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Abstract: Quality Control Charts is an important tool of Statistical Process Control(SPC) under the Contemporary Integrated Man
ufacturing System(CIMS) environment,and in practice it is most difficult to identify unnatural patterns which are associated with a
specific set of assignable causes on Quality Control Charts.This paper discusses about control charts pattern,and then proposes
intelligent recognition method based on principal component analysis and neural network.The principal component analysis is used
to process the sample data.

Key words: Quality Control Charts;principal component analysis;neural network ;pattern recognition

W AT AMERRNRERAATRRET REBHARATIREHNOETLIA SHEEATREAEGTRNBEEFHNEA T & TH
FHFERGARRAFFRX, AHX PRI, RER> ST EAFATARZIBATHAZO LTS, RETEAT

PCA_ % it BP Sk t9 424 B AL X &7 4k 4R 4 o ik
SR B AR B R T AR 2 R % AL XA 5
LGS 1002-8331(2007)25-0246-03  SCHkbR A : A

1 iy

TR HUSER B2 A v S R B S B RGP f il
ST BT RGN R AR AR Al AR
3 7 RS TR R S R R D sh A e
RN s B LU OE vl | ks SaW AL [N I W 2 g g o o
by e I e A = 2K, B i A ) PR T

VTR N AN 2L RPN LA 44T S 4 il
58, (Control Charts Patterns, CCP )%, BP #Z3 K45 2 H A
P22 8 — R i, LR B RREE T2, A5 A
N L) A AR R, S PRI A DI B SR, ™
IS SEINLEAMCEL, B LL B AR T AR

ARSI T B WA Bl BP BRARSE S A0 TT
EAT AR 2E, T COP RSB s oAk M A Rl B i
TR TR SRR 2 SO0Ak, Mk BIBARFE LR SIFR TUAR TS
B THIE R SO BP 3% B I8 R s 2 ) R A B st
PRI T REAS Gk R, (5 E S R0, SRHT 71, U AR
MRARR T

2 R TR s 2%
21 BN

= 8 4343 B (Principal Component Analysis, PCA ) A& —Ff

hE I TH165

GEit ot S B — AR B ERE R BRI LA
TebR(Fr) b BB R R R AP S, &
1700 o 1 RE 5 B ool PN T i e Pl P R S )
{ﬁm o

B X=(X1, X, Xp) AN LS R ERRAE S 200 B AR
M:‘:XF(XU, s Xyt ’Xni) ,P y‘:"&‘%;&, n ?'{Iﬁézl-‘ﬁo %Xﬂ[‘%ﬁéﬁ

febrifedl, R X RHER T X 7 R X RIBEA M AR
P R R AHFAEME A >A0>->A,>A, RFFTEI & e e, -,

e, W) X (955 i AN FEIRIN K Yime, #X o 50T m A RS BEHRZ A

DN 2N KT 85% , WIRESERT m AT V,, Vs, o, ¥, fR5E
i=1 j=1

JRASEAR X, AR S4B AR (m<p ), T AR RG4S &
iR 2 EE
2.2 phepg

BP 25 [0 25 2 By B A R 2R PR LI RE 7 0 4 22 ST 4 %Y
BTG 2 MR EE K, R R ZE R 10 R IR R T T 4ot
VEERIRUE R/ ARSCR I =260 BP 4%, 25 B 1
FIE7R HN 2 A 28t AR 0 T R e SR AE S B OMINEL ; 6
HIZE 6 AT, K 6 Fhisiil BRI — AR AN
190 4% D% S — 25 6 A J0 2 10 H Hh 1) 2 0 X 43 AS TR AR X

Ve A A7, Lo, YR, BFS07 16 - Vb RGeS AT i o R RETE s B, o, 1S W9 s 1] - ol | 3k el .



o L, BFIR T PCA Foil & W 45 8y R A 7 B AR

2007,43(25) 247

(0.9,0,0,0,0,0) %W IEH L . (0,0.9,0,0,0,0) % R AR JE
B R 830 (0,0,0.9,0,0,0) XF R ] | 34 S B
(0,0,0,0.9,0,0)%F 1] T #a#h#1iX.(0,0,0,0,0.9,0)%F
RE1] F RS R A1(0,0,0,0,0,0.9) 43 Hil 1) TR IR S A5
Ko BHTH A BP Bk (BREE F IR WSIGHEES , 25 5
N eyt /NG ), SR T I SR 2 ) SR 3 e
TRELE ARG BP Bk

O Hidden Layer

Output Layer

Input Layer

Pl 1 dheepige It AR Lh

3 FEACKHE Y 2k

T AR I A T N AR T B — e A R AR L, SR
ARMEAEAE P B Sy A SR E AR 4R , A SCR SR
FERVE AL (Monte—Carlo ) SRAFHBIAS B AN IR H B9 125
F A AR <

y(£)=u+n(1)+d(1) (1)
D 2y () AN T FR A BT B FAE S BRI s b F 5
HIARZS T (in- control ) T EAFAESELNG T IR n () A R RSR
H IR AL IR 22 (R R— B o=1,u=0 BIIR MARIE IE
AN 5d ()R B SR SRH TR 2 5 e ) B R O R 25 . 15
il B ) T S X 2R ) S 3l A DX o A [ 428 i) [ A
AR d(r)

