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B T D RO U R A B AL AR 2 28

WHE

BT Je ai M R L Dy RN & B 3R, FRATTFE AW 50 A X AL R AT T 3 T I SO AUl P AR
Aok, BB A KT EATRE k-means KL, EIREI, BP ML, B HIURFIEBLRT 2%
A WBREE R KT RS BP ML, LVQ M4k, HINEH R RGBT e 544 2 [\ 1)
YRR FZR, Ft— PRI R MEEEME. Hd, BXRERSH THME S, B E R0
o BB, HETEg T e REE K 7 2o A B2 7 1) T 25RE AL 1) 2 Ok 1 Ok
R, WEANRER E#ERAR KR, ERREHERXSKP, k-means TRGH T & & BN
B 2K, BP MAMBIRL, JZIRRFRA A HLURER 2% 1A B o R R %= . A B
B, LVQ MR AL 2 2L T BP M MLS, [ A ZURFAE WSR2 1 7 AL A 3 oy 2 45
BB MXTF 15 ANE KA, LVQ MK T 13 FRIUAL, BP MHAEMZKRIT T 6 FIAL, 1 HAH
SURFAE WSS 28 K123 T 83 2RIUAL o P A 7OAL 1 Th RIORE AL 8 K, U — A 7L % 573 — AN Oz (1) ]
B A, A RERIR AR S R E R, SRR, EMZHEERSE XL, gt —
IR NFZHE T -
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AL, NNARE 2% 1)1 5 28 FI AL, & — Fh i« g & AE B4 70 W 2% (Benias et al., 2018;
Li et al., 2021; Zhang and Qi, 2023a-b). ANAHI, FATEY T FHEAXAMZHELERSG. £ZRSR
e, B TR ER i RE HEPRAL IR, AL, &k, wE )\, TAT SR IRALE
B BB, BETHERRALSIHEE B RS0 8EE, RATMIE 7 XA D 8dE %,
Ry gt 7 R D RORABAE SE IR 2%, 50 10X 24 SIS TR MR 2% 4 D S e R 0EAT T 20 # e

TEARME T, FRATHEE T 26 i MG I /A Dh O 28 OB 38, X oL )R AT 17 28 T T 280RH ARl 1 1)
TR EMARERR DK, AITHEDNR SRS Z BN RK R, HE—B KWL HE %R
Mo BB RS0 3E, AIAEAN IR JE B E A A D AR A 56 R o ANBIFFTAR B ) AL AR 2 2R 45
B ALk, BAAAZEAE RS E S, BN,

2 MR 5 iE
2.1 H¥ERIE

FHF A 200 K I Th 288, R AT AR 1 311x651 AL I 50 % (Zhang and Qi, 2023a;
acufunc). H:H1, H 311 NIRAL, 651 DNINRL (651 AN FE 16 5 ik K ie A . 487 >k H R 72 (Zhang
and Qi, 2023b). JLH 12 RE4, 2 KEFL/\K, 1 REHEI 15 LI (acumeri)
2.2 TIRBHE R 42K

TE BB 2, DLOUAL D 808 HE 3R O IR A 3 s . 38 311 MR (OXAL), 651 MR (D)
Bye X311 ANEE S (L) HEAT BB 4 2K
2.2.1 k-means EH

W BRSO A k2K, k-means REMIHH T EN:
(1) JEFE &k ADFES OTAOHTE R S
(2) TR BRI, oK AR (AL I R B, TR kN



Q) HHE kN ERMPLAE, RISE.
4) oA E, REIQEFHITRIE. MR EIEH, BHRE RS BRSO I,

BT 311x651 SRALD R £, EHEAFM KL £k, FH SPSS B AR 311 AN IALHEAT k-means
RE, FF LK.
222 JFREHR

EIRBRNFRRG RS, S5 HI I (Zhang, 2017). £ RGFAA, JE(A1FE K H 280072 5581
%o

BT 311x651 ALK, ) SPSS BAFEXS 311 AN AT ZIRERIE, Bl (FXAL) A1 FE 55
KA /R B Euclidean FEESFT7, SRAFERISH . TUAL TSR /AL (8] Th AR 1 2 IR R R, AT
TEANTR R E A 2 ST R & .

BT 311651 AL Dy R, 168 € & K BE konay, H Matlab BAEXS 311 AU AT EIRE
I, FE & (OO EFEESSR F Buclidean B2, RTS8 <k M. EIREIRN) Matlab ARAGU1F:

X=acufunc;

Y=pdist(X);

Z=linkage(Y,'average');

T=[(1:311)' cluster(Z,'maxclust',15)]  %kmax=15

2.2.3 BP ffi£ %%

BP(Back Propagation) i £ [0 £ & — P 5L [ AL R (1) 2 2 AT Rl 2%, 2 N T4 o 28 v o3 ARER PR 28
B EH LT, BP MM 2% K2 Z e 2 oAk i AUy S TR AL, Hnth 2 e 28 o A% i mR HON 2 Y R 2
FRULPBRA MWL R BRI, WAE S IB RS, AT et RE R KX
GRS, BPIRE R S bR S IR R R 22, AR R ZE PR E (BK 3L, 2007 Zhang,
2010, 2016, 2018; Zhang and Barrion, 2006; Zhang and Zhang, 2008).

