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New Method for the Segmentation of Polarizing Microscope
Image of Rock Core Based on K-Means Cluster Algorithm
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Abstract: To conduct the core image particle size analysis,a semi-automatic segmentation method
based on K-means clustering algorithms was proposed and a set of grain size image processing
programs was formed. In the image processing,a superpixels algorithm was applied to process the
polarizing microscopic image of cores,and the excessive segmentation results were achieved. Then
the K-means clustering and regional integration were conducted on the segmentation results. In this
way, the speed of operation was greatly improved,and the edge information of images was utilized
to obtain more reasonable results. Based on the VB. NET 2008 platform,a semi-automatic software,
being prove with the functions of image acquisition, image processing, analysis of grain size
parameters, types of gravel classification and measurement reporting, was built according to the

proposed algorithm. The method greatly improves the efficiency of the core particle size analysis.

. 2016 - 0229

HEeWB: EX ARSI EITH (51206112) ; iR 2R R0 % B H (13DZ2260900)
F—1EE . EAREA991 ), B w5 A . wF5E 5 ) B AL 3 5 W0k & . E-mail : chenbenting(@126. com
WEMEE: B B985 —), L, JHI. WF5E Jr 1) - BUE Ak 5 i it . E-mail ; usst_wzhou@163. com



342 TR 22 R

2016 4F 5f 38 %

Keywords: K-means cluster algorithm; rock core; polarizing microscope image; image

segmentation ; particle size analysis

AR TE AT A A R R R A BT
IBCH A5 AR it S T B PR T e I A o e
R B BRI M RGO — G S LS
IRFIETE Al LU 1 T o Z I E T a
PR SR 8 230 A RRAE A il i B PR OT A S it
FLARMAE . X S A R 23 B 2 DURR =7 A7 i1
JR AR FE ) — Bl R AL T B DR St R A S UL
L E R XM A DU IR 3 SR 1] Y T 2
AR o 1T EL U W AT ) AL 0y 3 AL JBE A 1
DUZRE T MR P 1) £ 6 X DR R B8 R T 5
HAEEE L.

BEA T SAALERT A il B sk |2 i A
FHEE ST 5 E5 % A MR OREBE M 2 22 U
T B BER AR R T A B AT 7Ry
AEANB S FEERAS 2 B O » BUAT 1) PR AR AR BEAR v
— R X R AR R AT —AE AT 3RAT 23 5 1Y
FIURLPEIRE ) AR S BUAL A A TR 23 1. PRI 1 %
SRR e S R R e B — A A
AR B EGHEA T UL B AR A 9

1 I ESRIREMEGSENER
== B By ik

28 [ A 2 P — B R B i 44
SRR R s R I EAE L H L E R
T, =R AR CRGB) F1E R DY 43 (6465 70 25 33
b 07 25 () 45 A R, DR it AS TRl A P . H A A
S AT £ 2% [ e = Ji €0 YA 5L L 22 A 0
FAOEURT R, G, B4, 151X 3 ANk
FOR AL B FIX 3 i SR A OG, R
AR, 3 AR H N L AR . BT L, RGB %25
[ R R B EE B 5 IR R 2 BE R R
WSy as ), ARiE AR mER i o E

CIEL" a" b Rl EFRIRIIZ &0 T R
TR AR AT UL B T A€ 1T R S 11— £ R A5 A
CIEL" a" b" A RLZ th 52 8 L FifT RO
a’ b X 3ANEEA . L FoR 2 (luminosity) »
a FRMNEEA A BLGEMTER. b FRNF A E
WA ERE. L e 0~100, L =50 B A
BT 50% W% o b EBARE Ry + 127 ~
—128, Ho o, + 127a" HJ& 20 {8, 7 W o U 3

—128a " BB AR B2k 0 s Rl R, + 1270 R
o, —128b " JE 0. Fr A M LIX 3 MEAE HAR
AT AL, Hof R as [ AR AN 1 R .

