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SCHFE OHLAY F 92 AR SR AR 3] — T 0 2 R AT fE 2 ARG P 2 30 4
[0} {2 73 28 0308 5 P 6 4 S e

RABLS Z R IR

'T=‘{fﬂ,J",T.[cr:._}':].-~-'.[cr,.y,]}:E(ﬂ'ﬁt}"j‘ (13)
ERP, aeQ=R": QFAMALME, WAZEMDEE N Hadin P H
PERFEE: y eV ={-L1}Li=12.---.0

FER" LR s g (x), BUER S B

S(x) = sign(g(x)) (14)
F AR R — MR x HIRERERY v (E RG34 250 1

13



5.2.6 BT 43 R RE S AR T A

BT PRI R, PR N B AkaE, R R
HEATHERE ARG .

RN M e N %8 300G, GBI 4004055, B o 3E
THRPSEE TG, ARTE— 8T, UL R 7 100k LU AT g
iR — e EEm T s, 3 A% seinl F R S L i
AL R, RETAESE RNGE, BT BN 5 <10 P HER R 4R
50 RERE B, BEHTE RS TSR R . #iTs50
A B e A S 1 A R R i PR A, AT e AR Ry S R R .

EYEAE S bR i R B A LT T ok T 4 MR 1 S P

n,
F, N (15)

e oo, RPAESIER S BRIRA, N ORTH AL .

BT E LB PR B A0 i AR AU, B A B0 R fe 32 AR iR A P A 4 o1
FBOMER, FBTREEFEEAE R AR RS, RS EEIT .

B et S 50T Mprecisionfllrecall:

precision, = TP+ FP (16)
S = e (17)
TP+ FN
HEEAEE (accuracy) U784 28 8800 8- i S Al )T I A LI
T T i b (18)
VT IP+IN+ FP+EN
AR TR F a8
P 2. j::uv&n.'::'..1.~1'cmJr - recall, (19)
precision, +recall,
FEFAER TR R, A SCRSE, fRIRARITPE R
1 2
T [_ YA, ) (20)
n

EXdp, TPEFRIZRIER: FPAARMIAAZE, FNMCEMI s
b

LoRBEEMSNEENNEARN, F oSl EIR AL, k2 H0.
5.2.7 Sr B HERE IR

PSR 71 4R 1 HEAT 510 P28 SLALE J5 13 B T4 R = LF 3R
!/ 7 O SRR th R R E R

Rt GGk 8 SGoF 3t sG—H TS SGRrFR S %
DT 11.8% 28.3% 54,00 56.8%
KNN 34.3% 34.5% 97.3% 97.3%
NB 32.7% 33.7% 91.2% 93 0%
1L.DA J0.90%5 30.9%, 02 .0%% 08.3%




SV I 34.3% 33.9% 96. 7% 98.2%

M EFPATLIEH, LDA £ 56 Tt 28B4 LN sk R w1~ %5
HEREE A M, O 98%, LI SVM 55 KNN MBI AEEE, KNN 7F SC — Pl S
M FiEE T o7, %00 MEREE, HPE DT 4b, B9 REENIE ST SC — I
S, SRR E T okl k. REESE S6 M BT S REE
G+ KNN. NB. LDA ftERE#FMREIRAMEFR, BE T MEMRATRAERE, N
o P EOA B0 o B A A4 R, BB SN,

FrbAERa G, i 56 ZHr Pl S8 EE i EEEMER LDA 7181
SRR RE R, 9 98, 3%, FAREENTEM LDA 7238 3 b 25 F i 7= Mk 47 % 51 -

5. 2. 8 LDA #rRaR a1 RRIT4

{EMETE 47 3R, AT oy FE A PERE AT P, AT IR A B AT B 2
HEEOEA. BLE 14.

E 14 @)= LDA ﬁﬁﬂ]ﬂ:‘ﬂiﬁiﬁﬁ

BB 14 TATTLAG S, LDA fURIRHA 5 THOFHRER, LN
SGMTB=, ABEBAE - AMEHEANSRTE=3. BEE. 81K,
MEHABAEBNAESRYE: S=0FFRLETRAS, DEHATHRL
#.

MR REIMEURE (TPR), ERME (FPR), FAEmMERWDTF
FP R

# 5 &SBEITER

[ 1 2 3 + 3 6 7 8 g 10 11
TP 67 59 64 88 o 87 48 36 31 64 55
FP 1 ] 0 0 0 0 3 2 4 2 0
FN 0 ] 3 ] 0 0 2 3 ] 0 ]

F4rsg| 099 100 098 100 100 100 095 096 094 098 100

MR AP HL A F G ST RARUT 5, SR F e 1849 0. 98,
T EH 250 Ml 2 2SR B AR IR A .
e fE B, A 2R o R I 2.
£ 0 PEZHH RS E

NGO 3 14 38 48 58 71 79 B
Op [ 1 4 T 101 [ 9 11

15



NO Fise) 110 134 152 227 331 618
OF 3 4 9 2 5 i 3

5.3 [E)EE = AOHREYIE 31 SRR

foa) B = 7 AT VAL (R A 25 0 A0 T AT B b P ST A B S P b
EE 3 Eeg
5.3.1 ZAb 1 SR AE(E B EL

2 WP ) AT B JE G BB IS GOP T IS 00 SR A B M R FSG— B T
MRS i TR RS EE, TRBMNCERASG—HTPHSFEM M TPHE
WO RS AR R P LA SR i T R, MG TER B oty (PCA) SHTHFIE
(I HERT . (AR AL F0 R R G e AR T 5k Bl E Ry, Gk
T sl ar.
5.3.2 BN S o B IHERE

B 24 B 6 75 0T 41 A SR A b o SRR 0% i B E SR A F A S 8, TR
{1175 6 F LU F = F Bk B B -

1. GEEL 0k SUE

2. PRRIE AR EE

3. GRETP A SRS EIE S Aot B SR

H5 I AL AD A0 Ak e S AT S 4 FS R 4 L BBl AT IR RS E A 42 31
RO ESERE, LFR:

£ 10 Ao ABUTEHER TS 25 A0 1 Pt i

3% | Eafsc  ELMNSG  PIAEG PELASG BERLINSG BRIMNSG
% —pr i BT TR R — i it —Fr i
DT 81.6% 78.4% 69.0% 70.6% 82.% 73.9%
KNN | 869% #5.3% 90.6% 90.6% 94 3% 92.2%
NB 83.3% £5.3% 87.8% 92.2% 9100 87.8%
LDA 97.6%s 97.6% 89, 4% 92.2% 98.4% 97.1%
SVM | 91.0% 92.2% 91.0% 93.5% 91.3% 94.7%

M EFaTa, imiLaob i MIES T 8G —Er B PG LDA 42 BaE
RS, A 97.6%: PLIGENESE SG Ak THEE SVM 43
EEERERS. S9R 1% 93.5%: TAROREI e IESTT sG —
BT R BTG AR A B T 98.4%5 97.1%, GEMAMERERE, £
AT AM R IAT VIR S () LDA a8 B0 e e sn A e . BT LLER
{1 EH it SG Bt P Ab B 150000 P40 Shih & BEfE L LDA 4 itiT 2y
Hit et B,

5.3.3 BRI ET i a T

FEAE F A 2 g8 T AN Y, FRIMTARE A STt iR 38

£ 11 FES& SRR

ap 1 2 3 .4 5 & T § & 1011 12 13 14 15 16 17

LA I 14 14 14 14 15 15 15 15 14 14 14 15 15 14 15 14 14
pETAMEER |14 14 14 14 15 15 15 15 14 14 14 15 15 14 15 14 14

B ERATE, F— P UL A A S S P LS AR A —
A5 WEREEAREE, "R IT IR

1



5.3.4 2 FLDAJF JE 8 AT HE AE VR 4755 22501

(R A 08 R, WA R RO EREAT IR0, IR T R 2 o
RERAEAR.
2t
i

=R o ; i I-I:I F‘ﬁ 5‘ ';ll :Il] :Iﬂ I.ﬂ- 45
@ 15 PRE= DA P b3 R HUEDE 1 38R [ 16 LDA Sr3teR s RERRE R (T R E

B 15 BVRA BRI LA, LDA fRIRIR A 6 iy BIRIER, B
—Hri AR G T R N, BN, B RS-, A EIR A,
FRK, BHEERESHTF GAEHFEERNIET R308RIk,

B 150 43 2588 TN H R B o] A, A§SG—Br P b B f5 i b 2 b iR B
15 15 i s B 0 A0 M TN 5 2 (R b I At il s S PE LMY iy eho o
i A MR LG T 7 M 58 190 280 0 T 5 B A iy o, 45 SRR LDA S
FEMAT I MU R H AR .

