YERBLKBECF 12 EF R 12 AR HERMIE

BEURRTPHELEEH SRBEEFIRE ¥R

LS 2 im
HCER R S R SR TR Lk
‘R e 11 REE Ry T 2
(632 Z +hfh7 k42 1 B 64 52)
2ddt10002000@yahoo.com.tw

&

FAIBEAT 0 kg kS oo v T 0 Rk R EARY T R
AenB R TR ERAER c BF P E IR R e AR R Y - B Reh
g R F1 g BB Fet 3 ook ’3‘;"3':\:‘\’?’?!5 BA kR v g Bk THo
TAvif DETHOF o 3T & NG SRR Sam et A FIRA kRS > RS
BB 3 5 R4 TR T S AEA S e R ],\@Jg_ SIS R E A R4 E
FLo 2B A H e e 1?%1)\1?»:%_ EREA SRR E o AA P AP IR
- e > HR PRI Ran R ﬁ#&ﬂ:ﬁﬁiﬂi;wﬁ;&fﬁg f%élﬁg?])\ré,
BRI A SRR AGRERBE Y O HIRAR - FREFE T E R
Lwn cFT 7 K ek 4 o
BEGEF : S B FIR o~ BIFEE AR e - T R SRR - A
FRA-R

1. %

# 4/ ® (Control Chart)% 1930+ i~ = d W.A. Shewhartf|ig 41 & » frig-
ESgt > BRI S P EASST I EY R P B2 - ooa o R
-4 ??fl"ﬁ{“i WA SRR R o AP AR kg o WA R
PO AR S KRR TEY A0 2 o SRR E
e ek MA B EARR R eniTE o MG Rt W%‘rrg# (Statlstical Quality
Control) - @ 3+ 942 ¥ #](Statistical Process Control) £_r 53+ £ 2 $- 4t fl A2t {7 &
ELA L N O L S S ’ﬂi'***?,fu#w?ﬁ'g# |~ P B P L r‘;ﬁ;ﬁ?
T(TQM) B F »cci™ £ 2 — o F 4Bl - BB 7 o FIE 2 @0 #dicdh b &
Zm Mk EBRRE OAES > T K % B L5812 R F](Chance cause) &t
H A8 R Fl(Assignable cause) » 1 2 MT AL E et AR 0 FR FTet
T BRPAR § A SCH 0 o i) 2R ﬁﬁ&ﬂ’%{ﬂké%%?*%ﬁi@ﬂ’
x ﬁ'%?’i@ii}ﬁﬂ CALRF S HAR TS bldod E2 A s H R -
kB P RFEAE Y CPBBRFAAIVEALZ T LRF] &



YERBLKBECF 12 EF R 12 AR HERMIE

%@m\%%@ﬂﬁg,@w@ﬂ%%w%ﬂ\&ﬁ*%+%%\%£Miﬁz
S w2 (82 [1] o R igd faR Flix A p F o t\:‘T%ﬁ%zg\‘W,rﬁﬂp% ;
TG ons h kR A A FER F o I B IR S F kFEu g g 2k rjt}g, r]
B SSEP R ER 4 R F LT REZE AP F SR kO
2l AR AT et g F15% i (in-control)
FERFIEEFR N RS A GRS AR EY A3 S AP
B P s AR Y AR A SRR T T A 4T & R LAl
PenTioE gt AlagR e s dmipn %}gi,\%,;.ﬂﬁsg%.jmq;,w\éﬁiw

MATE o et S LR TR IEL B H#~&Pmﬁ};ﬁ%¢
By R A F B AR e e g f’rﬁ;—] N B R SRR o Ak

vy PR - ek ko H p‘;gﬁu»b @&rﬁlﬁig{%ﬁﬁp\qvmd»;*ﬁﬁ ij
e xvﬁe‘]% LN SRR N LI R R Ll =N T R m? T B ALK - F %
FEET o H gL E"ﬁF‘?Z k& 4 o