EFAEE y (1) =utn(t) (2)

HEFI (1) zuan (1) xp*d e (3)
p=0CHAZ FiI B p=1 GEAEZ )T ), d X 7 S A 2R (B 0~
0.01~5);

F)/I\fg(*ﬁﬁ:y(t)m+n(i)tv*s (4)
v=0(FERZ BN v=1(BERZ G ) s ERASMIEEE (L 0.6) 5
HERR SRR . y (1) =uan () +a*sin(2mt/Q) (5)

a MEAMEAR A RS (B 0.6), Q SAERMEAAY EIH (L8 ).
FE)-3(5), A 6 Fpiil I HORE, Il 2 PR

i +ad iy .. '-II

: II'..'|.I_|I' T e sy
(a) IEF R (b)) F a4 ()] | itash
+ (I
() FEHR % (e)lé LR (Dl FHE

Pl 2 i Pl SR

4 Dz

FEIR ESGR()-5K(5) , ISR S B e 4 ) ] B0 22 ol
AR, A B AR BURAFAE S MW E i 6x100%60x4 4>, 57 4
ANEAE I SRIBCE UL, AT 6x100%60 MEAEE , 53710

N6 Pz il AR, BEFRAR 43 A 100 ZHAEANSE , B A REARSE
60 i) (HEAS )

R RS AT 7 e RBUR IR IR L1, As, -+ Ao
(25.735 6,5.440 8,4.737 7,3.179 3,2.852 3,2.498 8,1.457 6,
0.890 2,0.592 0,0.519 3,0471 9,0.447 3,0442 6,0420 9,0.406 9,
0.397 3,0.378 7,0.3729, ++-,0.000 6), HUHT 17 MK AVIEHE
8, FETERZ AR 85.4% XN A4FAEI & E N3 1 iR,
I FHRRAE ) 2 5 TR G FE AR B ORAH 3R A5 th IR 2 B 0 32 A 43
2 .

2117 AR RS RL IR AE ) e

HFHE(EL (60 24H) A A As A

-0.1728 0.0106  -0.0036 0.049 4
-0.1712  -0.0184  0.0098 -0.006 9
-0.0659 -0.0213  0.0299 -0.0659
-0.1597 -0.0401  0.0410 -0.027 4

' -0.1521 -0.0601 0.0405 -0.010 1

s -0.1557 -0.0786  0.0496 -0.000 8

Jii)

5 -0.1386  0.0300 -0.0775 0.007 5
-0.1395 0.0953 -0.0896 0.005 3
0.1610 -0.0701 -0.0480 0.067 5
0.1617 -0.0742 -0.0448 0.006 0
0.1574  -0.0754 -0.0033 0.1224

A2 TR Y R g

FEAR (600 £H) PCA, PCA, PCA, <+ PCAp
1 02421 18692 -2.1170 -2.5380
2 -22533 -15164 0.8804 -0.640 7
3 19516 -03958 1.8963 1.9277
4 43434 22792 -6.7656 -1.050 1
5 34582 03241 42123 3.8652
6 02609 29990 -5.3945 42106
7 -1.9454 -0.6800 3.4068 0.626 5
8 -33320 09487 545238 -0.188 3
9 -44155 -43895 7.0479 0.745 1
10 07272  -29727 23449 -7.5102
11 -62878 1.1528 24639 ~1.1712
12 43260 -0.8211 -1.0816 4559 6

P25 B2 2 T BRI N B BP & 4 vh it
TR, IR H N ZH0 1 55808 17(<60,60 )5 a5%dE 1)
5o A 60 HEHRVE A INZEDE , 40 HEIRVE MRS
B, AT 60x6 AR H T INZRRIZS , 40x6 4 ATk
L SN 3 B, I 3 IR INZRR 22 2R, IRl
149 YORIRE) T I RT ESR IR ENE R . M T IRATH Sk
BP L AT INRSEIR G % B, SRH PCA_BP W45 J7 i S0
FERE TRZ . Mg mE 4 PR,

#3 Dissi

B ERAES JAAY ) s R 1 RRER 1 FRER
HERREL 6 0 0 2 1 1
PR/ % 85 100 100 95 97.5 97.5

4 PHEARARW]), )20t BP BRI 25 1) BENS I 1
FH CCP PNZOR . BMUR ] BP #RZ8E1T 7328, AR
R 60x35x6, ML ZER S %  ZRIF TS . SR A PCA_ 2ic ik BP



248  2007,43(25)

