116 HedA A3 A" 2HEYE o] 4T AFAY +F KE

#®396-33B-1-13

ey AT N AHES ol8% AP BF

(Classification of Scaled Textured Images
Using Normalized Pattern Spectrum Based
on Mathematical Morphology)

ABRE®, &€&, W, A AxHET
(Kun-Woen Song, Gi-Seok Kim, Kyeong-Hoon Do, and Yeong-Ho Ha)

2 o

E =R Gk #7411 sieiEle] £ 71%5(zoom-in, zoom-out)el S8 He)= =7) Wik A
S ZrHle] F7 Pelebd AFEH(normalized) HE AHMER ) FHlsle] BRslgch A3
o el A7idabe 2 e Yulsky del ~dERS Fala o2 Re st AR 77} ok 2]
wshlel] mhg A¥R7Ae slod e §Fe Aztadduiold S S9he B4k B = Rere Wl
2A RS 73 o ZEe) aia) g gake] FEghS FAor F REow Aukslgld. & FEg oAk
7 34Eel dElde openingi o2 sy ~#ER-E Falglm EEH3t vltE JAE kel disiA
E closing2 2 Ael ~dE3]e ol FFAQ AvEEE st = B =R 72t wiete
3} o)A whfel] ¥ BF AHYEE wn-PEsigd. Aod® uhge g HuEE ¥ 2§ Ads
A b4, o HExE] FE5e o= 7EA] Ae] sivh. 53] A= wbEE Az Aol e
o vpiEsle o] ookl st AR AMEIA] Ha & VIEEUI(101) ARedAbE ANs)
deole BFetn e EF AYEE 98 5 stk

Abstract

In this paper. a scheme of classification of scaled textured images using normalized pattern
spectrum incorporating arbitrary scale changs based on mathematical morphology is proposed
in more general environments considering camera’s zoom-in and zoom-out function. The
normalized pattern spectrum means that firstly pattern spectrum is calculated and secondly
interpolation is performed to incorporate scale changes according to scale change ratio in the
same textured image class. Pattern spectrum is efficiently obtained by using both opening and
closing, that is, we calculate pattern spectrum by opening method for pixels which have value
more than threshold and calculate pattern spectrum by closing method for pixels which have
value less than threshold. Also we compare classification accuracy between gray scale method
and binary method. The proposed approach has the advantage of efficient information
extraction, high accuracy. less computation, and parallel implementation. An important
advantage of the proposed method is that it is possible to obtain high classification accuracy
with only (1:1) scale images for training phase.
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Table 1. The scale change ratio of tex-
tured image used in the experi-

ment.

Image Scale| No scale | Zoom-in Zoom-out
D52 (1:1) (L. 4:1); (1:1.3)
D64 (1:1)|CL2:1)7(1:1.2)
D65 (1:1) (1311 (1:1.2)
D68 (1:1)(2.0:1)((1:1.5)
D75 (1514 5:1)(1:1.3)
D84 (1:1)(CL6:1)(1:2.0)
D102 (1:1)|(1.5:1) (1:1.4)
D103 (1:1) (1. 5:1)1(1:1.6)
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Fig. 6. Brodatz's textures and its arbitrary scaled textures used in the experiment.
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Table 2. Subimage classification accuracy
%1 for conventional gray scale

method.
Image - Total |
Seale D52 | D64 | D65 | D68 | D75 | D84 | D102 | D103 || Av. Ave,
No scale

image 100 | 100 | 160 | 100 | 100 | 100 { 100 | 100 Y 100
{Dn)
Zoomr-in
image 84 | 76| 8 | 48 | 60 | 64 | 80 | 52 | 69 | 7667
(D)
Zoom-out
image 80 ! %2 | 64 84 48| 40| 12 | 68 || 61
{ Do)
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Table 3. Subimage classification accuracy
[%1 of the proposed algorithm
for gray scale method.
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Table 4. Subimage classification accuracy
[%]1 of the proposed algorithm
for binary method.
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Scale Avg.

No scale
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Zoomin
image 96 | 100 9 | 100 64 96 | 84 | 0Of 92 f 95.3
{Dmi)
Zoom-out
image 000967 72| 927100 100 100 92§ %
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Table 5. Feature sets and classification
accuracy [ %1 of the proposed
algorithm for gray scale method.

. o ot & Structuring
f eatu;icagl & element Fach average
. racy aceuracy
Case # HL&VL | RD&LD | SQU & RHO i
Case 1 %.17
Case 2 . 84.50
Case 3 = 90.33
Case 4 - _ 94.17
Case 5 O o 92.00
o Case 6 ; o 97.17 B
| Case 7 .. y 95.30

where HL : Horizontal Line, VL : Vertical Line.
RD : Right Diagonal
LD : Left Diagonal, SQU : Square,
‘RHO : Rhombus
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