51

433

511

:(P)
0.5% : (NL)
1.0% : (N)

(RIHH)-(P)-(H)-(N1 )-(H}-(N2)-(H)
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15
15
51 5
( 1
) (3 )
1%
1%
3
layer (1) input layer (2) hidden layer  (3) output layer
2 Backpropagation
Radial Basis 4
2
00 11 hidden node 15
15
1
10
5 (5 ) 2
10 10 )
20
backpropagation 51
51 hackpropagation
Hidden node 15
- quareed error goal 0.001

Maximum number of epochs 8000



Voltage(V)

Voltage(V)

() TGS800

() T6S822
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10
5
5.2
0.05 Backpropagation
100%
Radial Basis 90%
100%
52 Backpropagation Radial Basis
2
5.2 () 10
Backpropagation

Test set (BP) : Rayong (0 0)
0012473 0011771 0011356 0.012787 0.008042 0.009197 0.009074 0.024532 0.039395 0.040967
0016127 0.015429 0.015562 0.014100 0.019580 0.019088 0.018826 0.022389 (0.024075 0.036379

Test set (BP) : Phuket (1 1)

0975157 0973250 0974134 0974605 0977844 0980141 0982865 0.990728 0.994914 0.994714
0.980983 0.981963 0.982048 0.982832 0.980336 0.977105 0.976566 0.969049 0.961280 0.969620

5.2 () 10
Radial Basis

Test set (RB) : Rayong (0 0)
-0.007955 0.000083 -0.002583 -0.011685 -0.019031 -0.016059 -0.014168 -0.009153 0.026297 0.125624
-0.007955 0.000083 -0.002588 -0.011685 -0.019031 -0.016059 -0.014168 -0.009153 0.026297 0.125624

Test set (RB) : Phuket (1 1)

0.988814 0.960234 0973295 0960734 0991164 100385/ 0991613 1018684 1.04073L 0.997386
0988814 0960234 0973295 0960734 0991164 1.00385/ 0991613 1018684 1.040731 0.997386

0.05
5.12 3

JUKI



5.2

X Test & (BP) : Rayong (00) o Test S (BP) : Phuket (1)
() Backpropagation

X Test set (RB) : Rayong (OQ O Test set (RB) : Fhuket (1 ])
() Radial Basis



1 JUKI : (J)
2 D (H)
3, R)
4, :(P)
B 5.0% : (N)
(NHH) 15
5.3
Juki
h11
5
10
( 0 )
11 Juki

Backpropagation Radial Basis
0.05

Backpropagation
100%
80%
40
0.5 Backpropagation
100%
0.05

0.5
40% 100%

60

( 5 )

00
01

5.3

Juki

Radial Basis

%
Juki
5%



Voltage(V)

Voltage(V)

() TGS800

() TGS822
1

S

d

5.0%

JUKI

61



54
Backpropagation Radial Basis

53 () Juki
10 Backpropagation

Test set (BP) : Juki (0 1)

0.004610 0.004593 0.003660 0.003200 0.002506 0.001752 0.001800 0.001516 0.000944 0.000834
0.995335 0.995170 0.991787 0.979013 0.962137 0.919870 0.951303 0.918267 0.629399 0.629480
Test set (BP) : Rayong (0 0)

0.000210 0.000251 0.000195 0.000150 0.000167 0.000159 0.000143 0.000108 0.000122 0.000099
0.003289 0.037962 0.030206 0.006071 0.011399 0.008755 0.006243 0.003229 0.004406 0.003122
Test set (BP) : Phuket (1 1)

0989911 0.989467 0.990077 0.989760 0.989191 0.989356 0.988857 0.988945 0.988846 0.988661
0.999997 0.999997 0.999997 0.999997 0.999997 0.999997 0.999997 0.999997 0.999997 0.999997

0.05

53 () Juki
10 Radial Basis

Test set (RB) : Juki (0 1)

-0.002357 -0.004037 -0.009158 -0.007512 -0.007933 -0.009480 -0.012067 -0.009342 -0.009344 -0.009648
0.622613 0.624608 0.685620 0.302247 0.509653 0.280476 0.182889 0.236977 0.196105 0.211173

Test set (RB) : Rayong (0 0)

-0.000797 -0.002504 -0.002715 -0.002974 -0.004912 -0.002959 -0.003631 -0.003170 -0.003416 -0.001280
-0.263862 -0.082849 -0.170450 -0.165995 -0.319958 -0.243597 -0.407418 -0.372952 -0.391681 -0.293674

Test set (RB) : Phuket (11)

1.000436 0.997653 0.996786 0.996881 0.994812 0.994413 0.992963 0.990915 0.994180 0.989673
1.100477 0.946965 0.878511 0.841025 0.551066 0.630206 0.304079 0.361074 0.444256 0.457453