2. % RIFT

WA g 4l? hiA) 5 § WARFEESEHAR AL HIRERE Y
7k [14] o B K DT LR B R LRIk o @ 1 PRI o R
%@ﬂm%’ﬂéﬂﬁﬂﬁ%@&ﬂﬁﬁﬁiﬁmﬂﬁﬁW°%?w??ﬂiw
(Statistical Quality Control Handbook)[22] # #% T ‘0 flAr P LR s > F Y
WAei d i § e g% BV Food ¥ d IR S s g R T
FORAEATR ORI o FIL AR ARE 410 o A1 A FIRAGR SRR RS R
B RFT R A - F AN E R (T RS- £ L AR F IR

WWM LWV, NVN\N\I\/ \MM

W b e o T e w b ARF w T ARE
A
v/
F 3k

B L% 2B F F IR

WE K A SRR AR R ARE LERASY CHEEFY RS cp R



YERBLKBECF 12 EF R 12 AR HERMIE

%‘sé‘é" Eoap ok R A p IRk RS E A SE[1] o AFERR ALY o A SRR
FOUGESEAM B N REEOTR Y v A S F YV EIRTR o eI 4 R
ﬂfﬁpﬁﬁﬁéﬁi?%@%#%ﬁ’ﬂﬁ_ﬂﬁﬂﬂ#mﬁﬁﬁ%#i#*

=

LIpRRE O R F AU EpR Y F IR RSB S F 4T
B APMAT L BT R RIOK T 0 A R h AR AV R I5%E
W sehiet SR E FlyER s 2 o Pugh [15][16] 2 % S 4 ¥ 41 B2 5] A0 5 e i i
A Kot i R AR ¢ enT iS5k d o GuhZ Tannock[6]47 7 % & &g o1 SE4Y S e EL T Y
waa;»aﬁaﬂ@%ﬂ@@w’ﬁ$*rr«@ﬁX*ﬂﬁlhm‘kﬁ‘
W A H BB > 114k 2 yEk ok o Chiuz Chen® Lee[d] 4] * i) i vhid 5 e

o ORI S B E R 7 g AP R R B ] 0 A --‘6"3‘%?7?‘ A
ERRT IS AR S - Pz BEEL #Bﬁw TS RERD RS AR R

PR o GUR[TIR 5 % B 1A SRR T S R R B e
é$?%ﬂ5?ﬁ?ﬁxﬁﬁﬁﬂéﬁﬂ(mmﬂi‘ R LA SRR SR TR
AFEROZ FER 2 AR AR o p ARAARKRE ¢ ERPH R L AELR

AApEE o TP 4 o u‘_"g?f: B4 3 v > Bharf s Uag s ¢ X e F
W AR P WA kWA L 2 A 0 P e
MR RABER S S ANFS G E R T

< AEA SRR SHELD R ORTHRTA S > BT FRAGE R Ok AR A
R F R BAEFRGF L A SRR SELd SR PRTR AL > B
MRV ARROPEE > LA FRASRK O KA R RER ERRLTH S
TORPR K AVEEAY SR ek 4] 0 WA TR - ok R & R TR
B TR AR kY bldrHassan[10] /& * 22 SPCE 1WA 7k -~ Zeki 2
Zakarig[24] fis * >+ £ B FE b o~ Utku[21) & * Y 38 e & % & - Pandyaz
Macy[17]4p I R4 FAL? Foe i speend i 8 5 1 R S TR AR > T X E#
OB e Randep o BRT T ET D ] A SRR R & B S R
? TIN5 BE Frot U RAs TR 5 AA g SR kB 4F o G 0 dkeh
AT AR AR Sy (T e B A SRR Y - Pham
Wani[18] /1 f5 4 &8 v e s AR AE TR R FES > A 85 A S~ TiHmIR
B~ B30 MR B TG RE T K %if?:é;, = R R
B P A & BOVIE PR T R B R SR - Tontini[20] 9] %

HoR 45 5+ L T A A& S fice B (Fuzzy RBF network) s & L‘::ﬂi W pFehse WARE
WA~ 8 E e R £ e 760 RAnBLRE T 5% 1I5B SR T iR A
SRR G100p Ap b Ecdp ~ A e E FIR R SR S B g ) *#E’ﬁﬁ?‘]'\&%
g A2 mﬁiﬂ e A %E%é%»' RN R RS S RIS RS A gl
oo By AR g B D aa b rps g Y #04] - Pham% Wani[18] £ Tontini
[19] # 2 5 4 % & * R4 .#‘”—‘;’5"3)&*"4{(;‘\ By o AR