T AR 37 2R ) BP #2226 Matlab ARG 40T

SamplingData=[acufunc acuMeri]';

n=size(SamplingData,1)-1;

lastrow=SamplingData(n+1,:);

P=SamplingData(1:n,:);

m=max(lastrow);

net=newff(minmax(P),[5,5,m], {'tansig' 'tansig' 'purelin'},'trainlm','learngd','mse");
net.trainParam.epochs=1000;

net.trainParam.goal=0.001;

net=train(net,P);

recog=sim(net,P);

maxout=max(recog);

for i=1:size(P,2);

for j=1:m;

if (recog(j,i)==maxout(i)) recognized(1,i)=i; recognized(2,i)=j; break;
end

end

end

recognized



2.2.4 HHZVRHIER N 4%

E ZH ZURFE LS (Self-organizing Feature Map) X 25 5% FH i A\ A A UL AL i), AR 40 2 4L ) ) 8 oK)
2%, DL A2 KH N ()% H (Hagan et al., 1996; MathWorks, 2002; 7K %, 2007; Zhang, 2007a-b, 2010,
2016, 2018). [ ZH L2 N 2 Fll T M BB 3000 2RI FE AR TIRSE , B AX)=(12seopm) 5 FoH1, £ A"—B™,
A" N R PR BES v ~max y, M EAY xE G A {CLCo,..,Co N A" HI— K43, BB 4" =U G,
H CNC=o, i#.

TEAZMZE R, 3 A2 ol AR i 2 ) SRARRFE AR 23 (B AN [R] DX 45, bk 200 e 28 TG 38 3 ) 5t 22 2
SR RLARBIRE o 12 IR Z ANV RS ST RE i B R PR AR 51, BB STRE R A0 AT

H 2H ZURFAE LSS X 4% (1) Matlab AAS U1

P=acufunc';
net=newsom(minmax(P),[10,10]);
net.trainParam.epochs=1000;
net=init(net);

net=train(net,P);

w=net.iw{1,1}; % Network weight matrix
for i=1:size(P,2);
a=vec2ind(sim(net,P(:,1)));
outputclass(1,1)=i;
outputclass(2,i)=a;

end

outputclass

2.3 FIRBHE R 4K

EA B A 2, BLOCAL Zh 3808 3R (acufunc) F1 48 7 (acumeri) A JiR 46 208, 4 311 MR &
(A7), 651 NMEEEIR), 1| A HARE (15 KL X 311 AMFEROUL)IZHFTE 15 840
ITH BB, GBS KE T e IS &% Z XN oC R, FFiE— 2 kK3
(12 4% J& Pk .
2.3.1 BP #& 2%

BP &2 IR AT . A B A 73 K BP #1224 Matlab ARSI

SamplingData=[acufunc acuMeri]';

n=size(SamplingData,1)-1;

samples=size(SamplingData,2);

RecSamples=SamplingData(1:651,:);

lastrow=SamplingData(n+1,:);

P=SamplingData(1:n,:);

C=ind2vec(lastrow);

m=max(lastrow);

% Load the file (RecSamples.*) for samples to be recognized. The same format with sampling data file.
Q=RecSamples;

net=newff(minmax(P),[5,5,m], {'tansig' 'tansig' 'purelin'},'trainlm','learngd','mse");
net.trainParam.epochs=1000;

net.trainParam.goal=0.001;



net=train(net,P,C);

% Make classification on trained quadrates

out=sim(net,P);

maxout=max(out);

for i=1:samples;

for j=1:m;

if (out(j,i)==maxout(i)) outputclass(1,i)=i; outputclass(2,i)=j;
break;

end

end

end

outputclass

% Make recognition on the samples with unknown classification
recog=sim(net,Q);

maxout=max(recog);

for i=1:size(Q,2);

for j=1:m;

if (recog(j,i)==maxout(i)) recognized(1,i)=i; recognized(2,i)=j; break;
end

end

end

recognized

2.3.2LVQ M

PL LVQ(Learning Vector Quantization) 25 47G BB X 7328 LVQ ML IE [H 2H ZURFAE B3 190 26
—MAEREERRY . RN EAZLETT 50, LVQ M4t RE R 25 & I B ARXT 4 A In) &k
177K, LVQ MBEAEMZE. B RBARSE, BEhE&MEE. S92 0H g idms, |
BN ) K. AV E R AAMMETT, MRS R0 G BN E LI, i X s o
THEIIAUR AR 255 . LVQ Mg DL R nAR M &K, It ol m &% ad, LUB
A IZR(FK L%, 2007; Zhang etal., 2008).