[—— I.---
0.05

Backpropagation ~ Radial Basis
Backpropagation
Radial Basis
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A Testset (BP) :Juki (0 1) X Testset (BP): Rayong (00) 0 Testset (BP) : Phuket (1 1)
() Backpropagation

A Testset (RB) : Juki (01) X Testset (RB) ;Rayong (00) o Test set (RB) : Phuket (L 1)

() Radial Basis
54
Juki



Backpropagation ~ Radial Basis

51.3 ,
3 3
Juki
5 1 15
75
55
3
L 10 (Rise time)
2. (Peak)
3 1 150 (Fall time)
3
( 5.6:5.8) ,
1 30 ( 1-2)
45 ( 35)
External
2 5
10

Internal

64



Voltage(V)

Voltage(V)

Voltage(V)

5.5

TGS800 Response to JUKI 100%viv
R_ Ik

CHI CH2 CH3 CH4

() JUKI

TGS800

CH5



5.6

Average value at 10 second of sensor response
to Juki latex

TGS800 7GS813  AV:0.82628  TGS824

AV:0.22457 AV:0.24087 SD:0.19937 AV:0.24369
$D:0.05969 SD:0.09634 :0.10957

Sensor Type

() Juki

()

Average value at 10 second of sensor response
to Phuket latex 165824

AV:4.82052
SD: 1.55205

JSSZ, BI
S35 WM

TGS800
Av:1.61144  TGS813
:0.41099 AV:1.20701
0.13837

Sensor Type

10 (Rise time)



5.1

s = =

OI.—‘I\J

Peak average of sensor response to JUKI latex

TGS824
TGS822  AV:1.75314
AV:1.35568 SD:0.35061
13929

:0.07955

Sensor Type

() Juki

Peak average of sensor response to Rayong latex

TGS822  AV:2.62809

AV:2.07184 0 .27296
TGS800 0 14099
AV:1.11926 TGS813
:0.09216 AV 0.54543
:0.06304
Sensor Type

()

Peak average of sensor response to Phuket latex

TGS824
AV:5.04598
0.61776
:0.35077
TGS800
AV:2.08831
:0.17298 J§35813
| U 4352
Sensor Type

67



5.8

0 0.14

g, 02
100

P 0.08

0.06
"¢ 0.04

ju 0@
A QW

Average value at 150 second of sensor response

to Juki latex
TGS822
AV:0.07737
$D:0.0083
TGS813
AV:0.0023

3D:2.61961E-1 3

Sensor Type

() Juk

Average value at 150th second of sensor response
to Rayong latex

TGS813
AV:0.00597
5D:0.00249

Sensor Type

Average value at 150th second of sensor response
to Phuket latex
7GS822
AV:0.15219
$D:0.02154

TGS800
AV:0.10737
5D:0.01409

TGS824
AV:0.07011
SD:0.01169

TGS813
AV:0.00532
5D:0.00309

Sensor Type

150 (Fall time)

68



5.4
5.4
0
Juki
Backpropagation 98.89 90 95.56
External
Radial Basis 72.2 24.4 67.78
Backpropagation 98 88 100
Internal
Radial Basis 62 44 70
54
1 Internal
2. Backpropagation
Radial Basis
3. External
4, Internal
Juki
5.

5.2

69

94.81
54.81

95.33

58.67

External
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T
O *1+ * ¥ 2+... + «IF.= 6,
2% tak2+es +«A =h2
(5.1)
a X * n2X2+ Lt anﬂxu_ bm
fIX fi
: (Coefficient matrix)
X V
X= : B= \
. b
(5.1)
AX=B (5.2)
4 A (Square matrix)
(5.3)

X=(ATA )'a B (5.3)



43.6

n

436

5%

alO ~\-a11XI + 12X 2+ a 15 3: bl
aZO +a21X1 +a 22X2+ aZSXS_bZ
a30 + 31 Xl + a SZX 2 + a 33X 3_ b3

a +a * +a X +a X —b
40 41 1 42 2 43 3 4

X, . (%DRC)

X (%NH3)

X3: . (%H2)

b(: i)
A

«



12

0.076577  0.0011777  -0.025638  0.00054348
0.10687  -0.0031081  0.0058874  -0.0014347
0.052914  0.0026436  -0.033755  0.0012198
14650 0.0076240 -0.35985 0.0035193

A
55( )
20%
93.6
A
1 A 1 (A))
55( )
5.5( )
2 3 A 1(A)
69.6 72.8
A2 AR 2 3
83.2



5.5( )

%DRC
% 3
% h 20

%DRC
%nh3

%h20

%DRC
%NH3

%h20

%DRC
%nh3
%hd

%DRC
%nh3
%h

1
DRC:6.92%
NH35%
H20:50%
0.983893
22.081147
4919470
45.624002
0.944358
22.384474
4721778
41212839
1.029964
19751081
5.149870
55.052504
1.036699
19.104304
5.183557
57.094198
1.032086
18.601281
5.160502
57.746344

