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LCD Mura defectimage segmentation based on
improved Chan-Vese model

CHEN Ling-hai, YAO Jian-min~ ,GUO Tai-liang
(College of Physics and Information Engineering s Fuzhou University , Fuzhou 350002 ,China)

Abstract: LCD Mura defect is difficult to detect. It has the features of low contrast, uneven bright-
ness, blurry edge, and so on. The traditional Chan-Vese model (C-V model) cannot accurately seg-
ment the Mura defect and the segmentation speed is slow. In order to solve the problems, this paper
presents an improved C-V model. First of all, according to the theory of curve evolution, the image
data force in the traditional C-V model is simplified to reduce the iterative process of calculation and
improve the segmentation speed. Secondly, in order to reduce the effect from non-uniformity bright-
ness of image, the model is proved by adding a new energy term that related to the brightness differ-
ence between inside and outside area of the contour curve to improve the accuracy of the segmentation.
Finally, the iterative stopping criterion is introduced in the implementation process of the algorithm,
the setting of the segmentation accuracy can aid both in achieving the automatic iteration stop and seg-

menting the target correctly. Experimental results indicate that improved C-V model in this paper can
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accurately segment the background uneven Mura defect and it has a faster speed.

Key words: Chan-Vese model; LCD Mura defect; uneven brightness
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Fig. 1 Sketch map of level set evolution curve




5 6 ] Wi i 1

LA FET O Chan-Vese B8 B9 & B~

Bt Mura [ 5351 615

B e, y) NATS IR R B, X HE, AE B PR L

OB AT LR R N

Elciscrsp) = ;zJﬂ@(go) V(e | dxdy—ﬁ—/hjn luCx,y) — ¢ [*H(p)dxdy +

Chan 1 Vese R ¥& Euler-Lagrange J5 ¥ 3K
B (2), 45 & B BE R W45 2 a0 T A I L 4
TR

AZJ lulx,y) — ¢, |*(1— H(g))daxdy (2)
Q
PRIBU -
1 2 2
H.(2) = —[lJrfarctan(f)] .
2 hid €
b0 = L. & (5)
¢ T el 42t

J ulx,y)H(p)dxdy
_ Q
CI(QD) — v

J H(p)dxdy

Q

J ulx,y) (1 — H(p))dxdy
_ Q

Cz(@) -

J (1 —H(p))dxdy
7 _3(90)[/“‘V(\v | —& w—e) A, <u—52>2]
o(x,y,t = 0) = @ (x,y)

(3)
Horr, o, fl e, BIT RS EA KE — 00 Ay
TG %/%Eﬁ)%i&h{ﬁ'ﬂﬁff“fﬂj’j@
R X3 AE B XU AL G ) C-V R TG
E 5 E TS SR AT Mura BRFE5, H(2)
¥, 0(2) — % 2 Dirac i

B, BRI E P, H M o(z) BT
N

[ osiekrsmms |

& Heaviside iR

1&%@@9@%&
/’zl_r £ m

CRIEHERP - SN X
HIRIESIE ., < o,

T

| BUEER |

F2 fe4 C-V B RE
Fig. 2 Flowchart of traditional C-V model

SCHRLI5 46 T 0. (=) Bz i g U Tl Al
TR AN G X I 2 48 RS 2k C B9 <R H AR BEAT
T E MR . 55 4h AL g C-V BERLYE o WA k4T
TR R O T ORI AR E L RO AR ROE
PURT 7 B HEATHILG 1 X AR BO T3 A 5, 8
6T MR AL B Mg C-V R R Y i AR
PN A 2 Bz, il 2 00 38 Al 2o A SR A5 A 31 45 B
fi% 3 i, mT B S 2 2 10 7 Ak H B A R e i
SLHYE DL AHT B AREY 2381

