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Abstract: To he:ndle the slanted or curved surfaces in stereo matching, the adjacent segment geometric constraint
and the statistical information of disparity are adopted in a proposed algorithm. The segment geometric constraint is
incorporated in a new global energy function to acquire the optimal plane of each segment. The statistical
information of disparity is adopted to find the reliable disparity pixel and a reliable segment. The constraints
between the segments and pixels are used to estimate the disparity of the unreliable pixels. Experiments are
performed on the classical images with a larger disparity range, more slanted surfaces, and surface wigh less texture
and show the effectiveness of the proposed algorithm. -
Key words:  stereo matching; disparity; slanted surface; curved surface; geometric constrainf; statistical
information \
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Fig.2 Block diagram of the proposed method
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(a) Reference images \“\g)“épmentation of (a) (c) Reliable disparity (d) Our result (e) Ref.[16] algorithm results
(a %A (b) ()73 HI 45 (c) MIfEMZE M (d) ASEAER () CHR[16]1FI 45 R
§

Fig.7 Results of our algorithm each step
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Fig.8 Ground truths of F@] e
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Table 1 R\‘MSE and the pefcentage of the bad matching pixels
\ ESEE P TS e

%\
Mol poly Flowerpot Wood1
Algorithms | \ Bad Bad Bad Bad Bad Bad Bad Bad Bad
'RMSE | matching | matching | matching| RMSE |matching| matching | matching| RMSE | matching | matching |matching
¥ >0.5 >1 >2.5 >0.5 >1 >2.5 >0.5 >1 >2.5
alggrlijtrhm 0.0452| 0.636 6 0.561 | 05147 [9.431| 0.839 | 0.6082 | 0.5114 | 52727 | 0.7448 | 0.4241 | 0.3249
all?gecf)r%r?r]n 0.269 | 0.8063 | 0.7317 | 0.6869 {9.999 | 0.9357 | 0.8208 | 0.7205 |15.1793| 0.994 | 0.9844 | 0.9757
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(a) Iteration number is 2 (b) Iteration number is 5 (c) Iteration number is 15 (d) Iteration number is 20

(@) EARKECH 2 (b) EARIELH 5 (c) EARRHECH 15 (d) EARXECH 20

Fig.9 Different iteration number’s result in our algorithm
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(a) Relationship between iteration number an MSE (b) Relationship between iteration number and PBMPS
(a) RMSE '5353/(&\)\‘52‘8’]9%%5 (b) PBMPS 5k ARk i 5% 5
\Flg“lo Rela‘on‘shlp between iteration number and the RMSE or PBMPS on
'\ i ' Flowerpot (error threshold=1)

g 10 YRz MY 175925 1 Flowerpot | i% 87405 RMSE PBMPS [ %

P11 R T B B A B S 0 B R A 1 5 SR T R B 5 R Monopoly. 3 7 I B A
FE A5 B s R L MR 25 0 8,759, BB KT 1 AU USEC R 2 0.636 6;MAEdsin 7 —Fr S35 B2 5, JL 45
TR 7 MR 22 4 8.707 5, B KT 1 (R UL EC R 0 0.634 7.0 LLE RN B S 8fs B4R w1 VLS i v

k.
§

O

(b) Result of adding the second order information

(b) 0 Bl LA R 1 5 R I

(a) Result of no-addlng t;l\:e‘ scor‘i order m{ormatlon
@)&ﬁﬁm W6 FE £ K e
\ N

f g‘ll Influence of the second gradient information on the result (error threshold=1)

K11 MR 22BN 1, R BA A B T AC 45 SR 1 52

2 gy ARSI SCHR 165 M I2 47 I [, th T A SVA 2 48 matlab PAEG s AT i £ s 15 8]
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Table 2 Procedure time on different tested images

®2 AEAFMKEGR ERE1r

Corridor

Monopoly

Flowerpot

Wood1l

Time (s)