R E MG BN EURE (TPR). FERIE (FPR), FA¥MERNTF
FRT R

= 12 P ZHEIFER

e 1 2 3 4 5 6 7 8 -9 10 14 17 13 14 15
TP 14 13 12 14 15 15 15 15 14 13 14 15 15 13 14
FP | 3 O 0 0 0 0 0 0 0 I 0 0 0 0
FN 0 | z 1] L] [}] 0 [} 0 1 1] ] ] 1 1
F4%|o97 087 092 1 1 1 11 1 09 097 1 1 09 097

@R AR F S BORAT R FCE R, SR F &1 0R0.97,
EE 26 Ml o e R R IR

WG HATR S TN, 45 B2 H L R R 3
# 13 FEZAEHTIRESE

NO 4 15 22 30 34 45 74 114 7o 208

op 17 11 1 2 16 3 4 10 9 14

5.4 [EIELMAYREE T 5K
e R 2 SR AT T L 41 e A4 L A T B 2 B I 4 S el S T R ) S
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iy 4 1)

EH ) — 0 ) AR ) A HE B2, LR e 2 2S5 A0 e b T R
&,
5.4.1 BT ULELAH 638 04 op 25 F 248 5 S R AL

TRENHHERLT &
= 1 HRERETARAERE
Pt SG—FrTite L s
DT 1008 100%
KNN 58.4% 100%
NB 100% 58.4%
LDA 100% 100%
SVM 100% 100%

B b aT A 2R X 2 B 4 250 BRENNGE, B fil o 2838 0 RUORAA F] T 100%,
PN T 0 e = 2 () D R0 T DR R P A BB R, ) RN 2588047 4
F¢, DA AT TR LA 3 SV 7 8 8 R 2% 25 L 3o 0 O A 5 T 0 R B AT B
{5 P B2

TN
28 o |

-] = &% ® & @ & &e ¥

1ls— 55505 iad S

o 5 L1 18 0 = bt ]

B 17 SvM 855 A0/~ i I HELR SR B RE M 16 SVM S R IB N R

1 b B AT, TR R R R L e SR R R T, B BOSCE AR A T T
WE TR, EAEMRE, RESVMAI TN SR 1008, RN RCE
FlEE

0 P S5 R T A5 B T e
F 15 APPSR ETEMER
NO 94 109 140 278 308 330 347
Class A A A C C C B
5.4.2 PEHLEE R BRY
T 0 e i R L 2
16 Hho 2R~ tha R B
Sy e sG—ir e sGZEr Pl S
DT 6l.1% 56.4%
KNN 63.4% 58.0%
NB 54.8% 58,3%
LDA 75.5% 65.0%
SVM 49.0% 49.0%




B LR AL, R8I — R 8 S R 68 SIS £ LDA 7 25 a5 HE 4T TR AY
dei R, B{RfRE.

e : : . = . . — . I.
- I T B ] O O 5 b i T
IEN  ERE. ] - Tl
.--H ! | - | b . | |
LI L L
| ! ! | ! -
‘ v ¥
1 0 - w .
[ 1

B 17 DA SRR BAIMR RIS B 20 LDA 538 B IR (7 M R
B LR, B RBREFIEAAARREIHERRY, SENRRERS.
PN I 5 2 P SRR AL A il B, R BRI AL S B P 2GR R e Rl 2 T
He
R RER, AL ST A S T, Sot TR E
PR A R, SRR
17 BERBREKIHE

A B c e 7538
1 0 5 4 11 30
2 4 ) 14 12 38
3 30 5 16 37 88
4 24 ] 26 65
5 12 4 ) 25
i 0 B 0 2 10
7 0 7 0 2
] 0 3 i &
9 0 7 i 3 10
10 a 4] 0 4 10
11 0 5 0 4
12 0 5 0 4
13 0 4 0 6 10
14 0 4 0 4 8
15 0 & 0 3 11
16 0 7 0 1 ]
Az 17 12 14 7 50
Bt 97 102 57 143 3949

BHEREENMATUGFEHRA RS FASEFER ™ L%, ™3
IREARES R8N, M-t 14, 16 ARG ¢4, MHRBENHERIETS
2 EE Y 2 B i3 e A S Y
5.4.3 BeFrh 24 (28 51 I 7= % H LA

1%



A =pchEE (A, B. C) g RETHCERI SRS T %,
£ 15 BRI R

SG—Fr Ei SG = FH
i A B C A B C
DT 62.5% 68.5% 0. 7% 53.8% 52.2% 95.3%
LDA 76.2% 88,004 10005 T2.5% 80,000 100%%
NE 68.8% 73.3% o5, 3% 61.3% 77.8% 05,3%
SVM 75.0% T4.4% 1000 72.5% 57.8% 100%
NN 65.0% £0.0% 90, 7% 72.5% §0.0% 05,3%

M bR ET BRI T AR AT E 5] B a0 R R R, MERR R A
#F. K, SESG—r PR BN IESEBSHLDAB T HE R, 55
MRS, S 0E0RiEE T76.2%., 88.9%. 100%H09% M fEm .,

10 &R %R ENN F AR

e 1 p 3 4 5 6 7 8
A 0.57 0.75 0.73 0.85 0.83 = = -
B 1 0.89 0.57 0.92 .89 1 1 1
C 1 1 1 i - - -

7= 9 10 11 12 13 14 15 16
A = = g = = = s =
B 0.83 0.92 1 1 0.66 0.5 1 0.83
- - - - - . s .

T PR R HER W &

2 AL F b 255 2 5 7= WS R SRR AR ALk AT R 2 R in
¥ 20 PEEHHOENSTRE

MO o4 108 140 278 308 330 347
Class A A A C C C B
oF ] 3 3 1 5 4 B

73, ERGIR

HFERRRrd, BICS#SERE (TPR), TR (FPR), F &
SO HERLBEAT T8, HFHMEREMERE AR TEEL R, HUAEXRT
fed sl % ik

+. REEN

e

1. fEEE=P, RIHGIELHGENIE 5P asnldEitiT & e, ™
Ml T W TR e il R AT BT G

2. {ERENT, FAIZGE T LSS MM SRS, @ TEF P
FEH 7 Ha o T B R,

3. EEHBES. ETEEFRA T E BT BRHREHER S

20



P S R G TR, S TP R 2 0 e A R R
tE.

ke

1. fEXTPRERI , o7 LU R SR MR e IE, miResA. Kk
A A S R T T .

J\. 1EEIHE

ASCER ST A T LRSS AP 2 R 2R S O RIEE R, R R A R A 28 5
=l SR aREE E25EN.

v BECHK

[1] {24240 2T NIR J6i8 4 (o H A6 Hb 55 0 B g 45 M R B ST (D). B
FiE 2017

[2] B[ . 3 o BE A R b 32 4 X A A MR B e B R IE BT R [D). A
R R 52010

[3] BB4, AL o8, /5 RL M BEDE A Bk & K 2R F i (5 BRI a4 48 R
i Ao — R B AR (0] L S R AL .

(4] vede, HLGE, HE, XMpeE, SR, SRER nabniBTEE
Hngh Je ShF0 S E R D). s iR 2014, (6): 46-51.

