Nippon Silk Gakkaishi 17, 37-41(2008)
J. Silk Sci. Tech. Jpn.

BITERX

—a—I VY NU—F ZHW-EBR T A /N— AT ADOFF

#EIA D RERE Y

1

~

o HE 2

ﬁ)”%% 3) * TR 1

BRNRZAAPR TRE SR, g NRILFNE - [LARE RN TR 8 178 %

2) FARMUZEMIR REMEE FBE, haE NRILAE - mathiEnE 295

3) {5 N R FEHE 78,

T 386-8567 5 Bf I | FH i & H3-15-1

(ER%204E8 H 31 H 32 4H)

Development of an Expert System for Cocoon Cooking by using Neural Network Technology

Xie Ruijuan?, Xu Huixiang ?, Zhao Dongbiao ?, Hideaki Morikawa

* and Wang Jianmin?

The cocoon-cooking process is an important contributor to producing high-quality raw silk, but
it is difficult to set its conditions. We have attempted to develop a system for optimizing the
processing conditions of a cocoon-boiling machine by using an expert system and a neural
network running a Back Propagation Algorithm. This expert system works under the Windows OS.
The information it requires includes the silkworm rearing period, weight of cocoons, reelability
percentage, breakage rate of reeling thread, and knots. We carried out cocoon-boiling experiments
to obtain fundamental data, which we fed into the neural network. The results showed that our
system can achieve better boiling conditions than achievable using conventional techniques.
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Fig. 1. Processing flow chart of cocoon cooking expert
system

BE DRI, ARANE & R 5 /N, K &
AEPERN R A T D kiR, fRETSR, JRURHRE D4R
WA KM 4600 CRH4R) DRICEEEEZ S
H. B 5 OO UM, K, SRibEE,
g, ARIE ChAR)) nh, EOXHICLT
B O SRR 2 T 2 0, K <R LT iR
2BV, — RIS, BELOFREEIT KR U CRA RN
THZEIIRETH DN, 77 ¥4 HimlIZ R I
L VREIHMEITE 22 & D, RIFFETITRE 2
M TFED BAEfE/NHHIEL, 77 V4 B iRIZ k- T
JOBH i DR AR 21T - 7-.

77 V4 BERICHEONT, £ E OREES
(Index set) %, U= {/NH, KHEi, f&EFE, %
wekES, AR} = {ul, u2, u3, u4, ub}, &
SR ED 2 A > FESA (Comment) %, V
= (&, B, &%, 68K = {v1, v2, v3, v4}
LEFRT D ISR H O d BRI RS0
T, Fig2 AR T XA NIy 7EHEK
(Membership function) ZE&E L7-.

JECRHE S O FREE O B HEMEIIS UC, KT OB
T (Weight) 238722 Z Eovn, 2 2Tl K
g, SclebEE, MRETER, AR GRH4R) O 520
BEOEL T A, kI, k2, k3, k4, kb & LTH
ELI 5. DHFEHTODORIZOWNT, 5 50fEE
DF—=BEANTL, A"y FTREEAEHE->T~ b
Vo 27 ZA= (al, a2, a3, a4, ab) ZEtET 5.
N E TR R ff O OZERRV %, IRKTHEMNT 5.

> ak;

V = =t
k

4. Za—F)IRy FI—YBMOEA

41 =a—I1Ry bU—JHEiFEEALE
TF R N— R RT A DOHEE L
Za— IRy NT—=J ZBATHILICK-
T, ZTNETOZF AN~ T AT AOHEEEZRA
BICEZ DN TEL. =a—F )Ly NU—F
1, B#RECE (Information storage) & #Hi—L¥
O EZFFSOX Yy N —7 ThDH. =a—T )%
v NI = AR Lo A= F AT A
WZIE, FEROFERE & fRE A R DRI T D R
WA, ZO=a2—F N0 FRy NT—TFT 2 —/LE
BT TS, ZOXKHe=a—F LRy hT—
A EA LT A — F U RT AORSEE &
Hs¥E % Fig. 3 1R,
ID=a—F %y hU—F7ROT 23—k
AT DI R — 3 (Operation) 1%, B¢

-38-



—a—F )Xy NERHY AT A

Pelc B TE L. B L OBEBEIX, BACEH
(Self-learning) BXf%T, AT AIXFMHFE O
B & ZHNHESNT, =2 —F ARy hU—27 D
BEALT (Weight) ZFHFEL, VAT L2DOHLDA
J1 s MABERICHEIC S D, 52 OB ILS B
T, ZIUTT AT ARERO UG X - TRofEliEH
OEAHPER FH L, VAT LADOANICH L CHlEE
WINET 2R THD.