YERBLKBECF 12 EF R 12 AR HERMIE

Lavangnananda* Nakkathon[12] i ;- 7 5 2= i St3t P @y 1 » » £ o
AT R H R pr k% 8578% o ¢t “F Lavangnanandaz Piyatumrong[13] £
U > R EERES B %ﬁhl SR PR STE T SE R R s o L2
i~ BB SRR Y SRR RS e & 5 9047% l?%*“* ) A
E R TR B FAT RS U R e Tl A g T g A & ASEAE it
ik BE o JIF 58 S R TR Y TaA SRR v R T REE®
ﬂﬁﬁ%@%iﬁﬁﬁmm?ﬁﬁmyafWﬂ*o+iéﬂ’%Wﬁw—@a
BN s R DRFR ;% T AR Yy B R AE 0 B I A e
B RPN PR /F‘J B A g FIRAR o 2 G F DA AE A 5
—lﬂm\ﬂﬁﬁ\%uﬂ& %Mﬂ& A g B AARRE il Bk %A
AT WARERE AP R R R Oy IR R e R .

3. Ay AR 2

vl R e RfRE KA 2 TR R P R RIGE R IR
Z k- o FEVREPIRET R éﬁﬂ%ﬂfﬁ]ﬂ;;}h%g, | %= > vIA

) LEFESFE AR SEFIRAR B2 BRSO F R A TR
FAHIMAGH o AFFL AR Y HF FIMARPFOIEL S N7 53 2 R[5-9 - “F &
g FIRA R Ed C 35 AN S A SRR PSS NeuroWorks
Professional Il Plus - ipl3& * 07 54 48 % Intel P4 3.0G 512Ram - ] 2 = ¢ #] ®7)
FER AT o

Nud

HRE

I :‘J P

b =k >>\_

4

FIFCEES S PR R AERSIE IS

r

ELEHE - 24 SRS (RSN

o GRAREIR
i R R

WRRV R RH

h J

r F F

AR ERS (B PN MBI HREE 5,

r

| E T D4R

B 2. 5 41120 55 e A2



PERBAGKECF 12 BFCRF 12RA2ARKERMIE

32 KA ERR

Ee [0 M- B A SRRl R EOE A T ger i - E
Ero s s e gy, S X £ H aupid £ 14 5~ (Neuron) k7 2 $+
ARG o ARG A A S R B RS + H s
AR GEABEFT A Tl 2ty fHEFY > ﬁﬂiﬁ:’iﬂ.ﬁé%ﬂf’* i S R
oA g e HY i yRsEA i e (Back-Propagation Network, BPN) & *
B i H ko BBENEA SRR DA SRR EY R RE N AT R
Bi b 2 - 0 B R 24 SEEITER o g0t BB OEEA SRR
YR REREEHNAR  CHEY ol mARARE I H RO LRBHE B R
B BAARIE G A B % £ (The Gradient Steepest Descent Method) = 4 -
%ﬁgﬁmau&¢ﬂoﬁaﬁgﬁé?ﬁﬁ’fﬁiéﬁﬁ%\ﬁmiﬁﬁ°

BACEE FARM AR TR > F 5L B R A e WA
Mi’ﬂé&%iﬁ%?ﬁ%{ﬁ@ﬁﬁﬁ@%@pﬂ°@@ﬁ%?i%i#ﬁi
£@ gﬁ%l » & (input layer) ~ ﬁi%l I & (output layer) 2 *Z & & (hidden layer) - B3 5 * 4=
TP R B B R RR R s HEE AL
EREAEEA AT - RERE m?gﬁ;]» K % gﬁlﬂl,@;iﬁf s Boh kR -
BER ey EFL U SEENEEIARET - o e Rl
2 A& adRsp T o 75 eRASLOBERRT > 1 El(weight) s 50
k4 77 0 * Fi5 i 4% % A& (connection strength) - A 4c 4 R 4o 18 E 15 S 1 O o 4
FEl- e £ gy o i R T R i T Rl R R E
Ez 25 f FE AL ERFETE A 23] B35 277 7 i
* R A TR R R R