+. M
#F  BEpaIREE
SG 4HEER T SEEEH %
#£Hl— |EpZ |%5= | EFE | £5FH | EslR
61 1 g 64 3 6
67 2 10 136 5 12
69 4 13 201 11 14
78 7 15 16 17
94 & 20 18 30
120 19 24 22 31
130 21 26 25 48
183 23 27 33 53
184 32 28 34 50
200 35 29 38 77
220 39 36 A7 79
258 40 37 62 86
279 a1 42 63 93
297 45 43 65 95
308 46 A4 66 100
318 51 49 6B 103

21



345 55 50 74 106
384 56 52 Bl 109
390 57 54 B2 113
297 G0 58 BS 124
400 71 70 B7 128
412 73 72 80 131
73 B4 28 132

76 28 104 138

80 86 116 145

B3 97 116 154

59 88 126 167

a1 101 127 168

92 105 129 170

102 107 134 173

111 108 137 174

114 110 140 175

121 112 143 179

122 115 144 180

132 117 152 187

135 119 155 190

139 125 164 192

142 141 165 185

146 147 171 208

148 149 176 210

151 150 181 216

156 153 188 217

157 158 196 236

154 163 197 2349

160 172 198 242

161 178 189 247

162 182 203 251

166 185 206 254

169 186 213 256

177 207 218 261

189 211 221 262

191 212 222 274

123 214 225 276

194 215 232 278

202 219 237 287

204 226 238 280

205 228 240 202

208 241 249 295

223 243 253 304

n




224 245 257 306
227 248 258 an
228 250 260 312
230 252 270 314
231 263 271 315
233 264 272 316
234 268 275 321
235 273 281 327
244 277 282 329
246 283 288 332
255 284 291 339
265 301 293 340
266 302 286 343
267 317 288 344
268 319 300 348
280 322 303 352
285 328 305 353
286 349 308 356
289 350 313 358
294 356 323 360
299 358 324 365
307 363 325 374
310 368 331 393
320 370 334 395
326 378 336 399
330 379 347 405
333 381 354 408
335 383 361 414
337 387 362 420
338 385 366 424
i 394 a7
242 396 373
346 401 375
351 402 376
357 404 an
364 406 380
367 411 382
369 415 385
3v2 422 3B6
302 423 388
398 38
403 407
416 408

3




417 410
421 413
425 418
123 419
ER— |%P— | HKF= | XPIm | XKFH | RFX
308 193 356 136 272 95
£ 22 AEZRSID E
Hin X 1 2 3 4 3
1 (0L.0000 0.0083 0.0043 0.0063 0.0075
2 0.0083 0.0000 0.0038 0.002% 0.0070
3 0.0043 0.0038 0.0004) 0.0024 0.0086
4 0.0063 0.0028 0.0024 0.0000 0.0054
5 0.0075 0.0070 0.0086 0.0054 0.0000
5] 0.0041 0.0034 0.0004 0.0020 00072
7 o022 0.0016 0.0048 0.0028 0.0080
8 0.0115 0.0067 0.0077 0.0025 0.0064
9 0.0095 (.0034 0.0030 0.0012 0.0066
10 00148 0.0100 0.0075 0.0036 0.0100
11 0.0152 0.0100 0.0046 0.0056 0.0142
i[5 6 T B 9 10
1 0.0041 00122 0.0115 0.0095 00148
2 0.0034 0.0016 0.0067 0.0034 0.0100
3 0.0004 0.0049 Q.0077 0.0030 0.0075
4 0.0020 0.0028 0.0025 0.0012 0.0036
5 (3.0072 0.0080 0.0064 0.0066 0.0100
5] 0.0000 0.0043 Q0066 00023 0.0073
7 0.0043 0.0000 0.0059 0.0023 0.0083
8 0.0066 0.0058 0.0000 0.0033 0.0027
) 0.0023 0.0023 0.0033 0.0000 0.0033
10 0.0073 0.0083 0.0027 0.0033 0.0000
11 0.0045 0.0067 0.0084 0.0033 0.0051
TR
1. clc;clear
2. a = xlsread( BiF1.x0sx");
3. ques_1 1 = af:,2rend);
4. ®% MM
5. data = gues 1 1;
6. x_wn = data{l,:);
7. y_abb = data(2:end,:};
8. Figurel)
9. plot{x_wn,y_abb) ;%7 W E 358 5 Wl SATR L
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10,
11.
12:
13.
14.
15:
16.
iz
18.
19.
20,
21
22.
23,
24
25,
26.
27.
28.
29,
38,
31.
32.
33,
34,
35.
35,
37.
38,
39,
48,
a1,
42,
43,
4,
45.
46.
47
8.

+

44,
58.
51
52.
53.

title( B4R Y; x1abel( " #38"); ylabel { " HAME ')
% SNV IRE BT

figure();

[xsnv] = snvidata);

plot({x_wn,xsnv)

title( 'SV YiBE4E " ) xlabel( "E 4L ' Y sylabel ("HALE ")

X se FilvEE

rd = 5;

fl = 11;

figure():

kmtlbh = sgolayfilt(y_abb’,rd,fl,kaiser(fl,38));
plot(x_wn,kmt1b)

title( sG A8 J xlabel( @) ;vlabel (" HAEHE" )

X {ESGFRPEREATES

» Figure();

k_derivl = diff(kmtlb,1); %SG WL —Irds
plot{x_wn{l:end-1),k_derivl)

title( "SGR —HrF RHAE"); «lobel( " #¥ " );ylabel("FAE" )

figure();
k_deriv? = diff(kmtlb,2); %56 MEN=ES
plot(x_wn(l:end-2),k derivi)

title( sG 3 S REMIE" ) xlabel( ¥ Yoylabel( WAmE")

X R PR ENNRE AT Poa SRR

¥1 = y_ahbb;
[cum_contribution_ratel,F1,contribution_ratel]=
xsnvl = xsnv(2:end,:);

x2 = msnwl;

[cum_contribution_rate? ,F2,contribution_rate2]=
x3 = kmtlh';
[cum_contribution_rate3,F3,contribution_rated]=
xd = k_derivl’;
[eum_contribution_rated,F4,contribution_rated]=
x5 = k_derivd';
[eum_contribution_rates,FS,contribution_rates]=
XX ¥ pca SERVHE MRS R AL TR
xx = 28; X WU 2@ TEEIEASTIMLE S it dalse

¥l = contribution_ratel(l:xx)*18@;

. figure;bar{yl)

hold on
¥yl = cum_contribution_ratel(l:xx)*18@;
plot{1:xx,yyl, 'r*='} %RIELE NN

. bitlel 'TRIREE RFESR');

xlabel( ' pes il ) ylabel( FIMLE")
legend( THRE", BEE#ME")

5

PCAL(x1);

PCAL(x2);

PCAL{x3);

PCAL(x4);

PCAL(x5);



54.

55. y2 = contribution_rate2 (1:xx)*168;

56. figure;bar(y2)

57. hold on

58. yy2 = cum_contribution_rate(l:xx)*18@;
54, plot{l:xx,yy2, 'r*-') XSNV B SAIMIE
68, title( WM SnNv HEEHIEIE ) ;

61, xlabell TR Y;ylabel{ TALE")
62. legend( TIWLEE", MW @E#ME")

63.

65. y¥3 = contribution_rate3(1:xx)*108;

66. Figure;bar{y3)

67. hold on

6. yy3 = cum_contribution_rate3(1:xx)*10@;
69. plot{l:xx,yy3, 'r*-') %SG A-HEAME

76. title{ WAEER sScBEAMIE");

71, xlabel( ' TR A& );ylabel (' TTALE")

72. legend( " TEMREE",  WAIEME")

73.

74, yd = contribution_rated (1:xx)*10@;

75, Figure;bar(yd}

76. hold on

77. yyd = cum_contribution_rated (1:xx)*18a;
78. plot(l:xx,yyd, 'r*=-') %SG AH ST i A e
79, title{ WM sc MBEEHT M SHNIE);
88, xlabel( ' £ 4SRN y;vlabel( TR ")

B1. legend( " TIMRE ", B#EGEEE")

a2.

#3. ¥5 = contribution_rate5(1:xx)*18@;

84, figure;bar(ys)

25. hold on

86. yy5 = cum_contribution_rateS(1:xx)*16@;
87. plot(l:xx,yyS, 'r*-') %56 AHSHT M SAHIE
88. title( TAUEM . 56 W N AT S #AIIE" );
89. xlabel(" %M AR ) ylabel( FAE")

98, legend( GINRE ', ' BHIGAR")

1. function [cum_contribution_rate,F,contribution_rate]= PCAL(x)
2. [mp] = size(x);

3. X=zscore(x);

4, R = cow(X);

S

R = corrcoef(x);
26



F- R FT R N S

Moo W W S W M

[V.D] = eig(R};

lambdal = diag(D);

lambdal = lambdal(end:-1:1});
contribution_rate = lambdal / sum{lambdal};

. cum_contribution_rate = cumsum(lambdal)/ sum(lambdal);
. V=rotS8(V}';

CEE PRJRNFARED RSB0

P

.5 =8

+ if cunm_contribution_rate(i)»8.8

m= 3;

. 8lsa

while 5 <8.8
s = cum_contribution_rate(i);
i=1i+1;
m=1i;

end

end

. F = zeros(n,m);

« o i =-1m

ol » V() X WNISHERRRY. FEESTHR
Al = repmat(ai,n;1);
F(:, i} = sum{Ai .* X, 2);

. end
. end

function [xsnv]=smv{data)
x=data;
[myn]=size{x);

xsnv=(x-mean{x") ' *ones{1,n})./(std{x") *ones(1,n)};

cle;elear
load{'pca_p.mat', 'F1'})
ppaint = F1;

k = B

X itREsRE
¥ iHER G ERE

count = 108; X OE R IR

[N,~] = size(ppoint);

center = ppointi{l:k,:); % 4U kA il e L

distance_sguare = zeros(MN,k);
while count~=g



1a.
11.

