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]
10.6.2 SVM
, Contourlet
(Support Vector Machine, SVM) s
s SVM .
b b SVM b
o b
Laws s SVM
(Sequential Minimal Optimization, SMO),
10.51 o
Step 1 s SVM,
Step 2 FChy DA<k, 1<I<)) N Contourlet s
SVM
Step 3 SVM s s seg SVM,
Step 4 FChy DA<kI, 1<<I<)) N Contourlet R
Step 5 Contourlet o (x, y),
di(x, . di(x, ».di(x, . (10. 60) (10.61),
s o (xy y)
Step 6 ’ k ’
segr s o seg,
Step 3 seg SVM s s seg_ rough,
Step 7 seg_rough
.s'egi , seg_ rough ,
Step 8 n=2~N, segy o
Step 8.1 N s di(xy . di(x, Y. di(x, ¥,
Step 8.2 N  Contourlet 2" si(xs )L s (xs y)y e
S CTRIN Step 7 seg. - (10.60)  (10.61),
(x, y)
Step 8. 3 k s n seg,
Step 9 segy s seg, 10. 52
10.51 SVM Contourlet
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Contourlet 5% - EH =201
Wavelet/H fi# R

| oo |— pwmsn |

Contourlet4} fif Py
Wavelet4}fi# |

10. 52
4 o s
4 , Brodatz .
, GLCP . Contourlet
. Contourlet (
CWCD) , 10. 53 , 10. 54

10.53 ( . GLCP, Contourlet, CWCD )
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|
9 T T T
+ GLCP
g || % Contourlet *
O Wavelet & Contourlet
A KN /
7
¥ 6
i hd \ /
Jk
i ¥ (/
4 . A
A/ \e/
0 |
0 1 2 3 4
K%
10. 54
10.53 , GLCP
, Contourlet CWCD . 10. 53(a)
10. 53(h)
, , 10. 53 (c) o
10.53(d) , ,
10.6.3 WBCT
1.
(Wavelet-Based Contourlet Transform, WBCT)MH6~%1 [86~88]
s o , WBCT
R Fourier o
DFB s
”  DFB
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, DFB e
2,\" ]\]:17 2; 3, b : legch%
Wldthv ’ D)
WBCT Contourlet
10. 55 3 WBCT 10. 56
Barbara WBCT 2
s 4 8,
10.55 WBCT ( s 4,4, 8)

10.56 Barbara
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2 WBCT
WBCT , WBCT
° Hu D
Hu [113, 114]
i)
DFB s
3, 4.8 16 WBCT ,
, 85 [86]
SPHIT , o
s WBCT ,
. : , WBCT ; ,
s ( 10.57
) (  10.57
), DFB DFB
; s KNN o
, 85 49 ,
. 10.58 10. 56 Barbara WBCT
1 1
2
3
q

1234124

10. 57 WBCT
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10. 58 10. 56

2)
[89]
’ : K-L ol (SVD)Y
(PCA™ | ) Fisher S
1997 , Kohavi John Wrapper [os] |
’ (Filter)

(Wrapper) . ,
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|
[96]
( R (Genetic Algorithm,
GA)DS] [74] )
[98~100]
) [101, 102]
, , GA
o [101]
Wrapper s o
WBCT
, 1
10. 59 R
3.
k . , . Contourlet WBCT
3 ; Contourlet WBCT s
4,4, 8; k k=3,
Brodatz

WBCT ,
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(6.53) &
10. 14 , WBCT
Step 1 N, ( ) s
, 1,
o 1
Step 2 s
Step 3
Step 4 s s
Step 5 s N,
Step 6 P .
Step 7
Step 8
Step 9 1, Step2,
10. 59
10. 14 I, Brodatz
/(%)
Wavelet 91.71
Brushlet 92.99
Contourlet 93.76
WBCT 94.53
Brodatz
o WBCT 49
, k o

[101]
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]
[101] , 10, 5, p,=1/d, d
1) 20 1)
. 10. 15 o
10. 15 Brodatz
//(%) //S
49 94.53 —
37 93.93 —
20.8 90. 51 2961.8
29.8 94,72 2658.7
10. 15 s
, Bhattacharyya
, Bhattacharyya
Brodatz
WBCT Hu .
10. 16 ’ ’
10. 16 WBCT
/(Y
49 94,53
49 94.10
Hu 343 93.76
10. 17 WBCT
’ 0 , D86
D109, , Hu
; D29, D75 D107,
. Hu ; D19 D111, Hu
. 10.18 10. 19

o
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10. 17 WBCT
Std Hu Std Hu Std | Hu