5

TR SRR

BB
(6/24/30 186 42T

PERE 1
(18 {5 T

RS 1
(1% {24 D

EHIER SRR
Bl 3. AR P TR AR PR R



YERBLKBECF 12 EF R 12 AR HERMIE

AR TR REACA G - e K nE R g i B0 K26
24~ 0@ A A g (Tl w & 0 B P 244 G AT 5 F IR Y 248 sk
%@eﬁa@ég7%ﬁga’ﬂﬁ:mf<wﬂ’4~®bﬂﬁ - fE IR
A4 0 1 £ ;%}_fyz,%w AEE MOR A R 2R E KT o SRR A LR A2
LA 1BA A o FURAT R MR B H SRR A S D RF A
[O] - AP EFREN S Adkp  RFIIFTRLEFFR > §ER{H 5~
&Bﬁ@ﬁ%%ﬁﬁﬁé%**ﬂ’ﬁi%ﬁﬁ FRE PEA IR ZTLATF
PEF o FdR L8R A LA o g HON A SRR Y A AR E 4 Y - B
FmEt TR LT 4] F’l”ﬁigj @34:]339:0 AEE R 24T i W AR dy B AT
o ﬁnﬁ%l)\‘:‘u.%{i’r{ - f[a;/,,\#fm‘ﬁ.a“‘(analysiswindow) o —dgkm T o A TARE
For kR i p B ¥ g}n XA A ey 1 T35 B & R (in-control ARL) -
FEREE AL KRa L m»ﬁzﬁgﬁ“rﬁzﬁ BAIBIPE R R R R DB 4
Ao MRS > 1A 4 R P IIEL A RE Gy b T 58 mE A (out-of-control
ARL) e 23 @ 45 % — BAYTARTE = /| S 24§ £ B KW o 13457 % &
o P CRKZ AT T L ok TR IR A 2 AR L o 3R A N g e b
B 5 241 R4 W A licdp 4e b~ BREE- D e HAE 0 T A Y TR P B Y and
L3R RGE Gl » e B 30BA A o SRR L 61 Sy R aiE 2 24
B RS F AL B R R T

3.3 WA FER T

i BB Y A RO R § R P G AR SRR Y o k2
- £ ¥ 5930E PR ) » 2 ¢ & 58004 & ¥ M7 - 8L0L &+ peds M7 - 8104
% T Beds B35~ 8104 ¢ ABE F]; ~ 8104 % T 48% F2; ~ 10804 i # § 25 - 810
LA o LA FHIRAR YR E R B R R AT 2 2 (68 -

BOLOF IR R O IR T

EREE A _SHHE .
FH - F5 M
i % 800
o L pkEy W2 (1.0,3.0,0.25)c 810
G Tkl Mazrid (-3.0-1.0,025)6 810
%) I A B s % (0.1,0.26,0.02)¢ 810
&) F Al 4% (-0.26,-0.1,0.02)¢ 810
i #p B35 A (1.0,3.0,0.25)c 1080

=

A M E oA (1.0,3.0,025)0 810

IR P R R T AR A 38R R Bk T 302
FeombhEdRhp i REYRADTHRET ERINBEFFHAR A7 8



PERBAGKECF 12 BFCRF 12RA2ARKERMIE

B A~ 403 B4R € SR 257[-0.01, 40.01] > & ¥ i F (learning rate) = 0.5 f £ 7]+
(momentum factor) 5 0.4 - if F 4 € 1 { 377 * Deltaruleiz R » @ Jcacif 2 5 & 5
FAZH0.95[24] o AR LB IR s Sl B Y S dic(sigmoid
function):

1
l+e*

f(X)= D)

3.4zt gk

AP o R TR T L WAy DR R R . ii* - dr eyl
Bl cps B 8 > @ S AR R S R I Ao 2y
AP e AR T B LR A B (TR RUR R o B T
EB P AR A CE C THNRL AR T F LT L A RR o -
BhF L P AE E Bt O N e T 5T > 4w G T 351 (Average) ~ £ £ (Standard
deviation) ~ i ik % #ic(Skewness) ~ £ ik 7% #ic(Kurtosis) ~ £ 5 (Slope) ~ A f & 4p M %
#c(Pearson’s Product-Moment Correlation Coefficient)» # ¢ n 2 24> % & 24 B §
Ll AR By TR 0 T 47AR E (analysis window) < o] 5 X P & AR R EE DY R 4
HApHdE s n r A HAETISE o N & EleiRE g

S y()

(FI2E) p=-=— (2)

o

n

2. (y(t) - w)?