LVQ MZ% ] Matlab 1R 41 F

SamplingData=[acufunc acuMeri]';
varis=size(SamplingData,1)-1;
samples=size(SamplingData,2);
lastrow=SamplingData(varis+1,:);
P=SamplingData(1:varis,:);
C=ind2vec(lastrow);

for i=min(lastrow):m;
percentages(i)=0;

for j=1:samples;

if lastrow(j)==i percentages(i)=percentages(i)+1;
end

end



percentages(i)=percentages(i)/samples;

end

percentages

% Generate a LVQ neural network (newlvq) with 200 hidden neurons. Learning rate is 0.01. Learning function is learnlv1.

net=newlvq(minmax(P),200,percentages,0.01, 'learnlv1');

% Train the network. 1000 epochs.

net.trainParam.epochs=1000;

net=train(net,P,C);

w=net.iw{1,1};

% Make classification on trained samples

% Network weight matrix

outputclass=sim(net,P)

% Make recognition on the samples with unknown classification

outputclass=vec2ind(outputclass)'

3 &R

3.1 BIRRERARN

3 T D O AL 1R XA J= R

BX >
K

TAL A D RO AL 5% & . 4, B 117 (BLS)ATE 78 (BL50) Ih AU o2 R, 2K
W2 NE B9 (ST14)FIEE 17T (KI26). B I%7C (L114) ARIE /S (KI3) Th AU LM 58 &R i,

MIRRMEE R, W& 1 sl RAER 1, WEARZ R L6

o

KL R (A) VACOAN()) K ORBL (A REL (B)  RfE (A)
M B R HXREH HREIH FTHIF
BB BBk BBk
1 HI1/R (BL51) B 7T (BL50) 0 0 0 28
2 FEIT (ST14) % /170 (KI26) 2 0 0 18
3 Fill 278 (SI19) LI (GBY) 2 0 0 63
4 JiF 557X (SP13) JE#EIT (GB29) 2 0 0 8
5 KIE7T (SP15) B3 X (SP16) 2 0 0 50
6 JKZEIX (ST10) HIR X (EX-UE3) 3 0 0 12
7 BAT/C (SI10) L/ (EX-UE4) 3 0 0 14
8 JiF 557X (SP13) FLEIX (KI09) 3 4 0 15
9 RIEIN (K124) e (RN19) 3 0 0 13
10 K2R (SI) =178 (LU2) 3 0 0 36
11 JHEIT (SI14) ®iE 7 (EX-LE1) 3 0 0 38
12 SEME 7 (EX-B1) JKFEI (ST10) 3.5 0 6 24
13 RIEIR (K124) TSN (KI25) 3.5 9 0 48
14 7&$RIT (BL36) T8 (S110) 3.5 0 7 23
15 JF# X (SP13) B 7 (KI11) 3.667 8 0 23
16 EERI (ST IEE R (GB17) 4 0 0 26
17 i 7T (BL44) BRI (K127) 4 0 0 24
18 FEJE X (ST14) HEYLIC (RN21) 4 2 0 48
19 JE#IT (BL3) FLALIC (BLS) 4 0 0 73
20 i 27T (BL4) 78 (GB1) 4 0 0 47
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53
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60
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64
65
66
67
68
69

g/ (BL20)
BT (ST3S)
7R$RIL (BL36)
SEME 7 (EX-B1)
k7T (GB26)
BRI (SIT)
A8 (GB36)
HI17% (BL51)
HMERSS (Ex-LE9)
TEAI (SI1T)
7AFRIT (BL36)
Z5FHYX (BL3S)
HI1/X (BLS1)
7AFRIT (BL36)
7R$RIL (BL36)
FRIC (SI12)
7AFRIT (BL36)
JHEIX (SI14)
HAFRIT (BL36)
EMG 7 (EX-B1)
AIT7T (BL12)
KT8 (BL12)
7T (DU12)
HH 7T (GB24)
25598 (SI7)
BegEoT (L118)
B8 (ST3)
FERIR (ST14)
7AFRIT (BL36)
KBEIT (SP15)
AFRIT (BL36)
EM 7 (EX-B1)
BB (ST35)
FRIT (SI12)
7AFRIT (BL36)
73R (BL36)
AT/ (GB31)
JAH AT (SI15)
JEHE T (HTS)
B (RN14)
PBHIT (EX-HN2)
F[A]7T (DU1S)
%1778 (BL63)
B RIT (L114)
HI17T (SI21)
AFRIC (BL36)
FRIT (SI12)
73R (BL36)
FE#T (ST3)