1.
13.
14,
15.
16.
17.

18.
19.
8.
21.
2.
3.
24.
25,
26,
27.
28.
29,
3a.
31.
32.
33.
34,
35.
36.
37.
38.
39.
48,
4l.
a2,
43.
g,
45,

6.
a7.
48.
49,

for i = 1:k
distance_square(:,i) = sum{{ppoint - repmat({center(i,:),N,1)}.*2,2);
strl = ['Center’,num2str(i), =[1;"1;
eval(strl);
end
for 4 = 1:N
minposition = find{distance_square(i,:)=-min(distance_square(i,:)));
strl = [ 'Center’,num2str{minposition)}];
eval([strl, '=[",strl, ;ppoint(i,:)]; ' 1);
end
for i = 1:k
strl = [ 'Center’,mum2strii)];
eval([ ‘center_Mew(',num2str(i},"',:)} = mean(",strl, ,1);'1);
end
if sym(sum((center New - center).”2}}) == 8
break
else
center = center_New;
end
count = counmt-1;
end
for i = 1:k
I = num2str({i);
disp(['®°, I, ERANSM: 1)
disp{eval([ 'Center',I]))
end R iEniEAS R RS
hold on
for 1 = 1:k
strl = ["Center’,num2str(i)];
plot{eval([strl, "(:,1}"]),eval([strl, "{(:,2)']),". ", 'Markersize’ 15, "colo

r',[rand rand rand]);

eval{['kn = boundary(",strl, " '(:,1),",strl, "{:,2),8.1);"]1);
if isempty(kn)

eval([ ‘plot{",strl,' (:,1), ' strl,"(:;2});'1);
else

eval([ ‘plot( " ,strl, ' (kn,1),",5trl, "(kn,2));"1);

8



51. end

52. plot{center(:,1),center(:,2), 'k+");

53, title(' BEERBN AR );

S4.

55.

56. end

1. ele;elear

2. load('pca_p.mat', 'F2')

3. ppoint = F2;

4, k = 6;

5.

6. count = 18@; %O SRR
7. [N,~] = size(ppoint};

#. center = ppoint({i:k,:); X AW kA e
9. distance_square = zeros(M,k);

18, while count-~=8

11. for- i = 1:k

12. distance_square(:,i) = sum((ppoint - repmat(center(i,:z).N,1)).%2,2);
13 strl = [ 'Center’,num2str{i}, "=[1; ")

14, eval(strl);

15 end

16.

17. for i = 1:N

18. minposition = find(distamce_square{i,:)=-min(distance_square(i,:)));
ia. strl = ['Center’,num2str{minposition)];

28. eval([strl, "=[",strl, ;ppoint(i,:}]:'1);

21. end

22.

23, ford » 1tk

24, strl, = [ 'Center’ ;num2strii}};

25. eval([ “center_New( ,num2str{i),’,:) = mean( ,strl, ,1};"1};
26. end

27,

28. if sym(sum((center MNew - center}.”2)) ==

29, break

38. else

31. center = center_New;

3z, end

33.

3. count = coumt-1;

2



35, emd

36. for L = 1:k

37. I = num2str(i);

ag. disp(['%",I, EFAHSEA: '1);

39, disp{eval([ 'Center',I]))

48, end X EAMBRSERESR

4l.

42. hold on

43, for 1 = 1zk

a4, strl = [‘Center’  num2str(i)];

45, plot{eval([strl, "(:,1)"]},eval([strl, "(:,2) "]}, . ", Markersize',15, ‘colo
r',[rand rand rand]};

46, eval([ 'kn = boundary(®,strl, ' (:,1),",strl, " (:,2).8.1);°]);

47. if isempty(kn)

48. eval([ plot(",strl, ' (z,1), ,5trl, " (:,2)3:°1);

49, else

5@, eval{[ plot({",strl,’ (kn,1), ,strl, (kn,233;"1};

51. end

52.

53. plot{center(:,1),center(:,2), 'k+");

54, title( snv B 3,

55, end

1. ¢lc;clear

2. load('pca_p.mat', 'F3'}

3. ppoint = F3; £ #WAogmialr

d. kK = B;

5.  count = 188; X E Y BE

6. [N,~] = size(ppoint);

7. center = ppoint(l:k,:); b0 TN Sl FL b LR

8. distance_square = zeros(N,k);

9. while count~=@

1a. for i =-d:k

11 distance_square(:,i) = sum{{ppoint - repmat{center{i,:),N,1}}.42,2);

12. strl = [ 'Center’ ,num2str{i), "=[];"1;

13, eval(strl);

14, end X iFtEEE-AELESASLAER

15.

16. for £ = 1:N

17 minposition = find{distance_square(i,:)=-min{distance_square(i,:})):;

18. strl = [ 'Center’,num2str{minposition)];

a0



19.
28.
21,
22.
23.
24,
25
26,
27,
28,
29,
38.
3.
32.
33.

35.
36.
37.
38.
39.
48,
a1,
42,
43,

44,
A5,
46.
a7.
48,
49,
58.
1.
52.

= I W S W Rkl

eval([strl, "=[",strl, ;ppoint({i,:}];"'1});

end

for i = 1tk
strl = [ 'Center’ ,num2str{i)];

eval([ center_New(',num2str{i),'.:} = mean(’,strl, ,13;']1);

end

if sym{sum{{center_New - center).®2)) ==

break
else

center = center_New;
end

count = count-1;

. end

for 1 = 1:k
I = num2str(i);
disp({[ ‘B, I "ERENSES ']);
disp(eval(['Center’,I]))
el
hold on
for i = 1:k
strl = ['Center’ ,num2str(i}];

plot{eval([strl, "(z,1)"]),eval([strl, "(:,2)°1)," . ", Markersize',15,

r',[rand rand rand]);

% ELBRSSRT LR

E\"Blt[ ‘kn = boundary(®,strl, " (:,1),",5trl, " (:,2),08.1);" ]}1

if isempty(kn)
eval([ 'plot(",strl, ' (:,1),"',strl,
else

L DA W H

eval([ plot(",strl, ' (kn,1), ,strl, "(kn,2}};"1};

e
plot{center(:,1),center(:,2), 'k+");
title( 56 MIBFH "),

end

cle;clear
load('pca_p.mat', 'F4')

ppoint = F4;
k = 6;
count = 1088;

[H,~] = size(ppoint);
center = ppoint(l:k,:);
31

X ST A

X SN KT AT L

‘colo



8.

distance_square - zeros(M,k);

9. while count~=8

18,
11.

12.
13
14.
15.
16.
17.

18.
19.
28,
i1.
22.
23.
24,
25.
26.
27.
28.
29,
38.
31.
32,
33.

35.
36.
37.
38.
39,
48,
a1,
a.
43,

44,
a5,
46.
47.
48.

for i = 1:k
distance_square(:,i) = sum{{ppoint - repmat({center(i,:),N,1)}."2,2);

strl = [ 'Center',num2str{i),'=[];'];
eval(strl);

end % iHRAGETAHETREAPCOER

for i = 1:N

minposition = Find(distance_square{i,:)==min{distance_square(i,:}});

strl = [ 'Center’,num2str{minposition)];
eval([strl, "=[",strl, " ;ppoint{i, :)]; ' 1);
end

for- i = 1:k
strl = [ 'Center’,num2str{i)];
eval([‘center_New(',num2str(i},’,:) = mean(’,strl,”,1);"]);
end

if sym(sum{{center_New - center).”2)) == @
break

else
center = center_New;

end

count = coumt-1;

end

B - o ]

I = num2str({i);
disp(['%",I, RN S®EN: ' 1);
disp{eval([ 'Center',I]))
end X SRR nEE

hold on
for 1 = 1ik
strl = ["Center’,num2str(i)];
plot{eval([strl, "(:,1}"]),eval([strl, "{(:,2)']),". ", 'Markersize’ 15, "colo
r',[rand rand rand]);
eval{['kn = boundary(",strl, " '(:,1),",strl, "{:,2),8.1);"]1);
if isempty(kn)
eval([ ‘plot{",strl,' (:,1), ' strl,"(:;2});'1);
else
eval([ ‘plot( " ,strl, ' (kn,1),",5trl, "(kn,2));"1);

k)



49, end

58. plot{center(:,1),center(:,2), 'k+");
51.

