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UCL
LCL

Xl
74.030
73.995
73.988
74.002
73.992
74.009
73.995
73.985
74.008
73.998
73.994
74.004
73.983
74.006
74.012
74.000
73.994
74.006
73.984
74.000
73.988
74.004
74.010
74.015
73.982

x + a2R

>

A2R

4.1

X2
74.002
73.992
74.024
73.996
74.007
73.994
74.006
74.003
73.995
74.0000
73.998
74.000
74.002
73.967
74.014
73.984
74.012
74.010
74.002
74.010
74.001
73.999
73.989
74.080
73.984
74.014
73.988

X3
74.019
74.001
74.021
73.993
74.015
73.997
73.994
73.993
74.009
73.990
73.994
74.007
73.998
73.994
73.998
74.005
73.986
74.018
74.003
74.013
74.009
73.990
73.990
73.993
73.995

uclr =

LCLr =
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x4
73.992
74.011
74.005
74.015
73.989
73,985
74.000
74.015
74.005
74.007
73.995
74.000
713.997
74.000
73.999
73.998
74.005
74.003
74.005
74.020
74.005
74.006
74.009
74.000
74.017
14R =10.048
d3r =0.000

Piston Rings
X5 o R

74.008 74.010 0.038
74.004 74.001 0.019
74.002 74.008 0.036
74.009 74.003 0.022
74.014 74.003 0.026
73.993 73.996 0.024
74.005 74.000 0.012
73.988 73.997 0.030
74.004 74.004 0.014
73.995 73.998 0.017
73.990 73.994 0.008
73.996 74.001 0.011
74.012 73.998 0.029
73.984 73.990 0.039
74.007 74.006 0.016
73.996 73.997 0.021
74.007 74.001 0.026
74.000 74.007 0.018
73.997 73.998 0.021
74.003 74.009 0.020
73.996 74.000 0.033
74.009 74.002 0.019
74.014 74.002 0.025
74.010 74.005 0.022
74.013 73.998 0.035

X =74.001 - =0.023

CL=74.001 CLr=0.023
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7 UCL = 740143
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4.2.2 EXCEL
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(Training Data Set) (Testing
Data Set)
(1) 1
( )
2) 7
( )
(3) 2 3
( )
(4) 20

15CT ( )
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Backpropagation

(velasco, 1993)
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4.2.1
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1
1
(Step Function or Hard Limit)
. ‘ (Weight)
(Bias)
Normal 1Uniform 1Exponential
. (Finish  Condition)
(Maximum Epoch)
20 100,000
4.3.2 Backpropagation
3
421 4.2.2
Q
R
( L)
1 2

Freeman Skapura (1991)

(Central Processing Unit
. CPU) Goh (1995)
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1 2
0 1
. ' (Weight )
(Bias)
Normal 1 Uniform Exponential Freeman Skapura (1991)
+ 0.5
. (Finish Condition;
(Maximum Epoch)
500 100,000
(Learning Rate) 1

0.1 10.01 10.001 10.98 10.99 1
(Error Goal) 0
(Sum Squared Error :SSE)

44

44.1 (Training) Supervised Learning
Backpropagation (
) ( 4.2.1 4.22)

(Personal Computer : PC)

(Sum Squared Error)
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Backpropagation ~ Demuth and Beale (1993)
Neural Network Toolbox User’s Guide (1993)

(
0)
0.95
1.04
0.7
1.05
(Sum Squared
Error : SSE)
4.4.2
431 432
4.4.3
(Testing)
( 421 4.2.2) (SSE)
SSE
4.4.4 SSE 44.3

SSE
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(SSE)

4.6

46.1

46.2
MATHLAB
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Backpropagation

EXCEL
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