FREST (RN13)
fRAIT (ST32)
JFF X (SP13)
AL (BL44)
FHIX (EX-CAl)
Z[HIT (BL67)
/NI (SIB)

B Fér (EX-B3)
ZBAJX (BL39)
HRIN (HT2)
FI1/X (SP11)
TN (BL4T)
g/ (BL20)
JRAR 7T (EX-LES)
KEBIC (SI15)
REZIX (SINT)
78 (EX-LE12)
JE X (GB21)
P (ST34)
7 (K123)
HERH (SI1D)
JeH N (EX-B2)
B (LU4)
i 7< (S14)
K& 7% (SI16)
A5 (ST9)

M Z=/8 (BL4)
RYETC (K124)
£x[HX (BL35)
KT (ST22)
HMERZR (Ex-LE9)
BHIC (DUL2)
A (GB36)
SEMG 7 (EX-B1)
FHIE 7 (DULL)
A/ (Ex-UE2)
Hs2C (GB32)
FRFIR (LUT)
LATIC (BILS)
KT (LU9)
kX (BL62)
HE I (BL6S)
Fil 27T (SI19)
JERT7C (Ex-UE12)
25578 (SI7)
HI17X (BLS1)
HE 57 (Ex-HN23)
KHEIT (SP15)

FHE X (GB14)

4.417
4.667

LN L L D v

5.333
5.375
5.444
5.5
5.5
5.5
5.545
5.6
5.75
5.8

(=) Jie) S e e e e

6.214
6.333
6.5
6.75
6.813
6.882

e N N N BN |

7.122
7.273
7.391
7.667

14
12

16
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33
53
31
40
74
30
53
33
51
41
34
49
66
35
37
54
39
90
49
52
42
72
52
108
65
80
69
103
51
68
55
54
83
67
56
66
128
71
85
87
86
124
104
107
89
68
71
70
125
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HAFRI (BL36)
FRIT (SI12)
ATT7T (BL12)
KT8 (BL12)
7RFRIC (BL36)
H4RIX (EX-HNG6)
25X (ST38)
BT (LI16)
KBEIX (PCT)
HiEIT (ST4)
BegEoT (L118)
BT (BL32)
KE= (EX-UES)
7AFRIT (BL36)
ATT7T (BL12)
Ja TR (DU19)
PBHIT (EX-HN2)
JEE AT (K120)
HAFRIT (BL36)
H758T (SI21)
73R (BL36)
FRZEIT (LIN8)
KIT7T (BL12)
=T (GB6)
FKILAT (BL26)
FFNIT (SI20)
KWL (STS)
RIBIC (HT4)
I (RNG)
H3KIT (ST29)
H4UC (EX-HN6)
BT (ST31)
AT (ST20)
FRIC (SI12)
KIT7T (BL12)
73R (BL36)
B¢ (SI21)

B RIT (L114)
7R$RIC (BL36)
KT8 (BL12)
7AFRIT (BL36)
fE X (GB43)
WHEJC (BL32)
77X (BL56)
Jitifirs< (BL13)
SRR (ST30)
BT (ST31)
FIRIN (EX-HN10)
HiLIT (SP8)

ST (LR12)
JAH G (SI1S5)
LA (BL66)
JEC (BL3)
kI (GB26)
/&7 (EX-UE6)
JRFH2% (GB33)
=[AJX (LI3)
hEE s (PC3)
i (SI18)
7T (ST1L)
AL (SPT)
AR (BL38)
FL& X (ST35)
EHEsC (BLY)
HEIC (HTS)
FHEESC (DU24)
BT (RN14)
2= 7X (BL46)
FHLI (ST4)
JEBEIX (SI14)
#3578 (RN20)
HH X (BL64)
XHIT (SJ6)
/WNigdr (BL27)
SEH 7T (GB12)
I (L17)
K& (LILT)
£ 1778 (RN5)
#5T (BL31)
IR/ (DU21)
B FE 7% (EX-LE7)
7T (ST21)
FEFIX (ST14)
41717% (BL63)
FRRIT (LI1S)
WrE 7% (SI19)
JA BT (SI9)
HH 7T (GB24)
fAE IS (ST41)
B (LI16)
WX (SI2)
JEEFH S (DU3)
fEAT7 (DU2)
BIZBI (HT6)
B4 7% (KI110)
27X (ST38)
BRI (RN23)
ZAFIC (KIB)

7.692
7.75

7.833
7.857
7.907
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8.147
8.222
8.5
8.5
8.5
8.545
8.667
8.667
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103
73

84
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100
116
110
120
125
91

112
144
88

92

123
163
137
90

106
105
105
104
140
142
210
141
134
158
175
119
116
126
121
109
108
138
180
110
122
122
202
142
174
182
150
146
203
158



119
120
121
122
123
124
125
126
127
128
129
130
131
132
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134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