4.2 NRyrsFurxF—ariE BPE)
Za—T Ry hT— 7 3R R A R L L
T2EHRHEGRTH Y, RKEOUHE L= FNBAEVIZD
RN oTHy NI —7 B L, S 6258 HRE
FOZ L TCURAT ADOR#EILEITO FIETHD. K
T, =a—F Ay NU—7 FEDI B, B
B DO —FEETH DNy 7 T anNgF—a Uk
(Back Propagation Algorithm: FAZEW{mHEE) %
M=, Zo BP ki, HEIcx LTIE LUVWVRE
(LT HHT) ZERELTUBEL, IHIZEFD
T & EEROH ) & ORREE RN D X 91T, &
SR TEEZHWCAARBIZET A86 O EAHT
EERTDLFETHD. 3EOBP k=a—F L%
v NU— 7 O E Fig 4 \RT. ZOHA BP *
v NU—270%, AJifE - g - i@ bR S
na.
TZIELBPIEIC LD =a—T vy U=, FE
WIE 54 (Nonlinear mapping) OXLEREEJJIXIEH
W@V, EERISHT 2130 200X E D &
5. ABFZETIX, BP HEOHE EOXRSE AL Lk
B BP % (Levenberg-Marquardt 25y : IME) %
ML, 2B BP X, HUA—=a2— ik
(Gauss—Newton Method) @ JREBHYULHIE & B2
T (Gradient Descent Method) OHEZFrH &
bETEY, ROLEENRM ETSD. Floxy b
U—71%, %L —= 0 TEBETE LN EED,
WIS DEEL FICELESS, BOAVIE ML—
=V RERE SN RKREEICET S THtE S
iR EolcLT.

4.3 EBPEEAVW-RIEER
HOBRARTIHOEMIRET — X %&b &1, BHR
3E=a—I V%Y bU—7 ZHWTHRE(LEZLT
St ZOMREERTIE, HHIHET D HEIK T
5, JUEHE O S RE, B, B TRORB L
D3 DDANNEEAEEIR UT-. £ 72 ERE O B
P, ik 7724« V¥ v P A b (Fuzzy
judgment) (2SN THR 7= FEAMRE R & -

-39-

0 x <89
2
2(X‘89) 89 < x < 92
6
uy(x) = 94 )2
172[’(’ j 92 < x<94
4
1 X > 94
0 X < 94
2
2[)‘_94) 94 < x < 97
6
Hy(X) = 98 \?
172()(’2 j 97 < x <98
1 X > 98
0 x < 50
2
1fx=%0 50 < x < 60
2 10
us(x) = N
1-L(x=10 60 < x < 70
2 10
1 x> 70
1 X< 2.5
1-2(x-25) 25<x<3.0
He(X) = —4Y°
¢ 2[)( 4j 3.0<x<4.0
2
0 x> 4.0
0 X <33
2
1fx-38 33 < x < 36
2 3
Hs(x) = 2
1o L[ x=40 36 < x < 40
2 4
1 X > 40
Fig. 2. member function for evaluating raw cocoon
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Fig. 4. Fuzzy Judgment for raw material

cocoon.
ARSI ol
EHEn [F% - E 0 3 % @ [a=
wEA, [HTes - TEEW [Fw 0 SEEN [Es
MEEm) [0z TR [zss MEFRdT 208
HATER
MIHGE (46/50) 108 NERARE 29 Ligmn 66
iR EN nooo  EREURRNE 54 ERTFE 205
ERETIE .72 EMESTE L7 ERRIEE o
HERIaE 50 HEFEE 40 HEREE 50
HOFRE 2
FEREEN
EEL
B riiE rAAER T DELER 4
WETES N

=

al (i3]
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