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Abstract Census transform is one of the stereo vision methods which is robust to radiometric distortion and
illuminance change. This paper proposes a hybrid census transform using the mini census transform and the
generalized census transform concurrently. This method uses simplicity of mini census transform and noise
feature of generalized census transform together. This paper performed stereo matching containing post
processing to evaluate each methods. The result shows that hybrid census transform has similar performance to
generalized census transform and mean value of calculation complexity between mini census transform and
generalized census transform.
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[Fig. 1] Block diagram of stereo matching process
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[Fig. 3] Mini census transform example
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[Fig. 4] 3x3 generalized census transform example
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[Table 1] Error rates of stereo matching result about HCT

2 4gsisct.
Table 3-& MCT, GCT, 18|31 AA3F HCT YEZ o]
gojol 77k 2eelo WY ATte] o2l ge Uehdic,

Tsukuba Venus Teddy Cones
HCT avg
non all disc non all disc non all disc non all disc
(a) 3.45 3.89 14.52 0.35 0.58 4.10 6.70 12.39 17.17 4.87 10.74 12.90 7.64
(b) 4.01 4.47 14.18 0.37 0.55 3.83 6.42 12.20 16.22 4.64 10.29 12.13 7.44
(c) 3.95 4.56 14.40 0.38 0.54 3.74 6.44 11.96 16.38 4.83 10.79 12.76 7.55
(d) 3.65 4.07 14.11 0.33 0.54 4.14 6.70 12.10 16.86 4.63 10.19 12.18 7.46
(e) 3.68 4.15 13.58 0.37 0.55 4.01 6.74 12..20 | 17.00 4.47 10.08 11.64 7.37
(f) 3.62 3.98 13.08 0.42 0.54 4.05 6.37 11.90 15.98 4.30 9.82 11.05 7.09
[Table 2] Error rates of stereo matching result about HCT with gaussian noise mean=0, ¢ =5.12
Tsukuba Venus Teddy Cones
HCT avg
non all disc non all disc non all disc non all disc
(a) 16.50 16.91 27.71 18.08 18.82 19.14 | 2092 | 27.29 | 29.26 8.23 15.59 19.48 19.83
(b) 17.82 18.22 26.81 20.22 20.78 18.07 21.96 27.94 29.54 8.83 15.88 19.88 20.50
(c) 13.78 14.24 | 2224 19.54 | 20.19 | 23.68 | 20.24 | 26.56 | 29.21 8.23 15.66 18.90 19.37
d) 18.44 18.74 | 27.25 | 20.03 | 20.68 17.02 | 23.08 | 29.06 | 30.96 9.14 16.22 | 20.59 | 20.93
(e) 20.36 | 20.70 | 28.64 | 22.82 | 23.32 18.77 | 25.68 31.48 | 32.84 10.96 17.98 | 22.46 | 23.00
) 23.80 | 24.16 | 33.48 | 2492 | 2534 | 23.64 | 27.76 | 33.80 | 3529 12.59 19.40 | 2532 | 25.79
£ Table 30]|A] ARR3E 220 7}oA|QF Rro 02 B 0,
o lalb FFHA= Z12)F 2,65, 5.12, 7.689|t} 7]& o= ARESH
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TLEl e lETT o) ATk 2t 703, 734, 7552 Hka e
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[Fig. 7] Census transform windows B
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[Table 3] Error rates of stereo matching result
o cT Tsukuba Venus Teddy Cones av
non all disc non all disc non all disc non all disc g

MCT 403 | 440 | 1357 | 042 | 054 | 410 | 640 | 11.60 | 1589 | 421 9.60 | 10.79 7.13
0 GCT 380 | 422 | 1365| 039 | 054 | 385 | 649 | 12.08 | 16.00 | 4.69 | 10.26 | 12.15 7.34
HCT 395 | 456 | 1440 | 038 | 054 | 374 | 644 | 11.96 | 1638 | 4.83 | 10.79 | 12.76 7.55
MCT | 12.03 | 12.34 | 20.19 | 8.88 | 9.24 | 10.38 | 13.01 | 18.37 | 23.53 | 540 | 11.34 | 1347 | 13.18
2.65 GCT 754 | 793 | 1607 | 627 | 6.65 8.85 | 11.05 | 16.56 | 21.77 | 523 | 11.25 | 13.57 | 11.06
HCT 770 | 8.16 | 16.88 | 6.62 | 7.03 | 9.72 | 11.35 | 16.93 | 22.50 | 541 | 11.78 | 14.11 | 11.52
MCT | 26.52 | 26.76 | 34.72 | 27.26 | 27.65 | 25.55 | 31.19 | 37.08 | 38.86 | 16.23 | 22.94 | 30.32 | 28.76
5.12 GCT | 16.67 | 17.18 | 27.65 | 20.17 | 20.73 | 19.12 | 20.92 | 27.13 | 28.57 | 8.10 | 15.30 | 18.65 | 20.02
HCT | 13.78 | 14.24 | 22.24 | 19.54 | 20.19 | 23.68 | 20.24 | 26.56 | 29.21 8.23 | 15.66 | 18.90 | 19.37
MCT | 39.17 | 39.44 | 42.04 | 43.65 | 44.14 | 46.40 | 56.79 | 61.00 | 64.89 | 40.86 | 46.03 | 54.89 | 48.27
GCT | 25.92 | 26.27 | 31.98 | 33.48 | 34.11 | 37.29 | 40.76 | 46.36 | 47.57 | 22.07 | 28.97 | 3441 | 34.10
HCT | 22.49 | 22.97 | 31.29 | 33.58 | 34.25 | 38.05 | 40.93 | 46.35 | 46.76 | 21.44 | 28.30 | 35.26 | 33.47

7.68

(a) 0 (@) ' @ (e)

[Fig. 8] Disparity map results.
(a) input images, (b) ground truth, (c) MCT results, (d) GCT results, and (e) HCT results.
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[Fig. 9] Disparity map results with mean=0, ¢=5.12.
(@) MCT results, (b) GCT results, and (c¢) HCT results.
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