H4UC (EX-HN6)
KBEoT (PCT)
FHIT (SI12)
7A&ERIC (BL36)
JaTI7T (DU19)
KR (DUL6)
HiA T (ST4)
AT (ST19)
FHIT (SI12)
HAFRI (BL36)
HiE7T (ST4)
KT (K112)
AFhIT (SP4)

Ff$ 4378 (BLA41)
J\HRIX (EX-UE9)
HAFRIT (BL36)
7AFRIT (BL36)
FHIT (SI12)
BT (KI120)
H758T (SI21)
73R (BL36)
AT (SIS)
KIEIR (STS)
KRB (BL32)
AFRIT (BL36)
7AFRIT (BL36)
73R (BL36)
I (ST31)
HEIT (RN11)
HAr/L (KI16)

R &I (DU10)
KR (ST30)
AT (LI2)
KB (PCT)
HAEE (SI22)
BRI (ST31)
AT (ST4)
FRIT (SI12)
BRI (ST31)
HIALIT (SP8)
JURRIT (EX-UEY)
BRI (ST31)
BB (EX-LE11)
BT (ST31)
HBHIX (EX-HN2)
s (DU6)
FEa4F 7T (ST43)
FEHAIT (GB37)
R (GB18)

FEHI7C (BL1)
HRITIT (ST24)
SBIR (K122)
KT8 (BL12)
B (HT9)
3#[A] 7T (DU18)
E#IT (ST3)
AT (ST20)
RIFIT (LU3)
AT/ (GB31)
WFIX (LI20)
FRMEIC (KI6)
KHIX (SP3)

JA AT (SI14)
JURIR (EX-LE10)
RIEIT (HT4)
JaTIIT (DU19)
BHIC (BL43)
AR (HTS)

¥ HEIX (GB10)
JE4E5 7% (SP14)
=JEIT (GB6)
HR#E (LI19)
KILAET (BL26)
TN (EX-LE2)
KE4 (EX-UE5)
PR (EX-LES)
AR (BL36)
B¢ (BL21)
AT (ST26)
i iE7¢ (DU13)
KSR IT (KI5)

Jii 7% (ST45)
ML (RN15)
HtFH7T (BL59)
K (K112)
KM (STS)
KIRIT (PC2)
WX (BL32)
S (RNG)
RURF7C (DUL6)
FEIEAR 7 (KI120)
SR (ST30)
FRIL (SI12)
H47¢ (EX-HN6)
HX ¢ (DUT)
AU (BL49)
FA%H7C (GB38)
I (DU25)

O

10

10
10.15
10.219
10.333
10.5
10.5
10.5
10.714
10.8
10.833
11

11

11

11
11.065
11.297
11.318
11.333
11.4
11.456
11.5
11.5
11.5
11.667
11.743
11.847
11.921
12

12

12

12

12

12

12
12.331
12.333
12.348
12.359
12.5
12.5
12.577
12.667
12.765
12.833
13

13

13

13

100
78
103
110
85

79

121
122
125

128
134
127
87

106
135

96
112
139
143
144
116

115

120

146
129
136
154
118
133
157

160
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109

93

94

82

145
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130
141

142
98

124
137
150
156
119
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163
152
127
128
135
159
129
195
136
134
155
154
176
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159
135
139
156
160
172
143
217
155
157
144
145
146
154
240
185
227
161
206
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187
157
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162
160
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

JEHRIC (LI1S)
#1178 (GB25)
£ (LUS)
MiH 7 (BLS3)
PRk (SI18)
J\HRIC (EX-UE9)
I (ST31)
JA3KT (ST29)
AP (SP4)
KB (PCT)
BT (ST31)
BRI (ST31)
B/ (L114)
BT (ST31)
BRI (ST31)
K (ST18)
HiB7T (ST4)
HAr7< (K116)
MU (SP12)
HAEE (SI22)
BRI (ST31)
B/ (L114)
HiE7T (ST4)
BRI (L114)
J\ARIC (EX-UE9)
PRk T (SI18)
BRI (L114)
B/ (L114)
KA (SP21)
J\HRIC (EX-UE9)
kX (GB30)
RHAT7T (BL19)
A FHIT (BLSS)
LT (LU6)
PRk (SI18)

4R IN (EX-HNI12)

B/ (L114)