L¥=100

1 CEIL a" b BRTEERREE
Fig.1 CEI L*a” b* color space model

55 RGB F1E[ ill 1Y 43 €, 5 7Y 55 0, % 25 [A] AH 4L
CEI L™ a” b" R os [Ald EE MM S B kil
F AR, BB TR 5% H k. CET L~
a” b A [ AF A IR 050 B A Rk T
I FH T R AR B L AR SO €8 7 0 i Bk 8. 1k R 11
SrEIET CEI L a” b A% 23]

FHES MR B R B E RGE # 2 LA R,
G B e A7 e, 2 F CEL L a” b 8
T 25 (A6 R A0 B - UG A T UG AL B i B30k 1 7
RGB %2383 CEI L* o b {8325 [ iy 546

RGB FICEL L™ a* b* s |a] 2 [a) A AR
BN AR SR L XYZ (0% 53 [l e oy v e 25
RGB o ®75[013 XYZ (@855 (8] 5 8 500

X 0.412 453 0.357 580 0.180 423 [R
Y|=10.212671 0.715160 0.072 169} {G (L
Z 0.019 334 0.119193 0.950 227) LB

XYZ Rz # CEL L o™ b @R A [ i 5%
B

L' = 116f Yl)— 16 2)
o =50 )-r(g)] @
o) E)] e
o (8
FO =1 e, (5)
[ (3) g st



a4

BRAKE 45 JET K- BRI S B i T AUA GOk A2 20 343

XX, Y. Z 2 CIE XYZ SRR i 3 A%
%%;Xn? Yn 9Zn ﬁ%é@ﬁgﬂ‘ﬁﬁgﬁuﬁﬁﬁ’ TZEZ"(
SO HAE Y 15 ¢ 2 B RIA A Y A AL

2 Atk 2R E SR E

LI BB T T ik — R R G R R A
PN K BE VRS PR K B —AE AR T LA 200 ) )
(10 FIUAE PR 40 » (B A 1) 5 325 A Ak BEAR ST o fi 4R
IR AE LLPAT BAR A 2550 L R 2R
JERR @ MG KB A SE B _E I X G5 B IR 1L
ZRTEBRERAER . QORI T R B K E R S
PEAT o330 T EL B AR 53 5 B 05 3 A e T MORE A9 34
GAE B X WA FBEOrEID2E. B B R A0S
AR AT 15 A AT 0 B Y — R 2545 A1)
BB G BN Z A5 S 73 #1055
2.1 K-HERXEGSEEE

RITEMFEA RGBT 70 R e K - 3y
AR RBEEAR PR E A — MR E
L ERIAR R R PR 5 HAB R R L —
K- ERR MR- DB TSR K-
(LR ISR X R0 5 — ik - I B — X RAE X

—HFAEAS [A] AT — X I 9 23 AL s i kAR ol

¢

(8) BkLZ

() FORLER 1 AL R
B2 K-#HERXEGIBERARE

PR RBA G IR R 505, T A R Z AR T RE MY
O3 FF XK [ — BRI I REAS 1 3% — RRAE AR (R B A
1o+ I SRS Z [T AR RE L EE A0 o DT 5 B 53381

RO FEAR LR (w1 wps ooy 0, ) KI5
k ARG k<<n) , HERLBIRUT .

a. HICTERHEZS RN BEALIE I & DRIEHL

b, SRIGHHASNFEARFX bk AR OIER
TR B9 AR /B B R R A Rl 43 30 % Bz 7
FRWN;

¢ FEFITEA BRI BE M . 1E B R
Zerpuly. A X — i AR RN ) EOH I

AR BB P EBREAWCEL L o” b 4
AT B E R T K- HERE.

Bl 2 J2 AT K- Y RIS 0y BR800
TR AR5 5 R e 5 Otsu B {15 4351 vk 45 SR 1)
XFEG. o [ 2 Ca) S {41 S 0 40 4515 3 1Y
BR300 1 B AR T 2 (b)) ~ () 2 i AR S
RN EI2 () #EAT IR 43 FIAR B 00 £ B 00 )2 R 2K
2(@) &N o3 HIAS B 9 & B0RL 2 65 1 Z 5 15 20
FATRLZ s [ 2(h) 2% 0R 2 i 47T —(E AL
1R RIS 5 B 2D 22X 2 #E 1T K EA )G B
Heni A Otsu BIE 53 HEAS 21 (AL HI 45 .
W R ORI T AR B R, BT T

REHES Otsu BESEIEE RN

Fig.2 Comparison between image segmentation results by the K-means cluster method and Otus method
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Fig.3 Comparison between by the optimized image segmentation results by the K-means cluster method with and

without the superpixels algorithm
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Fig.4 Image-processing interface of the core image size analysis software
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Fig.5 Parameter interface of the core image size analysis software
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