RS
Non-occ all Non-occ all Non-occ all Non-occ all Avg-non Avg-all
GRD 8.22 15.82 8.04 11.48 6.04 13.85 20.18 27.44 15.53 26.12
Census 5.61 13.67 6.56 11.29 5.16 14.03 16.80 24.60 10.37 22.57
Spear 3.99 11.61 6.16 9.76 4.00 12.07 15.44 22.51 8.26 19.37

S-Spear 3.80 10.31 5.66 9.36

3.68 11.78 13.45 17.39 7.98 18.26
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(e) Spear

B2 AETERKNEXEFTEH Motorcycle B & T = E

Fig.2 Disparity maps of the Motorcycle image pair for all cost computaion methods ( without disparity refinement processing )
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B3 ARCERNELFHN Teddy B G HREE

Fig.3 Disparity maps of the Teddy image pair for all cost computaion methods ( without disparity refinement processing )
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