B RIT (L114)
BT (L114)
JEHRIC (LIS)
HAEE (SI22)
KABTT (SP2)
J\ARIX (EX-UE9)
B RIT (L114)
BRI (L114)
TERLX (EX-UES)
17T (DU4)
AAH7L (BG13)
B/ (L114)

pul

BRI (L19)
—fEdr (BL22)
BREEIC (ST12)
JEE Ik G (BL28)
H 5% (SI21)
478 (BL60)
B8 (BL56)
BT (LRY)
PWEEIX (ST44)
JEBAGr (BL14)
JHEHIT (EX-LEL1)
FEAR 7T (EX-B7)
&% (BLSS)
Pg%%7% (Ex-UE10)
filigr7< (BL13)
HiFfi2r (GB42)
I (ST6)
FEME (837
NI (LRS)
AR (GB4)
4378 (BL41)
BN (ST31)
SLIf 7 (DU27)
VAR T (ST29)
HIEC (S17)
FHA 7T (SI5)
BT (EX-HN2)
ANZEIR (ST19)
JEHZRIX (SP20)
WE77¢ (DU15)
F% 17778 (BL37)
FHFZ SR (GB34)
BATH /X (ST33)
fifrs8 (LU10)
FIZ T (GB43)
IR (EX-HN10)
KBZIX (PCT)
47T (ST4)
AT (LI2)
R (SI6)
FEIE 7T (LIS)
AFIIC (SP4)
NI (SI20)
JfiF X (BL53)
KR IX (GB18)
KIRIT (ST16)

B a8 (BL23)
J\HBIX (EX-UE9)
4 FHIT (BL5S)
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13.167
13.4
13.446
13.5
13.5
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13.557
13.644
13.667
13.681
13.683
13.714
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14.27
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14.738
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15.326
15.449
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15.667
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15.75
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191
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216
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217
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215
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222
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249
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B/ (L114)
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BRI (L114)
H£/C (DU20)
JRIZEIT (SI3)
HIALIT (SP8)
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JHIC (L114)
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BRI (L114)
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BE IR
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HRFEIT (STS)
PERIX (EX-UES)
Fa%y 7% (ST43)
DI (SIT)
H#E (DUS)
AAH7 (BG13)
HBIX (GB37)
HFEE (SI22)
Pk (ST18)
E[J 3 7C (DU29)
R &8 (DU10)
11X (GB25)
A FHIT (DU9)
BT (GB30)
JE#EIT (LI15)

& X (EX-HN12)

FEBE 7T (RNB)
£ 3257 (LUS)
JHAT/ (BL19)
HHIT (PCY)
w178 (DU4)
BAT/C (BL16)
KHEIC (LR1)
A (RN11)
KARIC (SP2)
FHE (L113)
JEIZIT (SI3)
7T (DU6)
7&HIT (BL6)
FFE£7C (ST40)
KA (SP21)
ZzH7T (BL40)
MIT7T (SP12)
B (KI16)
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HIALIT (SP8)
HHE (EX-LE3)
RIXI (ST25)
£ FH7T (RN1)
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FEE T (SP1)
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MFHIT (ST42)
H4:78 (DU20)
FIERIT (LUT)
SR IT (K12)
KAF7C (BL11)
EFEB (GB44)
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16.091
16.422
16.5
16.5
16.5
16.59
16.747
16.75
16.989
17

17
17.25
17.333
17.347
17.463
17.663
17.667
17.75
17.963
18

18

18
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18.01
18.095
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18.483
18.606
18.774
18.911
18.999
19
19.233
19.303
19.333
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20.853
21.219
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216
196
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185
219
232
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245
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249
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250
252
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258
259
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262
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213
165
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208
217
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169

198
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203

170
229

214

147
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227

164

224

242

239
233
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238
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248
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B/ (L114)
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BT (L114)
B/ (L114)
B RIT (L114)
BT (L114)
B/ (L114)
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BT (L114)
G (LI14)
B RIT (L114)
BT (L114)
B/ (L114)
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BT (L114)
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B RIT (L114)
BT (L114)
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B RIT (L114)
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K7 (GB20)
E:E (ST36)
JH4778 (BL18)
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K (SI)
FKILI (RN4)
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KT (KI3)
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22.091
22.121
22.355
22.398
22.622
22.672
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23.23
23.432
23.493
23.767
23.935
24.129
24.358
24.586
24.868
25.297
25.908
25.99
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26.077
26.667
26.768
26.814
27.289
27.392
27.694
27.939
28.378
28.694
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29.425
30.387
30.445
31.152
31.716
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33.695
35.964
39.094
42.344
46.382
47.006
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3.2 K5I B & B SR AL I K 4 2K

F T Ih RO AL B 20 B s i AR R SR IR, LR 2 . RIER 2, WIAES EIE IR
A HTRALIEI I T AR L R, B IS &% 2 M Nk &R, FFit— 20 K I8 AL & 4%
JEPE. FIR, Ziiha 2 MR H- A Bt , SRR 3 It R R

B, FELR BB K d, k-means BRAH TR EGHII A B 52K, BP AR,
JE VRSB ISAN [ 2H LA e 5 X 4% 11 7 o7 A 5 20 25 48 TR 2

EAREREL K, LvQ M A B X 43 K0T BP MMz, H 4 ZURFAE B I 2% 1) X
R R B2 (B 1-3). X T 15 ANE IR, LVQ MZEKIr T 13 KIXAL, BP #IZ& /45K
ST 6 KINAL, T E LU AERLE I R4 T 83 KA. 7F BP MG B R kR, %
B AL RN 1-8(F KM £ (LU), F R OEZLPC), FAMHOZLMET), FHBHKBEDD,
FAMH=ELS)), FRHENHEZSD, 2 RHBZSP), £LBRAZDLR) A 13(HEKCV)T .
16 LVQ Mz A I B X o3 K, A 7N #E RIN 28 2(F R B O AL 4 (PC)) AT 6(F- K BH 7N i 28 (ST))
.

