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(Texture Classification Based on Morphological
Subband Decomposition)
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Mathematical morphology based on set theory is easy to be implemented in parallel and
can be applied to various fields in image analysis. Particularly morphological pattern
spectrum can detect critical scales in an image object and quantify various aspects of the
shape-size content. In this paper. texture classification using pattern spectrum based on
morphological subband decomposition is proposed. The low-low band extracts pattern
spectrum features. and the high-low, low-high. and high-high bands extract the
structural information. This approach has the advantages of efficient information
extraction. less time-consuming, high accuracy. less computation. and parallel

implementation.
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(a) YME(SQU) (b) "2 (RHO)

(¢) #3AH L) (d) #34(V_ L)

(e) oF (R D) (f) & WAz (L.D)
Structuring elements used for pat-
tern spectrum.

(a) Square (SQU). (b) Rhombus (RHO)
(c) Horizontal line (H_L). (d) Vertical
line(V_L) (e) Right diagonal (R_D).
(f) 1eft diagonal (L_D).

Fig. 1.
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Example of feature extraction.

(a) Sample 1. (b) Sample 2. (c¢)
Decomposed four-band of sample 1.

Fig. 2.

(d) Decomposed four-band of sampie
2. (e) The same pattern spectrum
(f) The same
pattern spectrum of L. of sample 1

of sample 1 and 2.
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od-zeje] el ~dAES wo 5T JeA] 4 o
ol o3y wapgdEe] 2o PR
23 2+ 23 a)s Mx
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49 Ay adede ol HE(sample) 13
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Input Textures
wages

Thresholding

Morphological
Subband Decomposi tlon

Sample Selection

L

[LL ’ lHL.LH.and HH

Morphologlcal
Pattern Spectrum
Features Extraction

Zero-Crossing
Features
Extraction

a2l 3.0 Al Algreda R dElF
Fig. 3. The proposed algirithm of texture
classification.
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olth, z#i® HMe 4% T4 W (optimal
linear discriminant direction) « =
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a=(2+z j (m,-m,) (24)
olth. " A W (decision rule)&-
choose C, if @"Z > M; (25)

o, +0,
choose C, otherwise

o, p, o 4, & WALE FAH HFAolH o 9}

o, &= 1159 $Abolch oY o)4be

L voting scheme'” ¢] AR&EIc},

gay-alue gray-value
wol.A wl.A/2
7 width (—
L size size

(a) {b)
vol. wol,

A A

- I size l size
g a a
(¢) (d) (e}

J% 4. wkx sie]l AHEY o) o
(a) 413 1 (b) AZ 2 (c) AHesEl 748
4 g (d) Ax 19 Hes Al ~dEY
(e) Al 298] Hgx Al ~dEy
Fig. 4. Illustration of gray-level pattern
spectrum’ s short-coming.
(a) Signal 1. (b) Signal 2. (c¢) Used
structuring element g. (d) Gray-level
pattern spectrum of signal 1. (e) Gray-
level pattern spectrum of signal 2.
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Brodatz s texture album'" e 2
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AHEslsicl. A=E! Brodatzel
5%} French canvas (D20).
orlental straw cloth (D52).
oriental rattan (D64), handwoven oriental
rattan (D65). plastic pellets (D67).
grain (D68}, coffee beans (D75), raffia looped
to a high pile (D84), shadow graph (D102).
loose burlap (D103) % elt}. & A7ledste] =
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Fig. 5. Brodatz ‘s textures used in the exper-
iment.
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Table 1. Feature sets.
fea;urt‘e structuring elements at LL i ]
els
d S &RHO | RD&LD | HL&V.L | H, LH &H
Case 1 O
Case 2 O O
Case 3 O O
Case 4 O O O
Case 5 O @)
Case 6 O . O
Case 7 O O
Case 8 O O O
Case 9 O O @)
Case 10 O O O O
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83, 9 2 F83
4ol 4] & 4 9lc}

°38-9 Case 2. 3.

E 2. Brodatze®] Azredadel Wizt RF43}
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Table 2. Classification accuracy [%]for
Brodatz s textures.

D 20|D 52|D 64{D 65|D 67|D 68|D 75D 84|D102|D103] Average

Case 1 /100 (100 {100 100 | 96 {100 [100 |100 {100 [100 9.6

Case 2 1100 | 96 {100 | 96 [100 {100 | 96 [100 100 |100 9.8

Case 3 100 {100 (100 {100 | 96 | 96 |100 {100 [100 {100 9.2
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A "Helg} B 25 A4t & wd Azt sbsEt
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W ~4E wAE B4 ARge] skl 2Estd
o xoog e FEHv FEULE viehy
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Ea3, ¥ FENT ol AWy Rl 2y
2274 el x9log Aikeko) Eo{‘:%
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