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un(t) x(?)
Natural B
/ I I T x(t) =n(t)
ub
Shift (Sh.) (u = 0 before shift, , - 1 after x(¢) =n(t)+ub
shift)
Trend (Tr.) S.t x(t)=n(t)+st
Cycles (Cyc.) * sin(% + 21{%) x(t)y=n(@)+1* Sin(% + 2kTﬁ)
Systematic (Sys.) g*cos(mt+kr) x(t)=n(t)+ g*cos(r.t+krm)
Shift + Trend _
(Sh+Tr) [u.b]+[s.t] x(t)=n()+ub+st
Sshocaey” [u.b]+[1* sin(% T 2"7”)] x(£) = n(t) +ub+1* sin(% + 2"7”)
Trf%fj Ccyff)les [s.4]+[1* sin(% + 2"7”)] xX(t)=n(t)+st+1* sin(% + %T”)
x(1)
Sh.
b=[lo ~3c]=[0.75,2.25] o
Shift (Sh.) x()=n(t)+ub <
b=[-30 ~—16]=[-2.25-0.75] O
s =[0.16 ~ 0.36] = [0.075,0.225] Tr'( |
Trend (Tr.) x(t)=n(t)+st T
5§ =[-0.36~—0.16]=[-0225-0.075] r'( |
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+ s=[010~030]=[00750225] | g
Trend x(t)=n(t)+ub+st :
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(Sh.+Tr.) B ( )Sh.
§=[-0.30~—0.1]=[-0.225-0.075] ()T
Shift b=[lo ~30] =[0.752.23].
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< ARL

7y

LVQ

.Cycle(T=8)
ARL (%) 1

i s lwbad slobod bl ARL (.Sl

POVTI (3G | ppdian yu) Cewyobs oI o b ble
Upward Shift (Aggregate) 70.42 22.36 7.22 11.00
Downward Shift (Aggregate) 74.17 20.28 5.56 11.00
Upward Trend (Aggregate) 54.67 31.42 13.92 12.78
Downward Trend (Aggregate) 58.94 25.94 15.11 12.78
Cycle (T = 8) (Aggregate) 91.62 2.75 5.63 9.56
Cycle (T = 12) (Aggregate) 92.50 0.61 6.89 11.22
Systematic (K = 0) (Aggregate) 95.56 0.00 4.44 8.56
Systematic (K= 1) (Aggregate) 96.28 0.00 3.72 8.56
Upward Shift + Upward Trend (Aggregate) 76.31 21.61 2.08 10.56
Downward Shift + Downward Trend (Aggregate) 77.50 21.06 1.44 10.56
Shift + Cycle (T = 8) (Aggregate) 80.09 1.75 18.16 10.00
Shift + Cycle (T = 10) (Aggregate) 86.19 2.56 11.25 11.50
Trend + Cycle (T = 8) (Aggregate) 85.58 11.40 3.03 11.00
Trend + Cycle (T = 10) (Aggregate) 86.03 9.03 4.95 11.60
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MATLAB
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F ()
H G F
Sh.+Tr. Sh. + Cyc. Tr. + Cyc.
(Network F, (Network G) (Network H)
Parameter | Parameter Parameter | Parameter | Parameter Parameter | Parameter | Par
Neuron e , Neuron ) , , Neuron , )
be "s r Vb" Vl" "TV "s r "l! "T"
5 0.128 0.0128 5 0.126 0.125 0.009 5 0.013 0.131 0.066
7 0.126 0.0126 10 0.121 0.121 0.007 10 0.013 0.128 0.072
10 0.1 0.01 11 0.128 0.127 0.005 15 0.013 0.127 0.07
12 0.102 0.0102 12 0.122 0.122 0.007 18 0.013 0.126 0.08
15 0.106 0.0106 14 0.122 0.122 0.035 20 0.013 0.127 0.102
18 0.105 0.0105 15 0.122 0.123 0.007 22 0.012 0.124 0.07
20 0.101 0.0101 16 0.123 0.123 0.021 24 0.012 0.126 0.08
21 0.101 0.0101 17 0.119 0.119 0.006 25 0.012 0.123 0.102
22 0.1 0.01 18 0.108 0.108 0.007 28 0.012 0.123 0.09
23 0.099 0.0099 19 0.124 0.124 0.021 30 0.012 0.123 0.089
24 0.099 0.0099 20 0.123 0.123 0.008
25 0.098 0.0098 22 0.123 0.123 0.016
26 0.099 0.0099 24 0.115 0.115 0.07
27 0.098 0.0098 25 0.112 0.112 0.013
28 0.1 0.01 26 0.113 0.113 0.01
29 0.1 0.01 28 0.108 0.108 0.005
30 0.099 0.0099 30 0.133 0.133 0.013
35 0.1 0.01 35 0.125 0.125 0.004
40 0.099 0.0099
11
b s
Upward Shift + Upward Trend Mean S.D. Mean S.D.
b=0.75,s=0.075 0.804 0.130 0.080 0.013
b=0.9375,s=0.09375 0.962 0.115 0.096 0.011
b=1125,s=0.1125 1.133 0.116 0.113 0.012
b=13125,s=0.13125 1.333 0.132 0.133 0.013
b=15,s=0.15 1.510 0.108 0.151 0.011
b=1.6875,s=0.16875 1.668 0.121 0.167 0.012
b=1875,5s=0.1875 1.849 0.127 0.185 0.013
b=2.0625,s=0.20625 2.029 0.107 0.203 0.011
b=225,5s=0.225 2.190 0.107 0.219 0.011
b s
Mean  S.D.  Mean  S.D.
=-0.75,s=-0.075 -0.788 0.115 -0.079 0.012
b=-0.9375,5s=-0.09375 -0.966 0.118 -0.096 0.012
b=-1.125,s=-0.1125 -1.130 0.114 -0.113 0.011
b=-13125,s=-0.13125 -1.330 0.134 -0.133 0.013
b=-15,s=-0.15 -1.502 0.126 -0.150 0.013
b=-1.6875,s=-0.16875 -1.661 0.116 -0.166 0.012
b=-1.875,s=-0.1875 -1.849 0.109 -0.185 0.011
b=-2.0625,5=-0.20625 -2.030 0.122 -0.203 0.012
b=-225,5s=-0.225 -2.197 0.122 -0.219 0.012