52, title( 'SG ACEEHIT AT RRIE A G );
53, end

54. al = zeros(size(Centerl,1},1);

55, for ii = l:size(Centerl,l)

56. ccl = find(F4(:,1)==Canterl{ii,1));
57. al(ii) = ccl;

58. end

549, a2 = zeros(size(Center2,1},1);

68, for iil - 1:size(Center2,1)

61, cc2 = Find(F4(:,2)==Canter2(iil,2));
62. if length(cc2)==1

B3. az{iil) = ce2;

B4, else

65. a2(iil) = cc2(1);

BE. asal =cc2(2);

a7, end

65, end

69. a2=unique(al);a2=[a2;aaal];

78. a3 = zeros(size(Center3,1),1);

71. for 1i2 = 1:sire(Center3,1)

72 cc3 = find(FA(:,1)==Center3{ii2,1});
73 a3(ii2) = cc3;

74, end

75. ad = zeros(size(Centerd,1),1);

76. for ii3 = 1:size(Centerd 1}

77 ccd = Find(FA(:,1)==Canterd{iil,1));
78. ad(ii3) = ccd;
79, end

868. a5 = zeros(size(Centers,1},1);
81. for iid4 = l:size(Center5,1)

g2. ¢cs = find(F4(:,1)==Canters{iia,1));
a3, as{iid ) ® ce5;
g4, end

85. a6 = zeros(size(F4,1),1);
86. na = [al;a2;a3;a4;as];

87. aa = sort(aa,l, 'descend’};
g8. for § = 1:length(aa}

g9. ab{aalji))y = 1;

58. end

91.

92. sal = find{a6 == @});



IBB, a6 = aal;

1. clc;clear

2. load('pca_p.mat', 'F3')

3. ppoint = FS;

4. k = 6; X WAGEERAN

5.

6. count = 1009;

7. [My~] = size(ppoint);

8. center = ppoint{l:k,:); X LA kT AR L
o.

18. distance_square = zeros(N,k);

11. while count~=8

12 for i = 1:k

13. distance_square(:,i} = sum{{ppoint - repmat{center{i,:),N,1}}.42,2);
14. strl = ['Center’,num2str(i), "=[1:"1;

15. eval(strl);

i6. end

17.

18. for i = 1:N

19. minposition = find{distamce_square(i,:)==min(distance_square(i,:)));
28. strl = [ 'Center’,num2str{minposition)];

21. eval([strl, '=[",strl, ‘;ppoint(i,:)]; 1};

22, end

23,

24. for i = 1:k

25. strl = ['Center’ ,num2str(i)];

26, eval([ ‘center_New(',num2str(i},",:} = mean(’,strl, ,1);"13);
27. end

28.

29, if sym(sum({(center New - center}.”2}) ==8

38, break

31. else

32. center = center_New;

33, end

34. count = count-1;

35. end

36. for 1 = 1:k

3ir. I = num2str(i);

38. disp([‘'¥',I, EREIMN: 1)

9. disp{eval([ ' Center’,I]))




40. end % EFERIETHR

qal.

42. hold on

43. for 1 = 1:k

44, strl = ['Center’ ,num2str(i)];

45, plot{eval([strl, "{:,1)"]),eval([strl, "{:,2)"]), . ", 'Markersize',15, ‘colo
r';[rand rand rand]);

A6, eval{['kn = boundary(",strl,"'(:,1),",strl, " (:,2),8.1);" 1);

47, if isempty(kn)

48, eval([‘plot{ .strl, ' (:,1), ' ,strd, " (:.200:'1);

49, elsa

5, eval([ plot("’,strl, ' (kn,1),",5trl, "(kn,2)); ]1);

51. end

52. plot(center(:,1),center(:,2), 'k+");

53. title("sG BRI EH T M S EHRSEHGE");

54, end

55. al = zeros(size(Centerl,1},1);

56. for ii = l:size(Centerl,1)

57. ccl = Ffind(F5(:,1)==Centerl{ii,1));
58. al{ii) = ccl;
59, end

68. a2 = zeros(size(Centerd,1),1);

61. for 1il1 = 1:sirze(Center2,1)

62. cc2 = Find(F5(:,2)==Center2(iil,2));
63 a2(iil) = cc;

64, end

B5. a3 = zeros(size(Center3,1),1);
66. for ii2 = 1:size(Center3,1)

57. ecd = Find(F5(:,1)==Canter3{ii2,1});
6B. a3d{ii2) = cc3;
69, end

78. a4 = zeros(size(Centerd,1},1);
71. for ii3 = l:size(Centerd,1}

2. ccd = Find(F5(:,2)==Centerda(113,2});
73, if lengthiccd)==1

74, a4(id3) = cca;

75. else

76 a(ii3) = cca(l1);

T2. aaal =ced{2);

78. end

79, end

208, ad=unique{ad);ad=[ad;aaal];
81, a5 = zeros(size(Center5,1),1);
g2. for ii4 = l:size(CenterS,1)

35



- E cc5 = find{FS(:,1)==Center5{iid,1});
84. a5(if4) = cc5;

85, emd

86. a6 = zeros(size(F5,1),1);
87. aa = [al;a2;a3;a4;a5];

88. aa = sort{aa,l, descend’);
89, for j = 1:length{aa)

98, as{aali)) = 1;

91. end

92. aal = find(aé == @);

93, ab = aal;

1. clciclear

2. a = xlsread( B 1.x1s5x");

3. gues_1_1 = a(:,2:emnd);

4. data2 = [308 193 356 136 272 95;130 268 356 191 272 95];
5. al = data2(l,:);

£. datal = ques_1 1{2:end,:};

7. bl = datalf{al,:];

8. x_wn = ques 1 1(1,:);

9. plot(x_wn,bl); %56 4hEE EHIT—Hr B MM R ERAURERE
18, titlel ' —@ S EAEERR")

11. xlabel( ' #8 " };ylabel( ‘SHAHE")

12. legend("3&H|—", 'R = , " SE=", RBMA, CRRE, R
13.

14.

15. 11 = zeros(length(dataz(1,:)));
16. for i = 1:length{data2(1,:})

17. for j = 1:length({dataz(1,:))
1B gl = bil(i,:)z;g2 = bi{jsz);
19, pl = gl/sum{gl);ql = g2/sum{g2);
28. D12 = sumipl.*(logl@(plfagl)));
21. 021+ sum({gl.*(logl®(gl/pl)});
2. sid = D12 + D21;
23. 11(4,4) = sid;
24. end
25, end

e

1. cle;elsar
2. ¥ HeE-—HEANRATERE
3. a = xlsread(BfF2.xdsx");



3.
35.
36.
37.
38.
39.
a8,
q1.
42,
a3,
a4,
45,
46,
a7.

ques_2 1 = al:,2:emd);
gues_2_1{isnan({ques_2 1(:,1)),1)=8;
data = ques_2_1(2:end,2:end);

datal = ques_2 1(2:end,1);

data2 = ques_2 1(1,2:end);

% MUETIAME 56 56-1 56-2

. rd = 5;

. fl = 11;

. kmtlb = sgolayfilt(data’,rd,fl,kaiser{fl,38)});
. k_derivl = diff(kmtlb,1);

. k_deriv? = diff{kmtlb,2);

. XX HIMERES PCA

- X1 = data;

. [cum_contribution_ratel,F1,contribution_ratel]=
. X2 = kmtlbh';

. [cum_contribution_rated ,F2,contribution_rate2]=
X3 = k_derivl’;

« [cum_tontribution_rated,F3,contribution_rated]=-
. ¥4 = k_derivd';

. [eum_contribution_rated,F4,contribution_rated )=
XX BT ERE

Luow 28 X BN 28 TERIEAGTIMRES Rit R R

. ¥1 = contribution_ratel(l:xx)*180;

. Figure;bar{yl}

. hold on

. ¥yl = cum_contribution_ratel(l:xx)*188;

. plot({l:xx,yyl, ‘r*-') XHEBLEFE

Ctitlef TSR DUABEHE');

» xlabel( " ERESHFEM ) vlabel (' BIALS")

. legend (" GIMREE ", MM G&E")

y2 = contribution_rateZ(1:xx)*18@;
figure;bar{ya)

hold on

yy¥2 = cum _contribution_rate?(1:xx)*18@;
plot(l:xx,yy2, 'r*-') X56 A-H SRS MNIE
title( "TTMRSERE S6CEEMIE);
xlabel( " =R ) ;ylabel( TRIE")
legend( TIMRE", ' BAITTME )

¥3 = contribution_rate3(1:xx)*1068;
figure;bar{y3)
hold on

%56

% 56-1

% 5G-2

PCAL(x1);

PCAL(x2);

PCAL(x3);

PCAL(x4);



48.
a8,
58
51.
52
53.
54,
55
56
57.
58.
59.

