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LCD character defect detection algorithm based on
multi-feature moment fusion

CHEN Xin, FANG Cheng-gang’
(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211800, China)

Abstract: In order to realize the automatic detection of LLCD characters efficiently and accurately, a character
defect detection algorithm based on multi-feature moment fusion was proposed for the disconnection and
brightness defects of LCD character display. Firstly, the ROI region of the original LCD image was
extracted, Hu invariant moments were used to describe the structural characteristics of characters, and
Zernike moments were used to compensate for the information of higher moments that Hu moments could
not describe. The color moment was used to describe color features of the characters, and the gray moment
was used to make up the gray information that the color moment can not describe. The matrices were
fused using 2DPCA technology. The similarity between the standard image fusion characteristic matrix
and the image fusion characteristic matrix to be detected were measured by Euclidean distance. By setting
the similarity threshold, the goal of defect detection was achieved. Experiment results show that the
algorithm is stable and practical subjectively. Objectively, compared with the similar algorithms, the algorithm
has a lower false judgment rate of 1%, a lower misjudgment rate of 0% and a higher efficiency of 0.6 s,
basically meeting the actual detection needs.

Key words: Hu moment; Zernike moment; color moment; gray moment; 2DPCA

Yo fE B #7:2022-03-31; 11T B #§ : 2022-04-11.
“E AR, E-mail : 1216298849@qq.com



5510 ] %3

W, 25 « 22 A R 5 00080 7 5 A4 0 o A 0 50 1327

1 7]

Uu\l

TR R 5 — R T s Bl A R
o R B[] 45 ) 68 1 7 i, LA BE A IR R TR
ETIZ RN AR S . 150K AR 5
N TR, A7 AE DA T 0 468 ) J31

ULAER , T HLA AL | R A B Y Pk % e
FE T MR il 8 8 D 4 R 51 S T 24 AR SR Tl A
BT 2 i . KR AR AR X SMD FAF L R T —
oy 56 T 342 30 3 1) 8 B RRAE 43 BT 4R UL
A5 %8 J50 R AE 55 b5 HE - 4F 19 58 80 RE AR BE AT T AT .
BEBVEH X VED 45 48 T —Fh T 0
LA RS I R 3 e d s e vk HEAT
G AT 3 TR AT BN AR BE R IE L SR
X AN [ ki S B 0 QR AE 2R A7 0 00 o A ofr 4
T A B 22 5K AT EGOK BL AT LU BR T4
7 28 A8 Ak A > 19 52 ), O 38 a5 2 T AR K B A
FRAE SR HEAT BRBE A 0 o ARG AR VAR T —Fh 3k
FIEARA AR A ASMIM VT L3k, 5 F1 A A e —
ke 1o A RRAR LR O A A e o o R A S
PRI T 115 22 25 BE R AIE LA K2 FH 2 49 e 5 B
HEAT B B A I o KR S A A S Ao A R B T
A7 R B 2 1 [ 3 7 ) {5 9k X A DX e A T
i JI7, HEAT S AF I R R B A . 4R L AR
T B I A R AR UG 2060 T TR AR X 45 Rl 2
0o 286 SR A5 1 S, 3 81 8 R S 5 A T ) S5 0R

DL SR R AF A LU AN - 3 — I BB BT L
R A A T S5 575 P M R R AR A . AT L R
R ol I BZp o R Ve S = i D W S 7
R0 A 45 4 B BB TE IR g /b o AR SOl Hu AN AR
R il R 7 45 H R AE L R ] Zernike i 3k 7R b
Hu A I AS RE$i 3 1) =5 B A0 45 8 5 o 3 € Ok
TR F A7 HSV I8 T /Y 20168 528 B 4R AE R
R Ok kA B0 BT AS R A R K B AE B .
iz F 2DPCA $ AR XF b 50 147 il &, 3 2 BKCER
P 5 ke A7 ek R L Tk ) R ARG I 1 R, e 44 5E
T ST 6 UF 2 R I T S

2 % ARAE4E A AE 42

2.1 ROIXIFRE
ROI(Region of interest) # B f& M ¥ &b 2 ()

J sy PG e DL A I8 AR (B S RN 22 0 O A Oy
2 8 T A Y X AR SRR ST G R T
i OF AR A AT B AT R A R A 4
A G Ak 35 T B mT 4 B -4 i 7 X3

& JUH 8 B 1 A S S IR IE [ 4 HRCRN
R AE 8 A DA S e i 4 T i S s X R kAT
M T AE 1k Canny 71 2% 46 0 11 kb 2R 22 )5, 38 i
Hough 1 Z& #6 W #1700 R AL 1E , T8 245 5 kb 38 3% 2
TR L B, 3% 38 340 A 4 EOAS EA IX ok 52
B ROT X 42 B, I 1R .

=

i
Sl

K1 ROTX 5 sz

Fig.1 Implementation of ROI region extraction
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Fig. 2 Multi-feature moment detection framework

Tl R
HEAERE

3 HAE4EIZ IR

3.1 HufERJIREL
FMZ B Hu & — A B A e i PR FREEAS



1328 W5 Bos & 37 %

P 9 PELGRRGE . 302 25 R P B B 7
?nil:ﬁw 9, 45 S 2 ] Hu S RS TR B S B 4%
WEFIESH. — KA CXRIGALRS (2, y),
F(pt @) B LA PO L B — A O S A
2 21 y'f ()

C R (\T - .T())P

S(ey) (D
z=1 y71<yfy()>

Upg ( q +P>
s | T

oo 2
1 p g 430 Ry B AR R A bk v K Y- R B R IR
EE%E/‘J lgjl\ﬁo o \yoﬁﬂ E*ﬁ‘lzifiﬂ/‘]}ﬁ‘b%ﬁ? s Lo —
Moy /Mg, Yo=— mo /Mmoo G Hu NS5 H
I|:7720+7702’ (2)

Mg —

L=9n—n0) +49.%, (3)
L=(nu—370) +3(ns—n0) . (4
L=(nutn0) +(gutns) . (5
1= (920 + 3022 ) (90 + 712) -
(220 +20) — 3(??21*??03)1*
37— 700) (021 + 00 -

[
(
3(n0+00) = (gatn) | (®)
(
[

Li=(92— 1)
(rotm) = (aat )+
(950 + 00) (9 + 708 (7)
1= (392 = 90 ) (90 + 72) -

[(7730 + le)z - 3(”21 + 703>2:|+
(37712 - 773())(021 + 7703) °

st ) —(n)]. ®
K g g B o B — A0 H g0
Do Kl oo 0 = B0 VA — AR JE 5 o & X TC B BE A
B 1 P A I S TR 2 an B 3 BT R, L R 1Y)
Hu ANAEHE () RRAE 5 (T 7 B s Fl R,
TR HA R AR O R R ) gk 1R .

BEA EEB FKABC
356x516 356x516 356x516
40° -40° 0

M3 AFEEETA
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Fig.4 Comparison of HSV channels with luminance defects
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Tab.2 Zerniek moment under different poses
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Tab.3 Color moments under brightness defects
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Tab.4 Gray moments under brightness defects
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