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Coke microscopic image classification algorithm
based on run-length texture features

WANG Pei-zhen' ,MIAO Jia-long' ,ZHOU Ke',ZHANG Dai-lin’

(1. School of Electrical & Information ,Anhui University of Technology ,Maanshan 243002 ,China ;2. Anhui Key Laboratory of Clean Conversion and Utiliza-
tion ,Anhui University of Technology ,Maanshan 243002, China)

Abstract ; After analyzing texture characteristics of graphite and fibrous subclass in coke optical texture micrograph,a
classification algorithm, combining run-length textural features and Support Vector Machine (SVM ) , was proposed.
Firstly , the run-length matrix and a series of related texture features of coke optical texture micrograph were calculat-
ed,validities of these features for subclasses classifition were analyzed. Then Support Vector Machine based classifier
was trained with those valid features and their combination. Experimental results show that with the proposed algo-
rithm , some subclasses among different optical textures of anisotropic, such as fibrous and graphite, can be classified
more reasonably and effectively.
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Fig. 2 Typical coke optical texture images
e 2(a) M (b) B, 76 B G A b 35— 19 1
R R Y DX R AR 2L AT, SRR LR Y
X I8 TR AR 2, i 2 (e) F1(d) s, 7EE 2
(a) Fl(b) H  BRRAEAE— P XA 2250 A K, R 2
HRREAF RIS 2250 5/ TAER 2 (¢) Al



%6 EH2E HTAT

T SRR IR 19 £ ¢ S R 1R 00 260 1053

(d) H AR R(EE— BRI N R Z e, B XX —4F
R PR TR BERR IR RN R
2.1 ITEKEERREES

TR B R AR AN I ) b i%
() 2,

WA @ HERN N XN, IEFER f(x,y) g
B =4 Fim b s (v, y) AR EAE, 5IASE n F
0,0 52 W B 7 Z2E ST TN A B n R MAE— s &
W0y SR IKEE R ¢ AEL Geit AT
— U 0 D51 B LE 0 DS HER A K E(HE g 1Y
WELIREL, I N PP (g, n) , 63— 5 1) _E HA A TH
JKEEAE G R AN BOR AT R 1Y 0 Jr il — e 4
Fhg L. 0, 45°,90° F1 135°, XF T JK BE 9%l 256
FIN, <N, B AT B P J&—> 256 XN [y
M, O HEA LT R

(D) ATFRA BEAR AT 7 1 TR — B USRS
A 7 1) b A T AR RN T

(2) BT R AR M 0 R 19 o A O FAT R
TR 22300, 100 I s P14 % K B A A 3K, B0
e I 2 A AT AR B S O R B 43 A E O T AT
TR R A 300 D, P B s AR %) R B AL A A 3/
SUPEACHL
2.2 EFTEKENSTEESHT

IR AR 7 T YR B SO AR AR |
AEH A R R B R BRI R /e . AT R
JEERE B ] DAL RE A5 45 g b i 38 0 B RIS AR b
RS, WATRK R P ITE N p(i,j),i N
JREE jRATRE . HE OB 3G 15 iR BRI RRAE
W LR NHA NN KD MO ATRRRE R N, AT $2H
WFH S MfEggiite ",

(Uﬁﬁﬁﬂium»

2 Zp(u)f

,—l]l

(D@ﬁﬁﬂé@mn

S K JEE A TR 45 3R

N

(wﬁﬁﬁﬁmm.

n,
R =_

n

(4) IKER AR @(GLN)

M

=L S (S i)

r—l/l

(wﬁ&kﬁm%ﬁﬁ@uum

N

Rsz Z:P(L])>

X, n, RATREH R, 2H TR R SE
Lﬁk%%ﬂ%&ﬁ%@ﬂfﬁﬁmﬁmﬁm
ZEUSTHR T 2 b A AR e AR A R B e 4R
IRERAE R
(DK ERATFEINEE (LGRE) .
M N p(l,,])

1
Lge 2’72 2

(%%REK*IMEGmmn

Hey 2 ip(w)t

=1 j=1

Fifi J5i , Dasarathy ﬂ] Holder 3& T K & R FIATHE K
JERBRA G T AR T 4 R
(1) AT RICK BE 9 inE (SRLGE) .

S LGE :L SRS p(l’x])
RLGE n, =~ i2j2
(2) JATRE R K EE RN (SRHGE) .
1 M N [ 2
Skice :72 2 p(LQ])L

n,i=1 j=1

) KRIREENELRIGE)
LRL(E - 2 z p(L,])]

(4) K47 TfﬂME@m&m:

1
HH(’L_;z P(l]>L]

1 =1

3 SVM 9%

FEXT R ARFNEF A AR A AT FR A B SO AR AR 2R 1T
OYHTIE , B P A SO ] 7 2 Pl v 2 ) A
K, TA FRE(EAC 7 —iR, 8 3 4 T 4 Fh LAl
RO S A0, H R AL bR RN FEAR T 5, Ak bR
FORAFZFE S R RS IHA

M 3 (a) FI(b) AT LLFE i, LRHGE 1 RLN fig
A1 DX A R AT LR, R 3 (e) F(d) Y
GLN I LGRE PP RFAE 1] 5 58 2L7E — e, IR IR
FARFEF R FORAEAR . SVM 43 2848 19 BLAR 2L
B O FREARERTE n, & n, 30 jk 20T L0 4b
PR 40 256 HORE K Q) SRATRAS B B, ¥
IR AR LA, )5 IR RS 1K/
ﬁnmeO%O%%MB?MAﬁWMﬁ&&Fﬁ
MESSAE , I B R 11 FRARAE B 239 F A4
FRIERAE R SVM 43228 5 A, R Gauss 12 [n] 3
W bR AR 10, @ ST RFIEEAIEF T, SVM

RIS A A AR AR WA 4 P,

4 ELWERKRIH
TEAP SR, R AL SURI T itk 41 2145 IR 200



1054 % 3 % & 2012 4F45 37 %
1400 rom 1400 o
AN . — AN
1200+ 1200 ] [ ST AR
1000} 1000 | ~~" vom=-1 ;o
= \ I’ v N
¢ 800f . 800} VAN
~ 600} & 600} PN
400} 400
200 T 200

~_ 7 ~

0 2 4 6 8 10 12 14 16 18 20
(a) LRHGE4M i

ul —AR
ol RN
301
G281
26t
24
22 ¢
20

8 10 12 14 16 18 20
(¢) GLN/y 45

0 2 4 6

6 8 10 12 14 16 18 20
(b) RLN/} i

0.09
0.08 1 §
0.07 v ':\\
0.06 1 !
0.05
0.04 1
0.03
0.02
0.01}

—HIk
o= TR

LRGE

0 2 4 6 8 10 12 14 16 18 20
(d ) LGREZ} i

K13 R RFNLF AR AR B 53 A

Fig. 3 Feature distribution of graphite and fibrous
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Fig. 4 The flow charts of classifier training and classification
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Table 1 Recognition rate of classifier
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Table 2 Recognition rate of different feature classifier
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LRHGE 100 94 93 0.949 0. 950
RLN 100 92 91 0.949 0.950
Energy 100 78 90 0. 493 0. 492
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