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Abstract

For monitoring whether the multivariate quality characteristics of a production process is in or out of
statistical control both manufacturing and service industries have been proposed and considered to detect process
mean shifts. There are three possible classified shift statuses in this research which can be divided into three
situations: (1) a process is in statistical control; (2) a change of the process mean occurred with small shift; and
(3) a change of the process mean occurred with large shift. A comparison of correction percentage is used to measure
efficiency of classification problem between a traditional method, Discriminant Analysis, and a suggestive alternative,
two Neural Networks: both simple and advanced neural network architectures. Simulation results show that Neural
Networks outperform Discriminant Analysis as classifying products correctly both the process is in control group and
the process is out of control group with small mean shift.

Keywords : Discriminant Analysis, Multi-Layer Perceptron Neural Networks (MLP), Radial Basis Function Neural
Networks (RBF)
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bias

H,

-1

H; = exp(—wgi [ Ga=w)? + (}2—w2i)2D Li=1,2.3

AW 2 YenusTuulsEaIntuguy RBF Tunisduundssinvvesansioe

dmsuTienusEUUUsTAmMUUEILUY RBF Tdilandu
softmax (softmax function) fiflagunIsNTEAUNINIS

daiudoyaiduiuu radial basis function #e
H, = exp (—Wj/. [()?1— w,) + (x,- WZ,Y)Z:D ii=1,23

Fanwdi 2
azlalassad1tanioan1UnenssuueIingausyuu
Useganedeirguuy MLP LLaxsziwwuiwuﬂizam%”’uqa
WUU RBF Wanasanmd 1 uazaimil 2 muddu
mmi’uﬁ'lmimaaaaummgmﬁawaaffhLLU’UMMS
wemeasidudanugndedlunisdiuunvenuning

confusion

HAN133IBUAZIANTAING
\dlelinzsidoyamenisiinneifaniiuuuduas
1891157 UUUTEAMBE1918ULUY MLP LagY1891Us3 Ul
Ussamdugauuy RBF udnhnisnsiadauaugndeses
fnuumesesiduiainugnieslunisduunve wuning

LYY

confusion Mxan1539es 9l

1. msiasevdansiuuudaunsaduunningdoue
I@gnaeaunnlu 2 n3dl Ae (1) n3diindnAamidaunain
nszUIuMsHARTisBnuanNsmURK Suillesnnmsidsunlas
¥9aAladvInszUIUNg TnefiAledevosnszuiunisd
nswasundasievunalng@diandesidudaiugnios
Tunsduunveuving confusion W 75.92% uay (2)
nAUNAN AU sNaNnsEUILMSHARToElunsAIUANEIl
Adeasidudnnugnsadlun1sdwunveuvsng confusion
Wy 70.28% uazduunudndusilignieiosiianlunsdd
dungundadasideunainnszviunseaniiosnuennis
muAx Sulilesannsdsundanesrindsveanszuiums
Tasfiaadevesnszuiunsiinmsasunlashevunndnds
Tirwesgudinnugnsiedunsduunveumsng confusion
I 25 36% dunmsamuiduuuTiaiulaTmugnies
60.46%

2. MFIATIRVMEVIBNUTEUUUTEANREBUUY
MLP wudrasnsaduunndndusiligniesnniigelunsdi
\Wungundnfasidanannssuiumsnaniieglunismunds
Tirwesidudnnugniedlunsduunveumsng confusion
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A1799 1 MaUTeuiisuesiwudaugndedunisdtuunvedunsng confusion dmiumsiinsieninisiun Peanu

SeuUUsEam MLP wazangdusyuudsean RBF

Hansuaeglungu
' a o ¢l ' a o ¢ al ' a o ¢l ﬁﬂd’lu
AQUNENNUNN NAUNERAUNN NANNARAUNT M
) ; : ANNYNABY
aglunisaiuny 2NUBNNITATUAN 29NUDANITAIUAL o
a o e waw L : S T - : VDIFIUUY
HAnfuIgnInlvie 716=0 f16=1 Nné=3
Tunau a o o a
N ves & 2 5| 2 W v v 2 5|2 W ves VS 2 5 o L v ® 2 5 o L
A IO I - IO B - = B B ol =
rz2 sl slez|Ss|SslrezSs|Ss|lez|Ssls
€ =2 gc— E(— & (= ggr gc— & (= ggr ggc— < (2 E:’(— gc—
Cel|lzS|zn|Ce|lzn | a5|lCE| 2R3N |CE |3 |3
Ce|lso|lsb|lce|lso|sb|lce|lst|sE0|lc@|sS| &5
ﬂ&jmamﬁwﬁﬁ
¥ o 3,514 14,143 | 4,491 | 1,442 | 1,390 | 1,934 | 188 851 631
aglun13AILANT 5= 0
naunAnTausifioonuen
o 1,062 | 482 112 634 664 172 414 322 79
AIAIVANN 6= 1
nauNAnAuTifieenuen
mimmuﬁ 5= 3 424 375 397 424 446 394 1,898 | 1,327 | 1,790
PuUIUKARNUTYINA | 5,000 | 5,000 | 5,000 | 2,500 | 2,500 | 2,500 | 2,500 | 2,500 | 2,500
FIUIUNANN U
ﬁgﬂﬁﬂﬂéugﬂﬁaﬁ 3,514 14,143 | 4,491 | 634 664 172 1,898 | 1,327 | 1,790
dodiu 0.7028]0.8286(0.8982(0.2536|0.2656|0.0688]0.7592{0.5308|0.716010.6046|0.6134|0.6453

Ju 82.86% uazduunndndamligniesieslu 2 nsd Ao
(1) nunERsT s N9NATEUILN SHARTIBBNUBNNSATIUAN
Suilenmsdsunlawesanadsveinssuiuns tned
ARdsveinsrurunsinIslasunlasieualng Sl
Aesiudnugnsadlunissiuunvetuning confusion
Ju 53.08% uag (2) ngundnfamidenannszuunande
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yaenszuIuns Inefiniedsvesnssuiunsiinisiasunlas
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ww3ng confusion W 26.56% drunmsIuNUIFIMUUT
a%w%uiﬁﬁmmgﬂﬁm 61.30%

3. MTIATIENAIYV1LNUITUUUTLAMNDE1EUUU
RBF wudannsadwunndnsiaueilagnsdesnnluy 2 nsdl fe
(1) lunsalidungunandnsidanainnssurunisuandio
Tumsauepilvgdslirndefidudanugnaeslunisdiuun

12

Yo4uv3ng confusion LU 89.82% uag (2) NAuNAN At T
1INNTEVIUNSHARTIBaNUENNSAIUAY Fulosainnis
WasuuUasesaadsvenszuiunis tnefiduadsves
nszuruMsiinmsdsuulassvunalng deliandesidud
augndadlunsduunveaumsng confusion Wu 71.60%
wazduunndndusilagniesesfigalundunan fusids
1INNTEVIUNSHARTIBaNUENNSAIUAY Fulosainnis
WasuuUasesAadsvenszuiunis tnefiduadsves
nszuINNsinsasunlasiievundndslialesdus
Augneedlunssuunvesuning confusion Wy 6.88%
dunmsamuiuuuiiaedulddianugnies 64.53%
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