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Research on paper defect detection and recognition based on BP neural network
DUAN Yin, CHEN Kaixuan, LIU Xin, ZHANG Jinfeng
(School of Printing, Packaging Engineering and Digital Media Technology,
Xi’an University of Technology Xi’an 710048 China)
Abstract: The surface of paper defects will directly affect the quality of printing products; to de-
tect paper defects quickly and accurately, a method for paper defects detection and recognition
based on the BP neural network is proposed. With the morphological the paper samples treated
and its shape analyzed., the four characteristic parameters are input into the neural network for
training, and the trained neural network is used to identify the types of paper defects. The exper-
iment shows that the BP neural network can be used for detecting the defects of paper, and that it
can effectively defect detection types and identify four kinds of paper defects accurately, such as

dust, holes, cracks, and folds.
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Fig.1 Common types of paper defects
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Fig. 2 Paper defect inspection procedure
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Fig.3 Median filtering principle
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Fig. 4 Sample without morphological processing
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Fig. 5 Sample after morphological processing
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Fig. 6 Neuron structure
Horpr oy~ A m & WA, w ~w,
A28 T6 A A 5 il B AUAEL & S A B SRR R 1 (E
FCS) R A% ik pR L, v, IRERE AP 2 o iy i .
(A L 2o E NS T L (= RS o = e O R =R
AN A ] Y FE A S Y E SRR S

DL S A i RO O BAR B SE I VAR
S, = Zu';x,+b (D
v, = f(S) (8)

BP 1 25 0 28 2 H {5 8 1 1E BT 1) A% 46 1 2o
T CE O A S RS )R SRR WL 7,
M N 22 DA B AT B B2 2 T IR A
S3AEFIWT AIN Zhoasd A2 By AR 2 D AREAHE T 25
4 IS B S A S T L0 OO R s kA
W2 AL B B iR 2 a2 S LR 22 T %
77 20 R AUA AT 1E , IF 76 RO 2 F i A2 i
TT38 2 B o 4% J2 AR IE o A5 2 TF o] 4% 5 i 22
[ A% 3 E A7 AN T 9 4[] e 00 2 ol 48 T 2% 2% 20 1)1 2k
A aok AR 3 Ao AR 5 A A R I 4% e R 2 el D
FI) AT DA 32 1 R B B TR B TS 1 19 2 2 B

WMAE R

—~0=0—=0—
X X

x_.O Q—»y.-
TOROR

Kl 7 BP LR 4i

Fig. 7 Structure of neural network
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Tab.1 Characteristic parameter values of paper defects
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Fig. 8 Program interface
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Fig. 9 Part of program diagram
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Fig. 10 Training result of neural network
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Fig. 11 Sample to be measured after pretreatment
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processing
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Tab. 2 Detection results of neural network
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Tab. 3 Detection results of sample
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