+

61.

W 0B~ Oy W W RS

B, B3 Bl Bd o Bd B kb b ek ek el b ek ek ek b
;o & L P e DW B s D W & W R e D

¥y¥3 = cum_contribution_rated(l:xx)*18@;
plot{l:xx,yy3, 'r*=') %56 H-EEHT I SH8E
title( 'TTMASERE S6 MBS HTHr e RIE );
xlabel( " ERA R ) ;ylabel( SALE")

legend( " Fm#LE ", REEAE")

y4 = contribution_rated(1:xx)*188;

. figure;bar{yd)

hold on

yy4 = cum_contribution_rated(l:xx)*188;
plot{l:xx,yyd, 'r*-'} X856 4B ST R FHME
title( FMEM s6 CREHT M SHIE");

. xlabel( S RN ) ;vlabel ( TIATE")

legend( " TIAREE , ' MEmALE )

clc;clear

a = xlsread( B 2.x1=2");

ques_2_1 = a(:,2:end);

ques_2_1(isnan(ques_2 1(:,1)),1)=8;

datal = ques_2_1(2:end,1};

st = datal;

stl = unique(st);sti{1)=[];

st_1 = sum{st ==st1{1));st_ind 1 = find(st ==st1{1});
st_2=sum(st ==stl1(2});st_ind 2 = find{st ==stl1(2)};

. st_Z=sum(st ==st1(3));st_ind_3 = find{st ==st1{3));

» St_A=sum(st ==stl(4));st_ind 4 = find(st ==st1(4)];

. st_S=sum{st ==st1({5));st_ind_5 = find{st ==st1{5));

» 5t_B=sum{st ==stl(6));st_ind & = find{st ==s5tl(6));

. st_Fesum(st ==st1(7));st_dind 7 = find(st ==st1(7));

. st_B=sum(st ==sti(8));st_ind 8 = Find{st ==sti(8));

. 8t_S=sum(st ==5t1(9));st_ind 9 = find(st ==s5t1(9));

. st_1@=sum{st ==st1(1@));st ind_10 = find(st =est1(18));
- 5t_1l=sum{st ==st1(11));st_ind_11 = Find(st ==st1(11}):
. 5t_@=sum(st ==8);st_ind @ = fFind(st ==8);

. randvl = randperm(st_1);randv3 = randperm(st_3};

. randvd = randperm(st_4); randvé = randperm(st_6);

. randvl® = randperm(st_18); randv2 = randperm{st_2);
. randv? = randperm(st_7);randv8 = randperm(st_8};

. randvll = randperm{st_11); randvs = randperm{st_5%;
. randv9 = randperm{st_9);



27. data2 = [st_ind_l(randvl(1)),st_ind_2{randv2(l)),st_ind_3(randv3{1)}),st_ind_
Alrandva{1)),...

28. st_ind_S5{randv5{1)),st_ind &{randve(1}},st_ind_7{randv?(1}),st_ind_&(ran
dvB(1}), ...
29, st_dind_9(randve(1)),st_ind_1@{randvl@(1)),st_ind_11{randvil(1))];

34, al = datal;

31, datal = ques_2_1(2:end,2:end);

32. bl = datalfal,:);

33, % wn = ques_2 1(1,2:end);

34, plot{x_wn,b1);

35, title( T FEHEEALHEE")

36. xlabel("#8° );ylabel ("HAE")

37. legend( ' #i[X—', '#WE =" HE=", HEMN, WER, HER, #EE, BEL

3g. #EMREE+", BmE+—", Location’, northeastoutside” );
39.

48,

41. 11 = zeros(length(data2(1,:)));

42. for 1 = 1:length(data2(1,:))

43. for § = 1:length{data2(1,:))

A4, g1 = bl{i,:)};g2 = bl(j.z);

45, Pl = gl/sum(gl);gql = g2/sum(g2);
A6. D12 = sum{pl.*(logl®(pl/ql)});

47. D21 = sum(gl.*(logl@(qlfpl)});

48, sid = D12 + D21;

49, 1164,9) = sid;

58, end

51. end

1. EXGSdiffi

2. clcjclear

3. a = xlsread(*BfF 2.x1sx");

4. a = a';x = a{3:end,1);y = a(2:end,2:end);
5. RHAUEEERIHNH

6. tiqu_column = [3 14 38 48 S& 71 79 86 89 ...
7. 118 134 152 227 331 61E8];

8. op=y(l,:});

9. op{:,tiqu_column} = [];

18. B = y(2:end,:);

11. order = 5;

12. framelen = 11;

13. sgf = sgolayfilt(B,order,framelen); %56
14, k_deriv2 = diff(sgf,1); %56 B B

i



15.
16.
17
18.
19,
28,

.

W = m  oae W R

BE R CRF: R L ek ek ek A ek B Rk kel
B i RN R @ W W s W B W R = S

Moo s W & W R

sgfl = k_deriv2;

sgfl = mapstd(sgfl); AR R

y_tigu = sgfif:,tiqu_column);
sgfi{:,tiqu_column) = [];:
sgfl = [sgfljop];

% classificationlearner

EXosdiff2

clc;clear

a = xlsread('BHF 2.x05x");

a=2a";x = a(3:end,1);y = a(2:end,2:and);
KA R

tigu_column = [3 14 38 48 58 71 79 86 89 ..

118 134 152 227 331 618];
op = y{1,:);
op(:,tiqu_column) = [1;

B = v(2iend,:);
. order = 5;

. framelen = 11;
. sgf = sgolayfilt(B,order, framelen); *5G

. y_tigu = sgfi{:,tiqu_column};

. sgf1{:,tiqu_column) = [];

. sgfl = [sgfi;op];

. % classificationlearner

. & save( "data2WEN.mat ", trainedModel ")

. load datalWEN

. yuce = trainedModel.predictFeon(y_tiqu);
.OP=[614718569113492583] XMaREmENP

®¥oSseanth

clc;clear

a = xlsread('FHHF2.x18x");
a=a":;x=al3:end,1);y = a(2:end,2:end);
R R

tiqu_column = [3 14 38 48 S8 71 79 86 89 ..

118 134 152 227 331 61E];
op = y(1,:);
op(:,tiqu_column) = [];

KM B A T AT

. k_deriv? = diff{sgf,2); %56 MR M =
. sgfl = k_deriv2;
. sgfl = mapstd{sgfl}); K InvEiE

RALAE MR S S T RN



11.
iz.
13.
14.
15.
16.
17,
18.

WO s Mmoo W R

I N O
R FTR  O-
+

[
wn

HE=

Mol s o &S W R

T T
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1.

B = y(2:end,:);

order = 5;

framelen = 11;

sgf = sgolayfilt(B,order,framelen); %56

sgfl = mapstdisgf); ARG EL

y_tigu = sgfi{:,tiqu_column);

sgf1(:,tiqu_column} = [];

sgfl = [sgfljop];

% classificationlearner KW E SR T AR

S A

clciclear

a = xlsread( HHF2.x08x");

a=2";x = al3:end,1};y = a(2:end,2:end);

R ELR Y

tiqu_column = [3 14 38 48 58 71 79 86 89 ...
110 134 152 227 331 618];

op = y{l1,:);

op(:,tiqu_column) = [];

B = yl(2iand;:);
. B1 = mapstd(B); AR

y_tigu = Bl(:,;tigu_column};

. B1(:,tiqu_column) = []:
. B1 = [B1l;0p];
. % classificationLearner RS T A

BT ¥ SGdifeL

clc;clear

a = xlsread( ' BHF 3.a0sx, WA )
a=a;x=al(d:end,1);y = a(2:end,2:end);
RHERUR R A

tiqu_column = [4 1522 38 34 45 74 114 178 289];
op = y{1,:);

op(:,tiqu_column} = [];

B = y(2:end,:);

. order = §;
. framelen = 11;
. sgf = sgolayfilt(B,order, framelen); ®5G

. k_derivl = diff(sgf,1); %56 JIE A~
. sgfl = k_derivi;
. sgfl = mapstd(sgfl); KWIEF L
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16. y_tiqu = sgfl{:,tiqu_column);