b T
Shift + Cycle (T = 8) Mean S.D. Mean S.D. Mean S.D.
b=1,1=1 1.069 0.087 1.069 0.087 8.017 0.155
b=1125,1=1125 1.153 0.128 1.153 0.128 8.003 0.061
b=13125,1=13125 1.309 0.109 1.309 0.109 7.997 0.020
b=15,1=15 1.513 0.167 1.513 0.167 7.998 0.004
b=1.6875,1=1.6875 1.703 0.131 1.703 0.131 7.999 0.005
b=1875,1=1.875 1.862 0.154 1.862 0.154 8.000 0.004
b=2.0625,1=2.0625 2.023 0.124 2.023 0.124 8.001 0.004
b=225,1=225 2.165 0.106 2.165 0.106 8.002 0.003
b T
Shift + Cycle (T = 10) Mean S.D. Mean S.D. Mean S.D.
b=1,I=1 1.095 0.087 1.095 0.087 9.984 0.151
b=1125,1=1125 1.171 0.127 1.171 0.126 10.000 0.025
b=13125,1=1.3125 1.322 0.120 1.322 0.120 10.003 0.005
b=15,1=15 1.498 0.130 1.498 0.130 10.000 0.025
b=1.6875,1=1.6875 1.690 0.162 1.690 0.162 10.001 0.004
b=1875,1=1.875 1.861 0.126 1.861 0.126 10.000 0.004
b=2.0625,1=2.0625 2.018 0.162 2.018 0.162 10.000 0.004
b=225,1=225 2.150 0.101 2.150 0.101 9.999 0.003
s T
Trend + Cycle (T = 8) Mean S.D. Mean S.D. Mean S.D.
s=0.1,l1=1 0.106 0.014 1.064 0.140 8.159 0.347
s=0.1125,1=1.125 0.114 0.014 1.137 0.141 8.140 0.373
s=0.13125,1=1.3125 0.130 0.015 1.301 0.155 8.043 0.140
s=0.15,1=15 0.147 0.020 1.478 0.196 8.047 0.132
s=0.16875,1=1.6875 0.167 0.019 1.671 0.194 8.043 0.132
s=0.1875,1=1.875 0.186 0.016 1.869 0.157 8.023 0.055
s=0.20625,1=2.0625 0.203 0.013 2.041 0.131 8.020 0.046
s=0.225,1=2.25 0.215 0.010 2.154 0.096 8.025 0.046
s T
Trend + Cycle (T = 10) Mean S.D. Mean S.D. Mean S.D.
s=0.1,I=1 0.108 0.011 1.072 0.114 9.865 0.314
s=0.1125,1=1.125 0.113 0.013 1.127 0.134 9.876 0.326
s=0.13125,1=1.3125 0.131 0.017 1.306 0.173 9.938 0.196
s=0.15,1=15 0.147 0.021 1.469 0.212 9.945 0.220
s=0.16875,1=1.6875 0.169 0.018 1.695 0.181 9.996 0.101
s=0.1875,1=1875 0.187 0.016 1.871 0.163 9.995 0.095
s=0.20625,1=2.0625 0.200 0.017 2.008 0.173 9.999 0.084
s=0.225,1=2.25 0.215 0.010 2.160 0.104 9.998 0.054
. ARL
U. Shift D. Shift U. Trend D. Trend Cyc. (T=8) Sys. (K=0)
Max . of ARL 13 13 15 15 13 12
Ave . of ARL 11 11 12.78 12.78 9.56 8.56
Min . of ARL 10 10 12 12 9 7
. Max . of ARL 9 11 11 10 20 22
=
E 3 Ave . of ARL 6 7.3 9.78 9.67 12.3 12
Min . of ARL 5 5 9 9 7 7
ARL :
U. Shift U. Shift U. Shift U. Shift U. Trend U. Trend
Cye. Sys. + + + + + +
(T=12 (K=1 U. Trend U. Trend Cyc (8) Cyc (10) Cyc (8) Cyc (10)
Max . of ARL 13 12 12 12 10 12 11 12
Ave . of ARL 11.22 8.56 10.56 10.56 10 11.5 11 11.60
Min. of ARL 11 7 10 10 10 11 11 11
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1- On line statistical process control

2- Pattern Recognition

3- Shewhart

4- Single / Concurrent Pattern

5- Back Propagation (BP)

6- Quick-Prop (QP), Delta-Bar-Delta (DBD), Extended-Delta-Bar-Delta (EDBD)
7- Shift magnitude

8- Trend slope

9- Amplitude

10- Period

11- Magnitude of fluctuation

12- In Control — Average Run Length (ARL)
13 - Learning Vector Quantization (LVQ)
14- Mean Absolute Deviation (MAD)

15- Levenberg — Marquardt (LM)

16- Multi Layer Perceptron (MLP)




