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Application of Improved BP Network in the Paper Defect Recognition

WEI Ai-juan',II Qian',TANG Wei*

(1.College of Electric and Information Engineering,Shaanxi University of Science and Technology,Xi’an 710021, Chi-
na;2.College of Papermaking Engineering,Shaanxi University of Science and Technology,Xi’an 710021, China)
Abstract: According to the BP network was slow convergence and large amounts of calculation,this paper proposed
the line detection method of eliminate the influence of sample order and adaptive correction weights of BP network
method. To improve speed and efficiency of the training at the same time,the recognition process was more stable
and reliable ,more accurate identification results. The experiments show that improved BP network can meet the re-
quirements of online testing,and recognition rate can reach more than 94%.
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Fig.1 Neural network pattern recognition system structure

2 BP
2.1 BP
) o ,BP
2.2 BP
1) ,
Awij:Zprij (1)
, Aw; w;
’ Wip \Whe ( 191)
e= 1S ()= y(k)
=5 2 (k)=y,(k))?, P
M,
N+1 N
wha :who+zA17wh” (2)
w;\:l: w;+ 2 Aw, (3)
2013(1)

=g 3 3 (dk)-nth))? (4)
k=1 o=l
E

M,
2) Ui
w(k+1)=w(k)=nV flw(k)) (5)
BP o
3 BP
1)
BpP n
m o
’ ) 3
b 3 b
3 T,
(0,0,1), (0,1,0). (1,0,0)
, 2 . 2.3.4,
5, , 3, BP
, S
tansig, , (-1,1);
purelin,

2 BP
Fig.2 BP network structure



2)

Tab.1 Input samples

1 0.172  0.144 0.177 0.183 0.192 1.834 0.285 (00 1)
2 0.170  0.157 0.158 0.200 0.188 1.786 0.280 (00 1)
3 0.099 0.139 0.167 0282 0.169 1.602 0.199 (010)
4 0.024 0.039 0.076 0.166 0.165 1.285 0.266 (0 10)
5 -0.234 -0.206 -0.071 -0.040 -0.049 -0.204 —-0.108 (100)
6 -0.250 -0.263 -0.082 -0.041 -0.032 -0.245 -0.122 (1 00)

3) .
. 500, 0.01,
0.1, (-1 1)
, 0.002.,
4
4 200 130
, . BP
, 1 6 ,
0.8, 3 4 .
MATLAB  M-File

P=[0.172 0.144 0.177 0.183 0.192 1.834 0.285;0.170 0.157
0.158 0.200 0.188 1.786 0.280;

0.099 0.139 0.167 0.282 0.169 1.602 0.199;0.024 0.039 0.076
0.166 0.165 1.285 0.266;

-0.234 -0.206 -0.071 -0.040 —0.049 -0.204 -0.108;-0.250
-0.263 -0.082 -0.041 —0.032 -0.245 -0.122;];

P=P’;

T=[0 0 1;0 0 1;0 1 0;0 1 0;1 0 0;1 0 03];

T=T';

threshold=[0 0.8;0 0.8;0 0.8;0 0.8;0 0.8;0 0.8;0 0.8;];

net=newff (threshold,[7,3],{ tansig’, "logsig’}, "trainlm’) ;

net.trainParam.epochs=500;

net.trainParam.goal=0.01;

LP.Ir=0.1;
net=train(net,P,T)
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Fig.3 BP network sample training
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Fig.4 Improved BP network sample training
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Tab.2 Test data

1 0.186 0.146 0.167 0.203 0.192 1.881 0.267
2 0.170 0.158 0.156 0.234 0.188 1.686 0.201
0.035 0.039 0.016 0.082 0.069 1.002 0.151

:Y=sim(net,P_test)
:Y=0.0195 0.9881 0.9763 0.9420
0.0514 0.8602
3
0.06697,0.02228,0.01322, o
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Fig.5 Monitoring screen of disease paper online detection
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Tab.3 BP network online detection and recognition

of the results of statistical information

37 32 31 32
29 28 26 27
BP 83.5%
784% 87.5% 839% 84.3%
34 31 29 30
BP 94%
91.9% 96.8% 93.5% 93.8%
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