17. sgfi(:,tiqu column) = [];

18. sgfl = [sgfi;op];

19, ¥ classificationlLearner Rl WMES SR T AR
26. % save( 'datai.mat’, "trainedModel ')

1. MHPATS SGdiff2

2. clejelear

3. a = xlsread('HfF 3.x0lsx", " IEELH");

4. a = a";x = al3:end,1);y = a(2:end,2:end);

5. EEImEERSH

6. tigu_column = [4 15 22 36 34 45 74 114 178 209];

7. op = y(l,:);

8. op(:,tiqu_column) = [];

9. B = y(2:end,:);

18. order = 5;

11. framelen = 11;

12. sgf = sgolayfilt(B,order,framelen); %56

13. K_derivl = diff({sgf,1); %sG WIE M —BY R S
14, sgfl = k_derivl;

15, sgfl = mapstd(sgfl); EIRATE L

16. y_tigu = sgfil(:,tiqu_column);

17. sgfi(:,tiqu_column) = [];

18. sgfl = [sgfi;opl;

19. % classificationLearner i S T A
2. % save('datail.mat’, "trainedModel ')

21, load datazl

22, yuce = trainedModel.predictFon(y_tigquj;

23. yucel = [17;11;1;2;16;3;4;10;9;14] XA =R oP

1. XKSaerirst
2. clc;clear

3. a = xlsread('HHE 3.x1lsx’, ' EISR" );

4. a = a';x = a(3:end,1);y = a(2:end,2:end);

5. NHHUR LR

6. tigu column = [4 15 22 38 34 45 74 114 176 289];
Tooop o= yll);

8. op{:,tiqu_column) = [];

9. B = wy(2:end,:);

18. order = 5;

11. framelen = 11;
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12. sgf = sgolayfilt(B,order,framelen); ¥56

13, k_deriv? = diff(sgf,2); %56 8 Y — T
14, sgfl = k_derivi;

15. sgfl = mapstd(sgfl); IR T eI

16. y_tigqu = sgfl{:,tiqu_column);

17, sgfi{:,tiqu_column} = [];

18. sgfl = [sgfl;op];

19. train = sgfl(:,1:26@); K SR T
28, test = sgfl(:,201:end); KSR T At e
21. sim = test(end,:); Ehiieie

22. testiend,:) = [];

23, % clessificationlLearner KW T A

24. % save( "datal.mat’','trainedModell’)

25, load data2

26. yuce = trainedModell.predictFon(test);

27. yucel = [1;8;4;8;7;8;7;11;:4;11;2:9;15;8; .. XX R NE S EH op

28. 15;6;1;8;14;9;7;9;14;9;6;2;5;17;8;1; ...

29, 15;17;10;18;12;4;57;12;7;7;516;2;17;51156]

38, plot(1:45, yuce,'o')

31. hold on

32. plot(1:45,5im,"*") XE MR EE N EH iR
1. xxtriigast

2. ¢lc;clear

3. a = xlsread( B 3.xdsn", AT E A );

4. a=a";x = a(3:end, 1)y = a(2:end,2:end);

5. XEUm SR

6. tigu_column = [4 15 22 38 34 45 74 114 178 209];

7. op = y{l,:);

8. op(:,tigu_column) = [];

9. B = y(2:end,:);

18. order = 5;

11. framelen = 11;

12. sgf = spolayfilt(B,order,framelen); ®SG

13. K_deriv2 = diff(sgf,2); %56 WiR KT —Fr R &
14, sgfl = k_deriv2;

15. sgfl = mapstd(sgfl); AR L

16. y_tiqu = sgfl(:,tiqu_column);

17. sgfi{:,tiqu_column) = [];

18. sgfl = [sgfl;op];

19. train = sgfi(:,1:280); KL SR T e
28, test = sgfl(:,201:end); Xt FR N F Ry
21. sim = testl{end,:); b4
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22.
23.
24,
25,
26.
27.
28.
9,
8.
31.
32.

WO W W S W R

Bl Bd- b b el ek b e b e R
= M W B s oy i o W R D
+

P W e W RS

testiend,:) = [];

% classificationLearner SRR SRS T A

% save(’data2i.mat’, "trainedModel ')

load data22

yuce = trainedModel,predictFon(test);

yucel = [1,8,4,8,7,8,7,11,4,11,12,9, . . X2 FHIR S0 0 op
15,8,15,6,1,8,14,9,7,9,14,9,6,2,5, ...
17,8,1,15,17,18,16,12,4,18,12,7,7,16,2,17,11,6]

plot(1:45,yuce, 'o')

hold on

plot(1:45,5im, *"} K A P A N R R R

clciclear

al = xlsread(*BHF 3.xlsx", ' WTET 4R ;

a2 = xlsread( "W 3.x1sx", " BRELHR"Y;

al = al(:,3:end);

a = [a2,al];

a=a';x = a(3:end,1);y = af2:end,2:end};
SRR EERNY

tigu_column = [4 15 22 38 34 45 74 114 176 209];
op = y(1,:);

. op(:,tiqu_column) = [];
. B = y(2:end,:);

. order = 5;

framelen = 11;

. sgf = sgolayfilt(B,order,framelen); *5G

. k_derivl = diff(sgf,1); %56 ME BT L

. sgfl = k_derivl;

. sgfl = mapstd(sgfl); XMW IR ek

. ¥_tigu = sgfi(:,tiqu_column);

. sgf1{:,tiqu_column} = [];

. sgfl = [sgfl;opl;

. % classificationlLearner AR e ek

cle;clear
al = xlsread( " WHF 3.xlsx", "WRET 43
22 = xlsread( "BHF 3.xdsx", " SPET AR
al = al{:,3:end);
a= [a2,31];
a=a";x = al3:end,1)¥;y = a(2:end,2:end);
SHRAUR R R
M



18
11.
12.
13.
14,
15.
16.
17.
18
19.
8.
21.

W W ow T M S Ll B b

b e e B L ek e
WM s o o s W R =

T

tiqu_column = [4 15 22 36 34 45 74 114 178 209];
op = y(1,:);

op( :,tiqu_column) = [];

B = yl(2:end,:);

order = 5;

framelen = 11;

sgf = sgolayfilt(B,order, framelen); ®5G

k_deriv2 = diff(sgf,2); %56 0 gy — B
sgfl = k_derivi;
sgfl = mapstd(sgfl); KW ITEIL

. y_tigu = sgFl{:,tiqu_column);

SEAF]-{ :;tiqu_co].umn'_i = [ ]_:
sgfl = [sgfl;op];
%¥classificationLearner il A AP T R

XTS5 SGdifFL

clec;clear

a = xlsread( B 3.x0sx’, " WPEIHY;

a=a';x = a(3:end,1);y = a(2:end,2:end);

bk et -3t

tiqu_column = [4 15 22 38 34 45 74 114 179 209];
op = yi(1,:);

op(:,tiqu_coluen) = [];

B = y(2:end,:);

. order = 5j

. framelen = 11;

. sgF = spolayfilt(B,order,framelen); *56

. k_derdvi = diff(sgf,1); ksG Higd RS
. sgfl = k_derivi;

. sgfl = mapstd(sgfl); BB IRE L

. y_tigu = sgfi{:,tiqu_column);

. sgf1(:,tiqu_column) = [];

. sgfl = [sgfi;opl; v

. % classificationLearner RIS RS T A

EXHEL S SGdiff2

clc;clear

a = xlsread(FHE 3.x0ex", I );

a=a":x = al3:end,1);y = a(2:end,2:end);
KRR R R

tigu_column = [4 15 22 38 34 45 74 114 178 209];

45



12

14

1 EN

W W ow T M S Ll B b

B B3 R ORI R RS B R BB b e b B R L ek L
L 1 T S T O " T S - R T G T R T

L )
{rr]

1e.
11.

op = y(1,:);
op{:,tiqu_column) = [];
B = y(2:end,:};

order = 5;

framelen = 11;

. sgf = spolayfilt(B,order, framelen);
13.
. 5gf1 = k_deriv2;
15.
16.
17.
18.
19.

k_deriv? = diff{sgf,2);

sgfl = mapstd(sgfl);

y_tigu = sgfl{:,tiqu_column);
sgfi(:,tiqu_column) = [];
sgfl - [sgfi;opl;

% classificationlLearner

E ]
%sG Mk a Rk

R

KA R i 2L E TR

¢ 5B class #0148 (AL B. C 4 RIFEEA L 2. 30

E4 M class 338 (A, B. C RN, 2, 3)

clec;clear

a = xlsread('BifF 4.x0sx");

x = al2:end,3);y = a(2:end,4:end);
bk et -3t

tigu_column = find(isnan{x));
tigqu_columnl = find({~isnan{x));
op = X;

op (tigu_column)=[];

. order = 53

. framelen = 11;

. sgf = sgolayfilt(y’,order,framelen);
. k_deriv2 = diff{sgf,1);

. sgfl = k_derivi;

. sgfl
. y_tigu = sgfi{:,tigu_columnl);
.y tiqu'= y tiqu';

. sgf2 = [op,y tigu];

. BelassificationLearner

. % save(’'trainedModel3.mat”, ' trainedModel3’)
. train = sgfa(1:314,:); ¥ ki
. load trainedModell

. test = spf2(314:end,:); ¥ i
. testl = test(:,1);test? = test(:,2:end);
. yfit = trainedModel3.predictFon(test2);
. xx =1:length{testl);

. plot{xx,testl,"o'); hold on
o plot{xm,yfit, "*')

mapstd(sgfl);

%56
%56 A B R

KRR b7 E i

bl WM E T A



29,
3a.
31,
32.