) Training with TEATHLE =]

Performance is 0.000724607, Goal is 0.001

Train i
Walidation |]
Test

Perfarmance

1[]-4 1 | 1 | 1 | | | 1

0 02 04 06 08 1 12 14 16 138 2
Stap Training | 2 Epochs

B 1 BP £ p 2% T B A a0l 22 o ik AR
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) Training with TRATRLE =]

: Performance is 0.0263154, Goal is 0.001

1[] E T T T T T T T T T E
. Train ]
I Validation |
Test
10° ]
o 10} .
o 3
E ]
(=] L 4
5 2
o 10 ¢ 3
107 :
10_4 1 1 1 | 1 1 1 1 1

0 100 200 300 400 500 &00 70O 800 900 1000

Stop Training | 1000 Epochs

B 2 BP 4 P2 A T B a0l 22 o) ik AR

¢} Training with TRATHE _ O =]
- Performance is 0.0381565, Goal is 0
10 . T T T T T T T T
[ Train i
Validation |
Test i

Perfarmance

107

| | 1 1 1 1 1 | |
0 100 200 300 400 500 600 VOO 800 900 1000

Stop Training | 1000 Epochs

Bl 3 LVQ i 25 B I 5 2 2]
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R 2 BT T RO ARLAE (1 2K 0 B 5 1R R AR 52y SR 4 R

Tl B A 2K A B

ACA k-means 525 JEIRERIZG) BP | B4 | /XL AL | BP | LVQ

| SURR filE | #hE | %

% | fiERk Zo | L |

M| S A | 732K | £

&% | By 5

S

¥ oAl

ES

5l

k=15 k=6 k=3 k=2 Kamax Fema Kmax Kmax
=15 =6 =3 =2

BRI (L114) 13 6 1 2 |2 2 2 2 13 197 | EHEIC (L114) 4 9 4
AF¥IT (ST19) 4 2 1 1 |2 2 2 2 13 |91 | R%IX (ST19) 10 |10 |10
LT (ST31) 2 1 1 |2 2 2 2 11 |5 BHSET (ST31) 10 10 |10
H 278 (DU20) 13 4 1 2 |2 2 2 2 6 |89 |HEXIT (DU20) 14 |14 |14
HHE (EX-LE3) 1 2 1 1 |2 2 2 2 13 |74 |HHRE (EX-LE3) 15 |15 |15
FRI (SI12) 6 2 1 1 |2 2 2 2 13 |18 | FRIT (SI12) 6 9 12
HHRIT (K122) 6 2 1 1 |2 2 2 2 13 [19 | (KI22) 9 9 9
A7 (BG13) 13 6 1 2 |2 2 2 2 6 |88 |A&MI (BG13) 11 11 |11
H3f4r (BL30) 1 1 1 |2 2 2 2 6 |41 | HA¥ar (BL30) 12 |12 |12
MFH ¢ (BL53) 4 1 1 1 |2 2 2 2 6 |81 |MEFHEIC (BL53) 12 12 |12
J\ARIX (EX-UE9) 13 6 1 2 |2 2 2 2 6 |97 | J\IBJX (EX-UE9) 15 15 |15
JARIR (EX-LE10) 13 6 1 2 |2 2 2 2 5 197 | J\RJT (EX-LE10) 15 |15 |15
JRPEI (LUS) 7 2 1 1 |2 2 2 2 13 (30 | JREIT (LUS) 1 9 1
#1717 (BL2) 13 6 1 2 |2 2 2 2 13 |69 |#F717X (BL2) 12 |12 |12
REEJC (BL32) 1 1 1 1 |2 2 2 2 11 |21 | REIX (BL32) 12 12 |7
&I I (RN24) 2 2 1 1 |2 2 2 2 13 |3 A I (RN24) 13 |9 13
FDBLIX (ST1) 2 2 1 1 |2 2 2 2 13 |3 ABLIT (ST1) 10 10 |10
AR (BL36) 1 2 1 1 |2 2 2 2 13 |64 |A&$RIT (BL36) 12 |12 |12
A (ST20) 4 2 1 1 |2 2 2 2 13 |83  |A&JHIT (ST20) 10 |10 |10
A 7C (BL56) 1 2 1 1 |2 2 2 2 13 |44 | KJHIC (BLS6) 12 12 |12
A& 1LT (BLS7) 1 2 1 1 |2 2 2 2 13 |44 |7&1LJT (BL57) 12 |12 |12
M7 (SP12) 1 1 1 1 |2 2 2 2 13 {31 |#T15X (SP12) 7 14 |7
PFBASC (ST42) 2 2 1 1 |2 2 2 2 13 |3 BRI (ST42) 10 |10 |10
Ka87% (DUL) 1 11 1 |2 2 2 2 5 |44 | KRN (DUD) 14 |14 |14
AU (BL6) 12 6 1 2 |2 2 2 2 11 99 |74&JEIX (BL6) 12 |12 |12
7RI (GB18) 1 2 1 1 |2 2 2 2 6 |16 |7&RIT (GB18) 11 11|11
KT (ST18) 13 6 1 2 |2 2 2 2 11 [80  |BEEfkIT (SI18) 5 9 5
AT (ST4) 2 2 1 1 |2 2 2 2 13 |3 AT (ST4) 10 |10 |10
HHLIT (SP8) 1 1 1 |2 2 2 2 6 |21 |HIHLIX (SPB) 7 14 |7
KEIX (ST27) 11 1 |2 2 2 2 81 [ KEJT (ST27) 10 |10 |10
KABTT (SP2) 2 1 1 |2 2 2 2 93 | K#BIT (SP2) 7 14 |7
Kl (ST5) 2 2 1 1 |2 2 2 2 13 |4 Kidy< (STS) 10 |10 |10
KA (SP15) 4 11 1 |2 2 2 2 13 |71 | KHEIT (SP15) 7 14
KALIT (SP21) 2 1 1 |2 2 2 2 6 |40 | KRBT (SP21) 14
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KHES (DU14)
KA (K112)
Klwdr (BL25)
KFFIC (BL11)
KBE7T (PCT)
KT (K14)
KX (LR1)
S (DU27)