Computer Engineering and Applications T+ BN TR 5 M

4 PCA_BP FLIEF0 BP SLIEAT LRSS0

B ik

IIZRUCEL

PR Hbr n o Ir_dec Ir_inc

17x10x6
60x35%6

PCA_ il BP % 149
ERTIA i S 1 N 3R 1083

95.83% 001 05 04 0.2 0.2
91.00% 0.01 05 04 0.2 0.2

100 Performance is 0.009 949 17,Goal is 0.01

10"

107

10° R
0 20 40 60 80 100 120 140

B3 ilgRidoz ihek

MZMLE ST, W R FR i s a5
HEHBEAR, 60 ZERE S 17 2, PILRALHI A 17x10%6 , AHXT L 4%
LER T, UNZRIS )46 08 , B J5OR A 1083 epochs FEAREIBLAE
i 149 epochs, IHH|ZEH 95.83% , BEMLIH & CCP R .

5 &

BT 2310 2% 0 RS B B ol 283K (1) P2 A 1, 7
FAESCRR I, B 04 ST E S50 S B I 25
WAL AR 7 FH IR 7 1

e D R B 1 3T e R SR T VT R,
RIUCHIL AR . ASCIHE T R COP 5l 51,
ORI T SR PCA_ b BP B2 4 B E4F CoP il
A, A TEEAR SRR Sk IR BB ERELE  SIBR TUAE B A
95% LI B4 25RE T, R TSR BP R LS A 4
HE 2 SR BB RIZR S AN SR TR B . RSRI BT T L

250 F AR T A 2 R 4% B 45 A AR B SR T R CCP
IRFIA CCP 240 e , HE— 3R i A RS BRI B
(s H 2007 £ 1 H)

2% 30k -

[1] Swift J A,Mize ] H.Out—of-control pattern recognition and analy—
sis for quality control charts using Lisp—Based systems|]J].Comput—
ers & Industrial Engineering, 1995,28:81-91

2] Zorriassatine F,Tannock J D T.A review of neural networks for
statistical process control[J].Journal of Intelligent Manufacturing,
1998,19:209-224.

[3] Guh R,Zorriassatine F.On-line control chart pattern detection and
discrimination—a neural network approach[J].Artificial Intelligence
in Engineering,1999,12:413-425.

[4] Alwadeya Y M.Toward automating the implement of control charts
using neural networks[Z],2004.

[5] SR L, AR T ] E AL RE B AT R ) i ELEE R
1 RYE,2004(12):1584-1587.

[6] BRF-, M S0 BP S0 H Tl AR MU S T
2005(3):42-44.

[7] 2R, E BT 2R i a4 ) BRI AR 7E L)1 B
211k, 2000(5):31-34.

[8] FRFFE, Teint. B T i [ S A A Sl iR B kR a2 )] A Lk e
71,2005(11):39-41.

[9] ER, 204 B TR MR FE B 2 W )L L 5 7
iZ4i7%2,2005(4) : 18-20.

[10] #5de, FoKAR BP 24 S 53 i AE A il e sR S v i)
ST BUBUEE TR 757417, 2002(3 ) : 386-388.

(B3 245 1)
A2 LT CKFD K% 53 Jedi 1 2 15 UM /%
NN MD RBFNN FUSION
LEG 71.20 78.30 81.36 87.47
PR 75.60 75.00 78.47 84.52
PH 83.75 85.40 79.63 86.34
% 85.20 88.74 95.00 100.00
ik 90.00 91.43 98.00 100.00
&L 74.75 79.50 82.61 85.26
sy 73.25 76.65 80.45 87.68

HIF AT LI, [l — 43 SR HE T CKFD (5 0 i i
TFAEGR FLD ik, 60 CKED 1 H B35 SO AT B T4
TR A A S I s RERRU 7 ot 45 45 2%
SRS BT 535y A L | 2 NG I
R S R R RS L SR ph T KIS B A — IS
BERE T, TS T IR,

6 &kig
PR T — R TR 2 5 A BRI 0 A FE

WO . FEARR T3 u) T B 2 R AE il A, T LA
HASEAT A FNERAE , SRR . FED R 2 F RIS
Sy AT 2SR NGRS RS T R R FE TRl &Y
PSR4 e NG R0 — AN EEL R 0]
(WA H 2007 461 H)

5% (K -

[1] Yang Jian,Frangi A F,Yang Jing—yu,et al KPCA Plus LDA:a com—
plete kernel fisher discriminant framework for feature extraction and
recognition[J].IEEE Transactions on Pattern Analysis and Machine
Intelligence,2005,27(2):230-244.

Kuncheva L 1,Bezdek J C,Duin R P W.Decision templates for
multiple classifier fusion:an experimental comparison [J].Pattern
Re-cognition, 2001,34:299-314.

[3] SUGENO M.Fuzzy measures and fuzzy integrals:a survey[C]/Fuzzy

2

Automata and Decision Processes Amsterdam:North Holland, 1977
89-102.

[4] FESY, B E PP EET AT BT RIS T R LR
51 ,2006,42(5) :32-33.



