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Application of neural networks in the veneer inspection system
WU Cheng-dong!, GUO Tong-ying', WANG Hai-chen', GUO Tong-yan?, LI Meng-xin!
(1. Department of Automation Control, Shenyang Architecture and Civil Enginecring Institute, Shenyang 110015, China;
2. Northeast Asia Communication Equipment-making Company Liminited, Shenyang 110015, China)
Abstract: Based on analyzing the characteristics of neural networks, a quality inspection strategy for wood veneer using
neural networks is proposed. The BP networks in the wood veneer quality inspection system are designed, the neural networks’
parameters optimal algorithm and optimal experiment designing are researched, and the results of simulation are analyzed. Simu-

lation shows that this method is effective.
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1 3|5 (Introduction)

EAM BESEAMEBE-REIBP, FHEE
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FARFARHIRS BRI AP HEBEAR
Bl 2~ — . Huber 28 AN R 8L A B (R ) SeBg N T i
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B ROIE R RHRAE 55% MEFHE XEH,
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M5 sh A= R R EE .
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WM EERBM ST Mg 288, PTX 4 12 Fhfk
R Lok Rt I N 86.52% . HE,
FHEME %, REEmpIR E] Y 0.16 &b
HTEERNRES LB OEPESHITHRIR
BIERE DB ME , B b X W 75 Fn 8048 10 S/ 28 4L
B R, BT A R 4R I R B AT AL 5 A A
FRERHIL, FEALXARRENERT/ERE, A
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BN BREICIZHMEEIEE B RRERE
FR , DA T TR 9 340 82 D[] R
2 BP M%%i& it (Design of BP networks)
EILER , FEMEREMRHTEA, SR
AW B, For Al TR R 8 A LR L
HF BP M %& (back-propagation network, X % R [a] &
BME)RES HILMN AR ZHME, A0k B
BP P28 X A S5 B2 6 AR AT TR A
2.1 i ZEEEFE L F 2 (Samples used for training
and testing)
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Samples used for training and testing

of the wood veneer inspection neural

networks classifier

22 = 4

Table 1

B2k
NgrBER KwERAEER 2 it

1 W 16 4 20
2 EAEK 16 4 20
3 SERgE 13 3 16
4 B 16 4 20
5 1 6 2 8
6 B 16 4 20
7 =T 16 4 20
8 HbE B 16 4 20
9 LLH 16 4 20
10 R 16 4 20
11 358 16 4 20
12 BAL 6 2 8
13 TLaRE 16 4 20

= it 185 47 232

2.2 MBI W5 2E (Preliminary design of the
structure of the neural networks)
ERFRELE MAZSH L ENMEITEE
HHEZHET , BMBLEUPLHEN 17— —I13 ,
BARgHmE 1 i 25 a8 BT SR 12
FhEhEER 1 M EBRE;BREEFEBRREMEZ TN
B e € A EXT B S AR H9 17 FRFFAE
2.3 PEM¥EFR(Evaluating index )
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Fig. 1  Structure of the neural networks
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3 MESHMILIZTT (Optimal design for the

parameters of the neural networks)
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3.1 %% B %K F F (Making the parameters level

table)

FIRGEBMEELE 0.01~0.8 26,3 EE
THO0.05 &4/ . BBE 1 MHRKFHETBOIEMAR
(17")Fn%h B (“137) M E TR HE, SRR
1 A BRERRAPNEITTEGC MM 2 KF 3 KK
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Table 2 The parameters levels table
HE 28 17K 2KF 34KF
A IR 0.01 0.02 0.03
B SERETF 0.01 0.05 0.1
C BE1HMAEITH 15 30 45
D RE2HMEZILEK 0 14 28

3.2 FAIEIRFRERLE A R (Experiment program
by orthogonal array)
EXER-—ARFIMER FSHICH

Ln(m*) H: L AERFRRS ; n WERXRRTE(E

BRI E )k NIER R B (R EEELHN

HENE ;s m HEEKFE.