JHAT7X (BL19)
HFie (GB42)
HBHIX (EX-HN2)
KE= (EX-UES)
JREA/C (EX-LEIN)
AT (LI2)
H758T (SI21)
H4UC (EX-HN6)
ZAJT (Ex-UE2)
HR#E (S122)
RIS (LI118)
FEFEIT (ST40)
JiF 57X (SP13)
KIT17T (BL12)
KR (DUL6)
AT (GB31)
A3t 7 (GB20)
&#IX (BLSS)
845X (SP14)
B AT (KI120)
B X (SP16)
S (KI7)
i/ (BL13)
fRAIT (ST32)
FHIX (GB10)
FAR7T (BL38)
Bft4r7C (BL41)
HtFHIT (BL59)
AFdT7¢ (BL18)
3R 7T (ST29)
NPT (SP4)
Ty (SI1)
KIGIT (RN4)
KT (ST22)
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76
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99
46
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92
68
81
71

KHESR (DU14)
KR (K112)
Kigdr (BL25)
KFF/ (BL11)
KBZ7% (PCT)
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KEIC (LR1)

2> (GB42)
HBH7C (EX-HN2)
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B/ (EX-LEI)
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H 758 (SI21)
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Z AT (Ex-UE2)
A (SJ22)
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547X (SP14)
JEE AT (KI120)
B X (SP16)
S (KI7)
fifigr /< (BL13)
fRAIT (ST32)
FHIX (GB10)
FAR7T (BL38)
B3 78 (BL41)
HtPHIT (BL59)
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JAR T (ST29)
AFhIT (SP4)
KeppsC (SI)
KIGIX (RN4)
KT (ST22)
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JTLAT (BL26)
FHIX (GB37)
FEr7< (BL17)
(BL43)
(BL46)
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z
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SN

FH
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SASENE >}

5 (DU19)
JEi%IT (SI3)
BEE 7 (KT11)
£ FH7C (RN1)
252X (SI7)
TN (EX-LE2)
#3570 (RN20)
W (ST24)
BRI (GB4)
BT (GB30)
£xBHJT (BL3S)
HARX (KI16)
17X (BL4T)
HI1/X (BL51)
2 U250 (LUS)
4t RN (EX-HNI12)
411X (BL63)
#1178 (GB25)
HE X (BL64)
537X (BL1)
IR I (HT1)
[EA$ 7T (PCS)
BRI (ST41)
FE17C (SP11)
BB 6T (BL14)
ZAFIC (KIB)

JA U7X (SI9)
JHEIX (SI14)
JAAT/X (Ex-UE12)
JEAET (LI15)
JEH AT (SI15)
JAAMET (SI14)
JE X (GB21)
HHyT (DU6)
FFNIT (SI20)
JEHIC (GB29)
E B¢ (RN14)
BT (LI116)
J4 ¢ (EX-B2)
BZEI (ST6)
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