(L) o= T — 3
> (Y1)~ 1)?

(i fs e do) SKEW:tﬂT 4
 (Y() — 1)*

(Y& i 2 dK) KURT:MT—B (5)

XY
CED Sope=§xz ©)
(LF #ip M 540 pearson=— "2 X0-Q X000 )

J X2 -3 X)) Y -(3Y)?)



PERBAGKECF 12 BFCRF 12RA2ARKERMIE

igﬁggé@$m~ﬁw§oﬁﬁéé—ﬁfﬁﬁ&mﬁﬁoiﬁ@ﬁﬁ
BEIF 0 RERIOEFRE PR TRt o BEGERIPE- 2F
»ﬁﬁﬁ@(%%ﬁ&ﬁﬁv)mﬁﬁ»?%1@%?3#@ﬂaﬁ¢@mé AR
ARE A TR ORI BB SRR Sl DR SRR o A R TR
éﬁﬁﬁ%iﬁu*aiﬁ@ﬂﬂﬁﬁiﬁh w TR FaL R oo FAFR) S
FEUE S B B AR e AR 2 oA BRI ] R R FE o T
A @ o AR AL S g feAn B TRl ok R K G ek BE T B A PRR T - i©
B et Eac 3 ooy RIS E IR At o AR ~ RS o B A ¥ AR

4, B %

E*Pf*aﬁﬂ’ﬁﬁﬁﬁﬂkﬁﬁ$5*+%%%kﬁ»@§ﬁ@@ﬁ
YEATAY 5 e WO FE 0t g RB(Raw databased) 4 5 % 4 E IRk 0 24 B
@ 4 WAz sy @ 5 FB(Feature data based) it 4 5 % #B~ ikt ¥ 41 B2 ey B0 6
B ke3> A id s HB(Hybrid databased) 4 ¢ * % & RB & FB & 4 iF 2 fi » v £ o
By d o A R T N AN AR e L AR N L AR
TR RARL AT ¢ R L 4 0[01] 0 £ 2K A B4 F RRE L 05 5
1O #»rivenBm 5 F % 5% o 4 SRR IR fi(Epochs):k < 5 10 =% » @
FHRMEHETA AR5 5930 ¥ £ K (7 59300 F Y > T F AR -
BIEAE D R TR F L A BB LT A T R PREHTIEE o £ 2 £ 3
a4bw;RBJ%~HB;ﬁi%kﬁﬁéiﬁm§ﬁqo_%2ﬁa4wua
FIT AR 0 Ak M AP cEZ w0 RB & F BRI S ] 3 FB o

Ao M PR AcE 2t o HB & B 5B F A PERE L2 T4 FB
Aom e r A BB R G preh e PR AR ER KA L BRERY
A A b 2 T R AR - Bt A A A I A &Y 0 T R A R

Rgrd ko 4 39 FB kg enyE s p A | > RB & HB > o B %7 iy % 53t
HCE X R AR 3%24%@$ﬁﬁﬁ%m’d T AR s

#
%% iﬁﬁﬁi%d”RB«’ ’%@@wﬁﬁﬁﬁﬁizé%§$ﬁ$%
E:ql
=+

ks By & L B E | ik L B E
0.5 0.6 7 0.8 0.9 1
0.9863 0.9757 0.9687 0.9401 0.9325 0.9262
0.9838 0.9784 0.9630 0.9444 0.9494 0.9296
0.9809 0.9753 0.9728 0.9469 0.9605 0.9358
0.9825 0.9789 0.9667 0.9628 0.9356 0.9393
0.9836 0.9803 0.9779 0.9697 0.9433 0.9309
0.9838 0.9782 0.9719 0.9689 0.9646 0.9601
1.0000 0.9933 0.9849 0.9788 0.9721 0.9663




