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Abstract

We developed a diagnostic algorithm to find out whether an Air-Operated Valve
system is healthy or not and, if it is not, to identify what kind of symptoms the
system has. The algorithm is composed of a Neural Net part and a Non—neural Net
(Simple Pattern Matching) part. The algorithm takes a series of numerical vectors as
inputs, which were converted from the arrow patterns of symptoms, which we had
already developed before. We pick a common part of the results of two algorithms as
a final decision and we confirmed that the algorithm worked well.
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y=AWx+ b 1)
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s} o] Hth o714 @ = coefficient matrix®] (ij) &, ¥ 99, b= biase]th

o] 71 A coefficient 32 2] AdHF2 U] supervised training, unsupervised training %+
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net =

Neural Network object:

B architecture:
numlInputs: 1
numLayers: 1
biasConnect: [1]
inputConnect: [1]
layerConnect: [0]
outputConnect: [1]
targetConnect: [1]
numOQutputs: 1 (read-only)
numTargets: 1 (read-only)
numlInputDelays: 0 (read-only)
numLayerDelays: 0 (read-only)

B subobject structures:
inputs: {1x1 cell} of inputs
layers: {1x1 cell} of layers
outputs: {1x1 cell} containing
1 output
targets: {1x1 cell} containing
1 target
biases: {1x1 cell} containing 1 bias
inputWeights: {1x1 cell} containing 1
input weight
layerWeights: {1x1 cell} containing
no layer weights

B functions:
adaptFcn: "adaptwb’
mitFen: 'initlay’
performFcn: 'mae’
trainFen: 'trainwb’

B parameters:
adaptParam: .passes
initParam: (none)
performParam: (none)
trainParam: .epochs, .goal, .max_fail,
.show, .time

B weight and bias values:
IW: {1x1 cell} containing 1 input
welght matrix
LW: {1x1 cell} containing no layer
weight matrices
b: {1x1 cell} containing 1 bias vector

Ml other:
userdata: (user stuff)
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ME AFESE sk dlolElef dlFE A U ZS & F AT 1 FolA AR AT
A o2 A w9 dA (99%, 97% S)sh= AL AT ol A= A 5
dol wi§- fFAFEE Bo R T 25 AS fFEsv|E st AR Jeiwon, oyl A4S
Adts Fdstel At Aol vy & Aow AZEG

File Edit Mew Window Help

1 |
D@(iaa(vleiEs]e ]|
b b b: b; bi; 'b; b;

b; b; b; b;

]
out_score =

Columns 1 through 7

83.6957 57.4713 84.9308 48 .3766 92.5325 100.8888 72.006608
Columns 8 through 14

84,2593 52.1685 81.3433 85.1852 ¥1.7532 7B.5882 70.008808
Columns 15 through 18

74 0566 69.3396 81.1538 6154

Degree of matching with Symptom Ho. 3-2
ans =
Degree of matching with Symptom Ho.

Matched Pattern({s) from Both Approach is Mo. 4% : A ¥ % =& with Hatching Percentage 108 %.
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72? A% o Non*(ljéural lje(;t A3} Neural Net PET
HE (Y= W& 2 3}
1| Asn 28 27 1(100) 1 1
o}_3L0} 3
21| §R Y B 2-1(100), 3-1(91) 2-1 2-1
2 oF—si o} 3
29 Eg—; i i 2-2(100), 3-2(92) 29 29
)= N
o}_3L0} 3
31 | AF-e wa7] 3-1(100) 3-1 31
Aol ot Wl
4 | A9H w4 3-2(93), 4(100) 4 A
5 | A9 g 5(100) 5 5
EEEDE 3-2000), 6-10100), 793, & 61
’ REERY 8(92), 12-1(93)
o3 Ao 3-1(90), 6-2(100),
R 12°2(93) 62 62
7| v=w 97x 12 6-1(94), 7(98) 7 7
S 6-1(97), 8(100),
9 |B A 3 9(100) 9 9
4| TE7 22H ~ ~ ~
01| 2870 0 10-1(100) 10-1 10-1
O e =23
02| 287 0 10-2(100) 10-2 10-2
1-1] 9% %3 2 11-1(100) 111 111
11
11-2| 3% %3 24 11-2(100) 112 112
A= 974
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