3 ey C-V i ERAER

MR iih 2 v AL G  $2 B X g C-V B ALY
@1%%&%)%33@3@&??%%,iaf‘aﬁftﬁﬁﬁ%%lﬁ%
o [V Sy T PG I R A S AR I 4] B
A%ﬁéﬁﬁ‘éﬁlﬁ,u B SRR N %iﬁz
[ 25 0 D BE o EP . X AR

F A BB B2 SR TR .
E=E°+E" . (6)

3.1 fELHEEEm EC

e iy C-V B A 55 1F D0 T30 Je 48045 0, =X
(3) K -4 AL 1 2 B IR Bl S b LA L 7R
SO SR rp BRI, TR Ay KT B 1 Ak 1Y 9K 5l
T7 + BIKs 2 G0 455 780 v (g 40065 J0UAE A 67 Ak 19 B o I

o E¢ R E AR R

E®(c,vc,.C) = E, ((,>+E C) =

Al J inside(C) ‘u_cl ‘ dldy+

Az Joutside((') ‘u — ‘dedy , (7
Hdr, o Lo HEREEEHZ C AN K 3 (H

E,(O) | E, (O HEE M C N AN RE
MDD M RE Rz AR E I i & C stk



616 WS Bos

%31 &

F AR 2] B 5 b 23 Ok
3.2 PEREAHAEEED E’

F 0 B A Mura 8k B4 R TE 58 AR 5,
h V-1 5 BE AN B B 36 03 ) 25 R B 52 e AR SCHTA
—MER M C N MR Z A /58 22 K
Rem I EP , EY ATLARA R .
E®(ciyc,,C) = Area(inside(C)) « (¢; —c)?

&

Horpr: Area(inside (O)) W #EER I 4k C F7 42 i Y
T AR A] DL I I 8% 2 B i 0 AR HSE R 5 B
AR R 53 H
3.3 KFEEEULFE

i T HEJH Lipschitz B EL ¢ 1% K- 4E K R
NEEER TR C W= C6) (1 7K S 4 v Ak Ty B ] 3R
NN
%Sf =0 (@[h w—c) =& w—c )Y —vl —e)],

D)

Dirac BRI B I R4 11 8 25 6 4k i 2k

BRI D T 0= N7 1 I a1 N A

| Vo| BEG I 0. (o) P FRF A2, =4, =1,
73 % Hamilton-Jacobi 28 i fi ik 73 J5 F2 =X

%?: Vol [(w—c)" —(u—c)* —vle, —e)' ],

(10)
Forbrs o RsE BETREE SR, T DURIE 5 S AR 34 5
FREER I o BRI, o BO(ELRR R, 50t ) 5 7 S
1 PR B A5 FE AN 5 1 i 0 s RO, e 22 T 553
XTH RSB NS v =0, 55N C
V RERUA L, A SCHCE R C-V R B ST B
B ZHUD R TR 2% I T B 2 RO
i H TR T — A58 Ei& N AN Z
SEPE 25 R RE I, o HE B A T A E
SN S ER N e
Wit M 2 C 5 B AR iy An B OC & K H i
7 i 3 s o ABRGE R o HI R 1T R A
A3, B bR B R BEAE /N T8 5B K BEAE L 15 3k 19 77 18]
FoR RIS A iy . 1B 3 Ca) [ 3(h) A
3Ce) BT 3Cd) 43 e s ) iy e A T B A o7 B e
AL J7 18]
M P& Hamilton-Jacobi 281 3% 23 J7 #2 1 v 4k
FUAE AT, 0 b % B i 26 76 &1 v B AR o] o7 B, AR A
o] B AR ALY J7 . S0 hn 58 R it LAk T 0

()

@ ®)
© @

P 3 WAL S H bR L 06 R BRI AL 1n]
Fig. 3 Position relationship between the initial con-

tour and target and its evolution direction

FI bR Z8h 3% 01 R B 01, 8 e s th Ze h [l
PRI S s MRS i Ze 4k T o0 A AR Z N %
T3 2 B0 W K T A A8 Rl R4 ) AR B 5
it £ 75 21 500 N AR 1SR AR B, B R T it e x4
1A AR5 b S BExE H AR 2381
3.4 HEHNREERSR