PERBAGKECF 12 BFCRF 12RA2ARKERMIE

# vs. WARF AR AL
i FEAE | RIE RE BB R A vkg
5 3 0.6 0.7 0.8 0.9 i 1

0.9968 N 0.9863 0.9805 0.9723 0.9631 0.9547
0.9819 0.9748 0.9648 0.9421 0.9338 0.9111
0.9820 0.9731 0.9618 0.9424 0.9359 0.9150
0.9877 0.9864 0.9790 0.9630 0.9444 0.9469
0.9775 0.9864 0.9802 0.9630 0.9420 0.9444
0.9234 0.9130 0.8887 0.8615 0.8487 0.8289
1.0000 0.9908 0.9838 0.9798 0.9691 0.9611

e R S g | EX
0.5 g E 0.6 0.7 0.8 0.9

1.0000 hy 0.9963 0.9883 0.9789 0.9727 0.9685
0.9905 0.9877 0.9813 0.9779 0.9699 0.9641
0.9922 0.9852 0.9812 0.9776 0.9686 0.9632
0.9946 0.9885 0.9816 0.9755 0.9669 0.9633
0.9951 0.9918 0.9877 0.9790 0.9732 0.9687
0.9835 0.9752 0.9724 0.9688 0.9625 0.9567
1.0000 0.9975 0.9963 0.9938 0.9889 0.9844

ORB
BB

[

Fa)

I~
.

05 06 07 08 0% 10
BE:Z

Bl 4 7 AR L Vs = BRI T AT ores e g

foh 232 ATEANHB L kR L RB A FB Y Eh e B2 1
SR AAMEER L e P - g gt S A e 0 FB 3 HB % S B pE o ey 4
v RTEt e md 4 Y T U RS R HARE S B R~ o B
‘$$%Wﬁﬁw%%?ﬂ#’ﬁ_#g#”ﬁﬂ%ﬁﬂ?ﬁahmﬁ&@$%im

Fod B ATVEERN= PR gy S o g M F IR LA AR L @ E
-}fr'r'f "% o )T*u 6fRELT L i’af%é%*i?ﬁi:—?‘ Mm% > RB 5 96.54% FB 5 95.29% > @
HB % 98.07% > T4 » 33t Fpicie v i@ T ayear s d 96.54%3 2 1 98.07% -

H4c 0 1.53% -

AP APRD - BELRATRENIT E R AR F



YERBLKBECF 12 EF R 12 AR HERMIE

FEF IR R H PR Y RASTRL R P R AT L PR RFHEARS K
BrAATAT 2] 5 24(lage)ink A o A AR PSR By TR - w £
I RRFAREEF A Y > AANFTERTET 0 AP %ﬁﬂtf' kR TE
AT o B R BT o fde » B ACE (S TR LR ¥ OE AR Ak
W BT R R Bt A 4 ] 1L BB AR TR T o
&% epr f [12][13] & % cdE 0 gt T % SEAE B AE S d 96.54%(RB) & 2 I
98.07%(HB) -

6. A kFE b

ARFEFTLETHPTASB S w4

1 A2 ¥ S AONERRIE AR D RG E RE P
HEVEIE T 4 » H IR H (Fuzzy) - & R Y I EEAR Rk S o

2. AL EHA ALK DEHIBIE > AKRT LB A H B FER 0 H4eiR £
125 (mixtures) ~ 14 & B (stratification) % % -

3. BRI BIEA KRR R FIRIEA L O Rk o R Bk L e I%,V' ’
ARV * 5 KR w(MLP)? chTimelag # B » 2 2 5 @ eSS ¥
1% p i £ 332 % e i (Adaptive resonance theory network) % #z & & IIM»%
¢H i S BTRE .

542t
LS as thfh o HREUETH ¢ FARETEE 0 54 (2004) ¢
2. o*i'r o M SRR Y 2P o BHEE LA 0 24 (2008)
3 REF RPER T EAG M SRR EZEF R AET H > L4 (2003) -
4. Chiu, C. C., Chen, M. K., & Lee, K. M., ” Shifts recognition in correlated process

data using a neural network,” International Journal of Systems Science, 32, 137-143
(2001).

5. Guh, R. S., F. Zorriassatine, J.D.T. Tannock, C.O’Brien., “On-line control chart
pattern diction and discrimination—a neural network approach,” Artifica
Intelligence in Engineering, 13, 413-425 (1999).

6. Guh, R. S. and Tannock, J. D. T., “Recognition of control chart concurrent patterns
using a neura network approach,” International Journal of Production Research, 37,
1743-1765 (1999).

7. Guh, R. S., "Robustness of the neural network based control chart pattern
recognition system to non-normality,” International Journal of Quality and
Reliability Management, 19, 97-112 (2002).