HEMA ABHNIERER, EREFEZSKIHE
DB TERMK/NRHE. & L(3*) BERE
ZHMEAN =K EHWRE, 2SR AEERE LN =
KFHMEE. Bk, B L(3*) EXFRREZHERBER
B EEFAL A, A FT R G S BRAL R F 48 9 ik .
3.3 R 917 (Analysis of result)

BIEERE L) ZHERFE, &5 K

HUE B B SR AT IR0, R 0K 3 R

HERIWTUEH,FE 5 SEBRNRBER (K
HHR) RF. A TRESHEERBE I, Bk
O HR, AB,CGD I X— T RETREFSEHEK
Y R R E S T AT

FzIPIHT K\, Ky, K3, ki, ky, ks LR R, E
IR EROT .

FBIFK, K, KaRIFRRERE AL 2,3KF
MM =RSRERBZI;E 15k, = K1/3,k
= Ky/3,ky = K3/353BIRREE ABL,2,3/KF4
R ESE R R R, AR 3508 K,K,, K3,k
ky ks BT E TR 55 1 51898 5 AR .

% R %/_ﬂ,itz,im b 2RI RKESHK/DE
ZZE.HE RBX, EHAXAHE K KFEREXR
BERMEMBA, BMERK—FINEEREEY
KFHRENRBEREWBRKWERZ, WRRERE
ERHEE. ARRSEEFERIAF RN

* ®K
C A B D

THINRBERZH, MEFER K, + K +

Ky = T.

&3 BELRSM
Table 3 Analysis of parameters result

RIS BT HERTF E%E—_IEKJ IE%lE—_ZEKJ T
A B METH C MEXTHED

1 0.01 0.01 15 0 73.14%

2 0.01 0.05 30 14 70.23%

3 0.01 0.1 45 28 75.67%
4 0.02 0.01 30 28 69.89%

5 0.02 0.05 45 0 76.33%
6 0.02 0.1 15 14 66.26%
7 0.03 0.01 45 14 74.74%
8 0.03 0.05 15 28 65.90%
9 0.03 0.1 30 0 65.46%
K, 219.04% 217.77% 205.30% 214.93%

K, 212.48% 212.46% 205.58% 211.23%

K, 206.10% 207.39% 226.74% 211.46%

k 73.01% 72.59% 68.43% 71.64% T = 637.62%
ks, 70. 83% 70.82% 68.53% 70.41%

ks 68.70% 69.13% 75.58% 70.49%

R 4.31% 3.46% 7.15% 1.23%

EEE K c A B D
BRFR 4 B, Cs Dy
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3.4 RIFTREIWETE (Decision of the optimal program)

HEWME R, UE R KRR, BR80T
HEAAR, EEERESHRXRBRE, A 2
B

H& 3 MITESRME 2 TUEN:
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KIsF ABBARR] K, & W EoE M 2% i 4 6 6], it
KFEXRIESSRRM C KE—F;

4) fEPEP . BE p 2 EK. HWABHR
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WY MBRERERE, 5% 3% S SEAKM D KF
5.

78%
76%

74%
2%
70% \°\° \/"
68%
66%

64% - .
4, 4, &3 By B, By C, C2 C3 Dy Dy Dy

P2 A3 SRR AM

Fig. 2 Relations between parameters and indexes

HAEERARBINBRRERKFEFHEG —
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R BERKRTRESIR. CRAGREY, £ —
HER R EM @S TR RESBRERN
ZACE BLEATE BT ERR R, BB RIE
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3.5 i3 (Verifying experiment)

# B A6T RK P BT 58 BB T S
BRI BT RBEINEAE. &%, ABCD, TR
86.37% M XKEHEWEE T A,B,C3D, TEH
76.33% [ 5r 2 MER R, H N 45 0 B BF [E] 9 0.06 #.
4 453K iE (Conclusion)

A SCHRE M TR A TR B B AR R RS 2R 5 P R M2
A REE, IR A ERZ BRI N & S BT R4,

IR THERETEELI SR MENGEELAET
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ITBEEE R, ¥ 2 W 48 BT R A AL [ 455 P R 4%
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SZETRENAR RRLE BEXPHN EREGEM
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HhANRNLRA B AE A IE 3R B 07 2 4 ik
HITBHNAL, FRERRE S —PRE XHLE
AR HE— 2 THE.
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