O M s o & W R B

W W oW W W A g B A1 R BE PJ BRE RE ORI RS Bl = B R b e e B B
D3 W O A & W MR WD s o W B W oM @ W m W i B L B
- -

legend( " Jof ', 'R0 xRt eIk
sgfl = sgfl’;

sim = sgfi([%4 189 148 278 308 338 347],:);
yFitl = trainedModel3.predictFon(sim);

EHAER class BB (A B. € SRISERML. 2. 2
clc;clear

a = xlsread('HHF 4.x15x");

data_opandcl = a(2:end,2:end);
data_opandcl(isman(data_opandcl(:,1}),:)=[];
data_opandcl(isman(data_opandcl(:,2)),:)=[1;
st_ind_1 = find{data_opandcl(:,1) ==1);

class_1 = (data_opandcl(data_opandcl(:,1)==1,2});
1=data_opandcl(st_ind_1,3:end);

. order = 5;

. framelen = 11;

. sgf = sgolayfilt(l’,order,framelen); ®SG

. k_derivl = diff(sgf,1); %56 MM

. class_1_all =[class_1,k_derivi’];

.11 = a([94,189,1408]+1,4:end); x TR

. sgf1 = spolayfilt(11",order, framelen}; %56

. k_derivil = diff(sgfl,1); %56 WEA PR
- load trainedModels

. yFitl = trainedModel6.predictFen(k_derivil’);

. st_ind_2 = find{data_opandcl(:,1) ==2);

. class_2 = (data_opandcl(data_opandcl{:,1)==2,2});

. 12=data_opandci{st_ind_2,3:end);

. order = §;

. framelen = 11;

. sgff = sgolayfilt(12",order, framelen); 56

. k_derivz = diff{sgff,2); XSG RaT—pr S
. class_2 all =[class 2,k derivi®];

. 112 = a{[2347]+1,4:end); XER

. 5gf2 = sgpolayfilt(112',order, framelen); ESG

. k_derivll = diff(sgf2,1); XsG MiEay R
- load trainedModel?

. yFit2 = trainedModel?.predictFen(k_derivil®);

. st_ind_3 = fimd{data_opandcl(:,1) ==3);
. elass 3 = (data_opandcl(data_opandcl(:,1)==3,2)):
. 13=data_opandcl{st_ind 3,3:end);

. order = 5;



39,
a8,
ql.
a2,
43.
a4,
45,
A6 .
47

£

0o s M S W R

[FYRT g BE O Bd BB R R RS R R R P R ek e B e ek R B B
Bl LT - T - R R =TI W - NN S R SR T S TR T S
+

framelen = 11;
sgff3 = sgolayfilt(1l3',order,framelen); ®5G

k_derivd = diff(sgff3,1}); %56 Mgk
class_3_all =[class_3,k_derivi’'];

113 = a({[278 388 338]+1,4:end); 3]

sgf3 = sgolayfilt(1l2',order,framelen}; L]

k_derivi3 = diff(sgf3,1); %56 MIEAT—Pr kS

load trainedModels
yfit3? = trainedModel®.predictFen(k_derivl3®);

LR ER class 3R (A, B, C HEIFEMMI, 2, 3)
clciclear

a = xlsread( HHF4.x08x");

¥ = a{2:end,2);y = a(2:end,4:end);
IR L R

tigu_column = find(isnan(x));

tigqu_columnl = find{~isnan{x});

Op = X;

op {(tigu_column)=[];

. order = 55

. framelen = 11;

sgf = sgolayfilt(y',order,framelen); X5G

. k_deriv2 = diff(sgf,1); Koo MBI BT
. sgfl = k_derivl;
. sgfl = mapstd(sgfl); b4 S T

. y_tigu = sgfl{:,tiqu_columnl};
. y_tigqu = y_tigu’';
. sgf2 = [op,y_tigqu];

. ¥classificationLearnar it E SR T AW
. % save( " trainedModel .mat’; "trainedModel’ )
. train = sgf2f1:221,:); % llERa

. load trainedModel

. test = sgfa(222:end,:); ¥ inam

. testl = test(:,1);test? = test{:,2:end);
. yfit = trainedModel.predictFon(test2);

. xx =1l:lengthitestl);

. plot{xx,testl, ‘'o'); hold on

. plot(xx,yfit,"*')

. legend( " HE{H ', WHETRE IR RERETNE
. sgfl = sgfl’;

. sim = sgf1([94 109 148 278 383 330 347],:);
. yFitl = trainedModel.predictFen{sim);
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XD class B (A, B. C BEHARKL, 2, 3
clc;clear

a2 = xlsread( HHF4.xlsx");

x = a(2:end,3);y = a(2:end,d:end);
KHERUE R R

tiqu_column = Find(isnan(x});

tigu_columnl = fimd{~isnan{x});

op = x;

op (tigu colusn)=[];

. order = 5;

. framelen = 11;

. sgf = sgolayfilt(y',order,framelen); %56
. k_derivz = diff(sgf,2); pAeR VR o e
. Spfl = k_derivi:
. sgfl = mapstd(sgfl); KRR
. ¥_tiqu = sgfl{:,tiqu_columnl};
.y tiqu = y tigu®;

. spf2 = [op,y_tiqu];

. ¥classificationLearner Rk R T B
. % save( " trainedModel?.mat”, ' trainedModel?” )
. train = sgf2(1:314,:); % sk

. load trainedModel?

. test = sgf2(314:end, :); ¥ e

L testl = test(:,1):testd = test(:,2:end);

. ¥Fit = trainedModell.predictFon{test2);

. ¥x =1:length(testl);

. plot({xx,testl, 'a');: hold on

. plot{xx,yfit,"*'}

- legend( " Hb( WS TIRIME YRR MITIL

. sgfl = sgfl°;

. sim = sgF1([94 109 148 278 308 330 347],:);
. yFitl = trainedModel?.predictFen(sim);

KA HHFD class B4R (A. B. C SrRjFERAL. 2, 2)
clc;clear
a = xlsread( BHF 4.x1sx");
¥ = a(2:end,2);y = a(2:end,d:end);
SR R A
tiqu_column = find(isnan(x));
tiqu_columnl = find{~isnan{x});
op = %}
A%
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18.
11.
1.
13.
14,
15.
16.
17.
18,
19
28.
21
22.
23
24,
25.
26.
27,
28.
9.
38.
31.
3.

op (tiqu_column)=[];

order = 5;

framelen = 11;

sgf = sgolayfilt(y',order, framelen); x5

k_deriv2 = diff(sgf,2); %56 0 BT
sgfl = k_deriv2;
sgfl = mapstd(sgfl); XU T EL

y_tigu = sgfl(:,tiqu_columnl);
y_tigu = y_tigu';
sgf? = [op,y_tigqu];

. ¥classificationLearner A SR T R

% save(’trainedModell.mat’,’trainedModell’)

. train = sgf2(1:221,:); ¥ Al

load trainedModell

. test = spf2(222:end,:); ¥ Ean

testl = test{:,1);test2 = test(:,2:end);
yfit = trainedModell.predictFon{test2);

xx =1:length(testl);

plot{xx,testl,"o'); hold on
plot{xx,yfit,"*')

legend( " HG{E ", ERTAE R EEETRE
sgfl = sgfl’;

sim = sgf1([94 189 148 278 388 338 347],:);
yFitl = trainedModell.predictFen(sim);