3 360.780 400 5

48 226.654 801

32 747.576 682

5217.029 3915

MG FIHE R

o EANAL AN 5 153 B THE A 147 DL I 5 A SR 20 S BROR K i 8 2 4G A AN TR 22 IR D A DA D 2 ) — R 22, th
o 73 BB R 5 T AR T I S

BDERILEC AR IR 12 FE 13 #0733l WE PR AE B (R A A T e

P PR L.

i | K 12
10.1 0.72
10.0 0.70
9.9 ) 0.68
9.8 = 0.66
o8| p _. 064
oel/\ 062}
94\ 0.60
93/ 0.58
9.2 0.56

(a) he=150, h,=7, M=§3\ \‘\@ h

200 600 1000 1400 1800

(a) Relation between the RMSE and M

(a) M 5 RMSE HJx %

(810, hy=
\“ Fig.1 4 Ii‘sparity maps and segment results under the different segmental states

(b) Relation between the PBMPS and M

15&, M=30

200 600 1000 1400 1800

(b) M 5 PBMPS E’Jaé%

0.64 125
0.63f /| 12.0 ;
0.62 ,/ \ 115 /
061}/ |
e |
059 ' 8 10
0.58 L ! Oy
0.57 = 95 P
0.56 —— 9.0+
055 - 8.5

o ¥ 50 100 150 0 50 100 150

(d) Relation between the PBMPS and h,

(d) h, 55 PBMPS [H16 %

(e) Relation between the RMSE and hg

(e) hy 5 RMSE f#15% &

(c) he=10, h,=7, M=1800

AN 53 FARZS T B 22 B AN 231 45 R

10.0

(d) hs=10, h=7, M=30

9.8
9.6

94"

9.2
9.0
8.8
8 6

50 W 100 @

150

between the RMSE and h,

M“ﬁ RMSE [ &

O 95
0.90

0.85
0.80
0.75
0.70
0.65

0
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150

(f) Relation between the PBMPS and hg

(f) hs 5 PBMPS [f1% £

Fig.13 Relationship between RMSE, PBMPS and the different segmental states (error threshold=1)
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12 R T AN A 43 BRSO A0 22 R 0 & SR V) AS R I B AR SR AN TR R 2 B B 58 1 AT A o 8 45 L,
24T R d R AL ZE 1 R 22 1 2 ] 8(c). 7R 181 13 H B AR KR A 43 il A 2 R 2 TRD 5 i e Ay s AR 23 e
B /ME L P AL B RMSE Al PBMPS(error threshold=1), I3 & 1% 2 Flowerpot. )\ B vh a] LA A [F] () 43 1
RS5O B A AH R A% A K (6) F1 A (TP BIE &, G, B 14 B7R T o534 77 #3522 F 35 UL T 28 11
s o B 14a)F1E 14(b) 2 H1{H S 5 RMSE,PBMPS (K55 %, K 14(c)F1E 14(d)J2 6 5 RMSE,PBMPS 1]
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Fig.14 RMSE, PBMPS (error threshold=1) under the different &, J. values
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-
a
(a) Left image (b) Our result (c) Ref.[16] algorithm result (d) Ref.[19] algorithm result
(a) MK (b) ASCEkL: (c) SCHR[16]HI&sH (d) SCHR[19]M) &5

\_\

(e) Traditional SSD result (f) Traditional graph cuts result (9) rad%nal €00 ativ:a algorithm result
(e) f44r) SSD &4 () flegelFsrikgi ) T‘ ) AEGME R4

Fig.15 Compz;risongf d erenmlgorlthms on Corridor
15 Cortidor Jl & A [R] 53k 45 R LA
“‘

(a) Left image (b) Our result (c) Ref.[16] algorithm result (d) Ref.[19] algorithm result
(a) Zitiel (b) ASrHgR (c) SCHR[16]1 &5 A (d) SCHk[19]1 45 %
L
(e) Traditional SSD result (f) Traditional gr: cUts result (g) Traditional cooperative algorithm result
(e) f54i1Y) SSD 45 4t \ ‘\"- (1) feBellFIsilss (9) e MES LG R

A
“-.‘ Fig .16 aomparlson of different algorithms on Parking meter
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