D1 0 0 0 D32 0 0 2 D71 0 0 0
D2 2 2 2 D33 0 0 0 D72 5 5 10
D3 0 0 0 D34 0 0 0 D73 7 5 9
D4 0 0 0 D35 0 0 0 D74 2 0 0
D6 0 0 0 D37 0 0 0 D75 4 0 4
D8 0 0 0 D39 7 5 2 D76 0 0 0
D9 0 0 0 D41 2 > 4 D77 0 0 0
D10 0 0 0 D46 0 0 0 D78 0 0 0
D11 0 0 0 D47 0 0 0 D81 0 0 0
D12 2 2 2 D48 0 0 0 D82 0 0 0
D14 0 0 0 D49 0 0 0 D83 0 0 0
D15 2 2 0 D50 0 0 2 D84 0 0 0
D16 0 0 0 D51 0 0 0 D85 0 0 0
D17 0 0 0 D52 0 0 0 D86 0 2 2
D18 0 0 0 D53 0 0 0 D87 0 0 0
D19 2 2 0 D55 0 0 0 D92 0 0 0
D20 0 0 0 D56 0 0 0 D93 2 2 2
D21 0 0 0 D57 0 0 0 D95 0 0 0
D22 0 0 0 D60 1 1 1 D101 0 6 0
D23 4 2 2 D62 0 0 1 D102 0 5 0
D24 0 0 0 D64 0 0 0 D104 0 0 0
D25 0 0 0 D65 0 0 0 D105 0 0 0
D26 0 0 0 D66 0 ) 0 D107 5 0 7
D27 11 8 7 D67 2 2 2 D109 0 7 4
D28 0 0 0 D68 0 0 0 D111 2 1 0
D29 2 0 4 D70 0 0 4 D112 0 0 0
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10. 18
/%) /s
+ 98 95. 64 —
46.5 94.02 8507. 5
50. 4 96. 43 3055. 5
10. 19 N Hu
/( %) /S
+ + Hu 441 95. 90 —
218.3 95. 96 158 543. 2
218.5 96. 58 14 108.6
10. 17~ 10.19 ,
10.6. 4 SWBCT
Contourlet N ,
N . WBCT
WBCT
, , M. N. Do M. Vetterli
[1] . Contourlet
Contourlet Contourlet ,
, Contourlet .
1. SWBCT
o WBCT
s Contourlet
— Contourlet (Stationary Wavelet-
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Based Contourlet Transform, SWBCT)., DFB

2 o DFB
. DFB ,
SWBCT . SWBCT Contourlet
SWBCT : .
LH., HL, HH DFB 2" ,
, .« SWBCT
10. 60 . Contourlet , SWBCT
HH
HL
Rt
LH
LL HH
HL
LH
LL

10. 60 SWBCT

b

, DFB

. Brushlet, WBCT ,
o SWBCT

SWBCT Contourlet , WBCT
R SWBCT ,

o
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|
2. SWBCT
’ N Hu
o (6.53) [,
SWBCT , SWBCT
[113] 7 Hu R
7, ,
. . Brushlet. Contourlet, WBCT. SWBCT
, X4,
10. 61 o
. k .
SWBCT \ .
Contourlet, WBCT  Brushlet , SWBCT

/ PIgitRE \
<i)l|?;€ff$2!s SWBCTEEﬁHﬁﬁ%%HX)—’ HFAEREASE

‘g R N\
t(vu%#zk SWBCT?EJ&H%E?%EXH%E@B%%%%} s

10. 61

SWBCT Brodatz
SWBCT ,
10. 6.3 o , 10
15 , . Contourlet 1
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4 2 4., 8; 3 s
40408 4, 1.4.8.8; 5
4,4, 8,8,16, WBCT SWBCT Contourlet o
I . k
1.3.5; 1~5 10. 20~
10. 24 0
10. 20 (L=1)
L k=1 k=3 k=5
0. 8783 0. 8051 0.7687
0. 8814 0. 8156 0.7786
Brushlet 0. 5696 0. 3875 0. 3766
Contourlet 0. 8730 0. 8494 0. 8342
WBCT 0.9033 0.8675 0. 8554
SWBCT 0. 9580 0.9248 0.9121
10. 21 (L=2)
L, E=1 k=3 k=5
0.9421 0. 8925 0. 8651
0.9415 0. 9086 0. 8863
Brushlet 0. 8583 0.7810 0. 7600
Contourlet 0.9523 0.9258 0.9074
WBCT 0. 9568 0.9272 0. 9050
SWBCT 0.9711 0.9470 0.9330
10. 22 (L=3)
1 r=1 E=3 k=5
0. 9487 0.9221 0. 9036
0. 9650 0.9373 0.9265
Brushlet 0.9578 0.9359 0.9197
Contourlet 0.9612 0. 9405 0.9284
WBCT 0. 9585 0. 9318 0.9205
SWBCT 0.9786 0. 9588 0.9429
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s

H

. Contourlet

9.

WBCT
SWBCT

Contourlet

b

H

SWBCT

o

]
10.23 (L=4)
A k=1 k=3 k=5
0.9410 0.9058 0. 8886
0.9728 0.9472 0.9398
Brushlet 0.9521 0.9368 0.9188
Contourlet 0.9651 0. 9549 0.9491
WBCT 0.9468 0.9212 0.9168
SWBCT 0.9730 0.9564 0.9438
10. 24 (L=5)
& k=1 k=3 k=25
0.9200 0. 8850 0. 8706
0.9610 0.9429 0.9325
Brushlet 0. 9400 0. 8945 0. 8819
Contourlet 0.9720 0.9547 0.9463
WBCT 0.9038 0. 8667 0. 8605
SWBCT 0.9723 0. 9499 0.9371
L
10. 20~ 10.24 , Brushlet
WBCT . . Contourlet 90% ., SWBCT
, 95 % ; , Contourlet WBCT
SWBCT 97 % 3 R . Brushlet,
WBCT  SWBCT , Brushlet
, WBCT ; , WBCT Brushlet;
5 , WBCT , Contourlet ,
SWBCT, , 3 o
. WBCT R . . Brushlet
Contourlet , . . Brushlet,
Conoutlet , 3, Contourlet

. Brushlet, WBCT




