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Research and implementation of inspection system

to paper surface defect based on image analysis

LUO Lei, ZHANG Erhu
( Faculty of Printing and Packaging Engineering,Xi’an University of Technology,Xi’an 710048, China)
Abstract: Taking the pattern recognition as the foundation, in combination with SQL Server data-
base, the LBP(Local Binary Pattern) method introduced is used in the image texture analysis and
the paper gray image defect examination and recognition. The paper surface defect aspect system
is realized using Visual C+ + development tools. The test result has proved that this system is
feasible and effective.
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Fig.1 Six kinds of common paper surface defect images
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Fig. 3 Effect of paper image
after use median filtering for removing image noise

1.3 EfgiEa

EARER P FEGHBEERRHATETHE
BEARMREZRB %, RAETESELET
158 Pl 4 F9 K JBE TR B . FF 456 K BE 35959 4 A » A T 485
K2 FEGLE N EW, XM BRHERN. BEL
B Fhe,

B BREAXHEFRERWKERTHE
p(r):

p(r) =n,/N k=0,1,--,255 3

He N HEEBRBERE, rn TaFr MKER,
n, BAEBRPKER . HRHBERNE, p(r0
RRKEFERBEER,

B8 HHEREREGRIKE R0 5 R s, 7



BE 5 ETEEMTHEKRERGENAREN RS LA 189

k k
o= 25 p(r) = D R k=10,1,,255
i=0 i=0

4

g = 5, X255/N+0.5 5

Her, g A N KERFZHIG I KEM, 0.5
RERRNERA,

B8 MBKER GRS RER & KERB
SIRFRKER, W ERETESEL. B4R
X 1 5 ()R (D #ATE T B SIS RBRE
AUEH, FEROEKERBOKEEFEB/DHKX
BN, @WAFRE, & BB ELEER)E, H
SLTEIR R

(@) 1 (c) Bafrtbm RcR (b) L (d) BT AL AR

B4 RKRERERET B ELLEERRR
Fig. 4 Effect of paper image
after using histogram equalizing processing

2 ETLBP AEMKRKRAEGRYLESH

FERFRBIT G KK E R H LBP iR
e BRI T5 2 =5 BAERRRIET ARR
FoR AR BE B 4 26 2% A 1) B R B R 2B 2 A
APE ML BRI &, 1T KR A, RAK S R0
T BRI EEARE R, FI A LBP Bk A
BAIKAEA ) LBP #E=R /37 s 71 5% LBP #E R 3
i SHEREF K —MEKK P LBP R0
RBE RS AT A B R AR R s WE WX T
B e P R I — AP AE K R T SR B A SR E R EE B A
FE 75 22 JE B P DU AT LA B 4K K Bk B R TR T 36
s X TR0 AP B SRR Bk I 2R 51 L A SR AR B9 BE
BOTE Ty 22 Y5 B P » TR R 2 2 A 0T o U A ) 3 4
JE 3 4L K B R HEFT 2K

XHF N ARG S 2R, Rk B AT IR A 4R
KRR A 4R 7K 5k B 2K Bl K - 35 LBP #ER 20
RBEES 0 TR E N ANEE B, 7R 500 FE P # xt
oz — ™ 4R 3K G e B ST 28, B ER B SR, ey T SR AR
X NAEECers csemmen) MBAERERE ., RIEHE
SBAERL AT DL EL B N A ZE AR — N RADE
B, BPEE B S AP USRSk 8 19 3 LBP R4 il 4%
AT 5 B XA B /N B Xk O Y 4 5K a5k B o 28 4 D R
5 4 4 T 2 T ke o Y 2 51

3 ETEGSTHRAKRARKBENES

Ay SE I
3.1 RZERITERE

EXRED W EBRBET L BBEES, ET K
R FEATRE R IR, 4 1R B R AL 55 (R AR 7E 08
HF G 28 51 © 0 B0 BB R AE RE AT X B, AR 3R A DL R B
MR E BE RIS R,
3.2 RGEMTheEER BT

R\PRAWRITBEMELRTERE, XENRR
BE BN R E R R E MBI A S LBP B ik
FRAERBUE e (G THRAE HI B 3R | Visual C++F
BTHREERESR, ET ERNEBESNR S, &
REAEREENRAIRIERNT ., BBRREM
WAL RS HE R R YK R RIER TR EL SR
fEREBEBBLE, BR 7R F .58 ERERN
Ihek; LBP 5 0k 1 48 B Sk G 45 G 3R ) L FE A
LBP ¥ .LBP 5 B 5 A f1 LBP B ¥k e #%
AR s G FRAE A W S R R AE B R S (E A0 0
ZHE,BEE R, H RN ZhaE S e
B0, 35 4R 7 3R T Bk G AR I 2 B R AR B L A
BEFEE.
3.3 RGEIERERI

SERAERNRIT B BN ANEEER AR, N
REREHPATHRE, BN RKRABE R RS
RTAERBATZU TS RET - BARERKERT
BB, AT IR BEAL B R 5 E R AL 3, SR G $R X
B 1 LBP %M , 55 8008 B B AR S 84T T
B.aR . BETERANIRIE. RERNTERR
WK 5 Bras.
3.4 KYRREARBRUNRZRN
3.4.1 KBWRSEIEE R

KT CCD MHLAE Tk 4 7™ i M sE F1 &
Bl ERRE ERRENRN RS T RAKE
CCD MM SIRM S RER L. HP, KK CCD
Ve = E 2 O B Basler L301ke, &3k #%& A§ Nikon
AF NIKKOR 24mm F/2.8 853k,

ARMAGHEHRENE 6 i, ELIESR
LR CCD AR, 725 B e %% (250 r/min,
#5150 m/min) R ERBRB WM HLKERE
BRAI 2R T8 BIRFOLITE AR, W& T
RATHRKREGREEN WS ELBEE, HUR
YRER A TR EN R AT Mk P 32 B IR O T B4R 7K 3R T BRE
il i 2

ASCFT AT B LA B N B8 R R M820E



190

THZRE T R2E2IR (2014045 30 B 2 1

RIE, HEAE F N Intel Pentium Duo-Core E5200
AFEES, E 4R 2. 5GHz,2G DDR2 W7, REFRA

Matrox 2> F] B Solios XCL , %% 45 15 25 5% F§ E6B2-
CWZ6C,

T 1
l [T SNGIES
T4 KR A R x
P (% B 3 e Ak R <
A
P P19 2K 7 Ak &b BT
! ; MOHEH TR e
v
5 A I B "
3R HURE A L B
’ A A A T e
AR A LBP4S AT ; g
A 4 FE
! s Mo HEHBE R |
L F o
: e
% LBP 454 /8 B4 R 7
=
l | R AR T
R H T 5 A P w2k 5 %
K AR B A FR A 5 VT 3
B <
HHR
5 RETHARBE

Fig.5 System work flow diagrams
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