St C-V RN AR T a8 4 B, 5 4R 5
C-V BRI AR 1] 2 A LE L el B R B s

I[#HII

EZEEEEET

HESHY . v h &

RAEHRERD - SN X
HIREEE ., < o,

[ EcrEm s |

| FILER |

4 Bl C-V R R
Fig. 4 Flowchart of improved C-V model



5 6 3]

MR i 25 3 Tt Chan-Vese B 8) A99 A 78 B Mura 8RB 70 1 617

SO P /b | R I 7E S i i A R v s on 1
AT 1 BT 20 AR T R Y 23 0 E R

BARFE BRI .

Step 1: WAL K AL RS o 2SS4 .

Step 2+ HH5E 46 B Ml 4 AP 01 4 R AR
a1 (@) Ve (@l o

Step 3: it H ¢ = ¢ + o[ (u—c)" —
(u—c) =0 ey — )] Hod o R AR B fa) 4
K4 Vol = 1% T 0.(p) HAs 5 LBt
G 341 25 4 Jey P ) BRI

Step 4 TR AT 1L S 4F

2 ‘90?;1 — ¢ ‘

<

© num{ G @l | < h)

Hr: g, Koorit 43 i s i 4 s Ak 1 s #9741

KB R A, b AR S P K, num{ G

D e [<Th) AR (o, | <h BREADE W

PR A 0 PR B 43 BOAE B € R 55T 0. 01,

0.001 &8, A SCHL 0. 01, 47 fk i 2 2 104 1k 2%
st AR 45 R, A5 AR [7] Step 2,

AR KT 4 bR BCR B o Rk

PRI B[] 25 4 ] DA 3 BB R A 511 ke ke 4 1)

MR . AR ARSIk 0y B Bl S A R A T

e

< A’z ,(11)

(@) SRR R
(a)The original image with the initial

contour curve C-V model

Sl

(b) 155 C-V BRI Bl R
(b) Segmentation result of traditional

i £ 38 Al ik AR o i B R B R o SO 1 O A
M TFIES > FIH Bos . [ i TR 1T RS
P Iy WS I 98 T AR A R A T
PR T IEACHY

4 FBRERB SN

R YR A SCHE B R C-V RS R AT 1
AL S C-V KA R A SCHE M 0 55 78 X6 A ik 181 1%
K Mura 6t R HEAT 50 F) LA, R M9 N 25K
PEARYRE TS 8] B o B g A L i S e
(1) 2 i B v 2 AR I ) AN 2 DA TS BRI 31 o s
8 R 43 0 25 L T 0 IS T) L S 6 1 B R BR R R
Intel (R) Core (TM) 15-3210M CPU @ 2. 5
GHz,4GB WAE . 8 MATLAB R2010a,

SRy B AR SCASE TR e 5 S X — T oy B R
200 X 200 MG BLEUG #7408 %A G B A
BISIMT 5. PG R E dh e iy A B A an & 5 (a)
JIE 3 o W R AR 1 43 H 45 R AN 5 (b) LBl 5 (o) BT
NS PE I S0 B GRS  F E] Gn 2 1
i,

gt 1 5 A ARG C-V B K itk
C-V BEARLHR AR 52 BE X H AR 9 73 8. A L5

Al

(© Bty C-V BB EILER
(c) Segmentation result of improved
C-V model

5 g C-V RS Bk i C-V BEE 73 51 45 5 %) 1L

Fig. 5 Comparison of segmentation results between traditional C-V model and improved C-V model
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Tab.1 Comparison of parameters setting and segmentation efficiency of the two models
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Tab. 2 Comparison of parameters setting and segmentation efficiency of the two models
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