10



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

PERBAGKECF 12 BFCRF 12RA2ARKERMIE

Guh, R. S., ”Integrating artificial intelligence into on-line statistical process
control,” Quality and Reliability Engineering International, 19, 1-20 (2003).

Guh, R. S., ”A hybrid learning-based model for on-line detection and analysis of
control chart patterns,” Computer and Industrial Engineering, 49, 35-62 (2005).
Hassan, A., Shariff Nabi Baksh, M., Shaharoun, A. M. and Jamaluddin, M.,
“Improved SPC chart pattern recognition using statistical features”, International
Journal of Production Research, 41, 1587-1603 (2003).

Kohonen, T., An introduction to neural computing, Springer, 3-16 (1988).
Lavangnananda, K. and Nakkathon, A., “Improving Features Extraction in Control
Chart Patterns”, Proceedings of the 7th National Computer Science and Engineering
Conference, 364-369 (2003).

Lavangnananda, K. and Piyatumrong, A. “Image processing approach to features
extraction in classification of control chart patterns”, Proceedings of the 2005 IEEE
Mid-Summer Workshop on Soft Computing in Industrial Applications, 85 — 90
(2005).

Montgomery, D. C., Introduction to statistical quality control, John Wiley, New York
(2004).

Pugh, G. A., ”Synthetic neural networks for process control”, Computers and
Industrial Engineering, 17, 24-26 (1989).

Pugh, G. A., ”A comparison of neural networks to SPC charts”, Computers and
Industrial Engineering, 21, 253-255 (1991).

Pandya, A. S. and Macy, R. B., Pattern Recognition with Neural Network in C++,
CRC, Florida (1996).

Pham, D. T. and Wani, M. A., “Feature-based control chart pattern recognition”,
International Journal of Production Research, 35, 1875-1890 (1997).

Tontini, G., “Pattern identification in statistical process control using fuzzy neural
networks”, Proceedings of the 5th IEEE International Conference on Fuzzy Systems,
3, 2065-2070 (1996).

Tontini, G., “Robust learning and identification of patterns in statistical process
control charts using a hybrid RBF fuzzy artificial neural network”, IEEE
International Joint Conference on Neura Network Proceedings, 3, 1694-1699
(1998).

Utku, H., ”Application of the feature selection method to discriminate digitised
wheat varieties”, Journal of Food Engineering, 46, 211-216 (2000).

Western Electric, Statistical quality control handbook, Western Electric Company
(1958).

Zorriassatine, F. & Tannock, J. D. T., “A review of neural networks for statistical

11



PERBAGKECF 12 BFCRF 12RA2ARKERMIE

process control”, Journal of Intelligent Manufacturing, 9, 209-224 (1998).

24. Zeki, A. A. and Zakaria, M. S., “New primitive to reduce the effect of noise for
handwritten features extraction”, IEEE Tencon Proceedings: Intelligent Systems and
Technologies for the New Millennium, 24-27 (2000).

| mproved neural network-based control chart pattern

recognition using raw data and statistical data simultaneously

Ruey-Shiang Guh Ping-Kuang Shih*

Institute of Industrial Engineering & Management, National Formosa University
(64 Wen-Hua Rd. Huwsei, Yunlin)

*ddt10002000@yahoo.com.tw

Abstract

Control chart patterns (CCPs) can be used to determine the status of system. It is
importment that CCPs can detect the abnormal status during the process control which
may occur. Unnatural control chart patterns are associated with a particular set of
assignable causes for process variation. Therefore, effectively recognizing CCPs can
substantially reduce the set of possible causes to be examined, and accelerate the
diagnostic search. In recent years, neural networks (NNs) have been successfully used
to the CCP recognition task. Artificial neural network based SPC chart pattern
recognition schemes have been introduced by several researchers. In intelligent SPC,
using raw data or statistical feature data extracted from raw data as input vector are
regular in the most of previous works. In this paper, we present a neural network-based
approach that an improved hybrid training data that integrates both the time series data
and the statistical feature data to detect and discriminate typical unnatural CCPs. Our
experiments yield better performance than previous works using the proposed new
method.

Keywords : statistical features, control charts, patterns recognition, artificial neural
network, back propagation neural networks, statistical process control.
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