2
DRC:5.38%
NH3:5%
H20:60%
0.920705
19.804270
4603536
44557052
0.998681
17.094207
4993462
57.837539
1.008758
16.077688
5.043866
60.997858
1.023757
15.110262
5.118872
64.519167
1.023674
14510958
5.118466
65.810039

3
DRC:3.85%
NH3:5%
H20:70%
0.943765
14.118188
4718889
59.068499
1.001890
11.903633
5.009545
69.389105
1.016994
11.035508
5.085079
12.705186
1.029912
10.244725
5.149677
15.645912
1.008452
10.345219
5.042375
13.389609

20%

4
DRC:2.31%
NH3:5%
H20:80°/o
0.960547
9.314266
4.802821
71.070942
0.984430
1.941439
4.922256
76.314755
1.006832
6.870079
5.034279
80.764474
1.009583
6.368146
5.048042
§2.113580
1.013886
5.951256
5.069567
83.425853

13

5
DRC.0.77%
NH3:5%
H20:90%
0.976250
4.645047
4.881304
82.678063
1.003936
2.172140
5.019754
90.666502
1.015705
1.342895
5.078617
93.581654
1.014582
0.889546
5.073010
94.457570
1.015923
0.566307
5079721
95.285543



55( )

%DRC
%nh3
% h 20

%DRC
%NH3

% h 20

%DRC
%nh3

%h20

%DRC
%nh3

%h20

%DRC
%nh3

%h 20

1
DRC:6.92%
NH3:5%
H20:50%
0.992104
31.167035
4.960420
26.711907
1.142268
26.425118
5.711335
51.256564
1.159636
24.355881
5.798201
57.391310
1.148947
23.422563
5.744763
58.399034
1.130495
22.022115
5.652510
59.681029

2
DRC:5.38%
NH3:5%
H20:60%
0.997726
23.522813
4.988595
43.814315
1.100125
20.973430
5.500646
59.067420
1.096972
20.038007
5.484890
60.795275
1.299563
14.260422
6.497944
92.561196
1.263689
13.702453
6.318564
90.362288

3
DRC:3.85%
NH3:5%
H20:70%
1.253904
14.918682
6.269610
86.795252
1.326040
12.037220
6.630335
99.892640
1.315240
11.034586
6.576342
101.039574
1.280727
10.727242
6.403766
98.426934
1.239430
10.337936
6.197272

95.347410
20%

4
DRC:2.31%
NH3:5%
H20:80%
1.154531
9.961775
5772735
88.095457
1.168935
8.731411
5.844770
92.130242
1.186349
7.615960
5.931853
96.201747
1.162671
7.430048
5.813460
94.355434
1.153790
8.034661
5.769089
92.202298

5
DRC:0.77%
NH3:5%
H20:90%
1.163880
4.729255
5.819540
100.320653
1.207739
2.998598
6.038843
108.237290
1.157096
4.282246
5.785630
100.645037
1.206987
2.315786
6.035094
109.645746
1.215169
1.793609
6.076012
111.554570

74



5.5( )

%DRC
%nh3
O%HD

9%DRC
Y%nh3
%hd)

%DRC
%nh3
%hd)

%DRC
Y%nh3
%hd)

%DRC
Y%nh3
%hd

1
DRC.6.92%
NH35%
HXO:50%
0.855090
10.508846
4.275465
58.465934
0.902597
9.458181
4513029
65.256650
0.991412
7.026410
4.957168
78.963915
1.017120
6.026776
5085734
83.572455
1.025598
5.377828

5.128139
85.784211

2
DRC:5.38%
NH35%
HY 60%
1130519
5947451
5.652729
94.516952
1143036
4229219
5.740333
99.904497
1027936
6.177183
5.139804
84.274071
1033762
5.792194
5.168%41
85.661858
1020894
5701287

5.104600
84.636419

3
DRC:3.85%
NH35%
HXO:70%
0.921278
8.199992
4.606442
69.757481
0.981089
6.158867
4.905536
79.862565

1003843
5.357858

5.019321
83.759955

1011130
4938215

5.005/67
85.361652

1020561
4533101

5103027
87.137344

20%

4
DRC:2.31%
NH35%
HX0:80%
1.107139
3.151590
5535828
98.353134
1.163417
1.103168
5817247
108.138352
1.016254
3.985677
5081379
87.911827
1.024816
3.493981
5.124198
89.790754
1.032902
3.118415
5.164637
91372792

75
Al

5
DRC0.77%
NH35%
HY :90%
0.964323
3.569635
4821687
83878323
0.9931%
2.143367
4.966066
89.711766
0.999459
1609788
4997388
91463011
0.991070
1507620
4,955441
90.887463
1114267
-1.394841
D.ST14TT
108.880473



5.3

backpropagation
radial basis

70%

20%

76
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