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54 BT S5 LBNFIHIERE

TEPEISERHE IS, AT 4 JSn i @ IR AY. FEA SO, J50G 54 4EAFiEFN GPLearn
JITA5 80 AEFFAEARF L B, I R 2 Fp o A5 A0 @ MBI ZY, A 3R a5 = R R
VER S A HNEE AL, 50 54 4ERFIER ] =A% SR SVM LAY, IR IZ R4 SVM £
UM MEAZ R A SVM BB 54144 7 1) AR L. GPLearn Ir15 80 ZEAAEKF FH 5 o4 Hr
BEATIRAE, HORIRER 5. 10, 40 ASFRL4Y, H19 R F DAB SRR Ry 43 S i B i > ik
A 7 ) AR ik BT A3 S AR 1, BER 2, - | B 6, i ] Matlab Frp 432K
23] THAMIE TR0, 1057 A B HERA R, 45538 I3RS,

S5 Sy RBEAERFELERMNER

il % (%) PR ivily
i 1 89.50 63
A 2 87.83 73
A 3 85.67 86
2 4 67.50 195
AL 5 71.00 174
1l 6 68.00 192

P R R i AR 3 SRR DR B, R s T, A 1 SR 5 gy
AIAEIR SR 54 4EFFALAT GPLearn JIT45 80 HERFAL L HUT fre sy AR . o, A2 1 S5 =k
R pR A SVM B, A 5 S R B 10 A~ T o A AR SR Ry B 73 SRAR A FE s > 7 3.

2 44.0% | 56.0%

3 46.0%

5 2.0% QELKNA 2.0%

8 20% | 2.0%

1 2 3 4 5 6 7 9 10 1 12

8
T

B 19 = ki F3 SVM F) 5] 45780 R % 46 %

] LOAIE 2073 53 Ry IS 2R R PR A . 141 TRP R FLIE R FNR SRR,
R, PIRRRZURTSF 2 SRAIEE 3 JEM FIAHERG R BAR, =X R AL SVM IR HoAth 2
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3 56.0% | 44.0%

1 6.0% | 6.0%

s TPR  FNR
RIES

20 E&RFTF AR IR ASEE

0 R FIMERR AR T 90%. 26 2 N5 3 2030 R 1) A e Ml ) A 7, & AN E B
FFR A BERF AL I SR ARRURE, TR, PR ZRAE S Y 28 _E A A B SR ALK

PRI, AR SOR I = AR B SVME AR R DAy a5 28 A FI AR 2R, R kB T P 3
R EA T, FIRIEE R WL 6.

k6 M3 ARER

S WARH | s WERH | s I
SY1 5 SY11 11 SY21 5
SY2 1 SY12 4 SY22 7
SY3 12 SY13 11 SY23 10
SY4 10 SY14 7 SY24 5
SYS 6 SY15 5 SY25 2
SY6 6 SY16 11 SY26 8
SY7 7 SY17 5 SY27 1
SY8 4 SY18 5 SY28 5
SY9 6 SY19 12 SY29 7

SY10 8 SY20 11 SY30 10

6 )R = 53t 53K f#
6.1 [EAl =534

) = B AE AT A R G [ — 15 SRS AAAEE =, AR S IRSH I 2 5 5
TI N RRYAFRS . B R AR AR R AR, BRI A R 1-3 BUARSEAEAEA
HERE, PR OOR 5588 4-13 MRAs BEFT 204, SEsKi 10 AS2Ee N B 6 A~y -F
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PIE. Z )5, o3 BRI S A B FY B . A B I B> 10 x 12 ByAHE Y
H, 8T IR SR FEII AT AR B[R] — T SRR A A 22 e ik, ] B ey 43—
S HEAT B R B 220, Bt th AP e 22 5 I SRS FEBLER A b, XA 22 S iis slpIR A,
G KU/ NIETHES, AT AR IS . B AR S iSRS R, e, nIE R
ZR RBE SR, H1158 5 44 unknow A BAEZIE SRS NI “HHE”, FHRE5Z 20
IUEORTR IR 2N (SPNIATITEES

6.2 SEB N RAARE N REFHELR T E

S N A RIS SRS I AR AL 2 2 FP AL R 6 >T7 1) R EAH, PRI mT DA
A (EIEEE, G AEE) XA T R FoR. SRR A (15) FoR. AL
PRIX—XHHON A TG SRS BRI 10 44 5230 A B3 B RERH TG SRS B RECSE I i

HJE DL SCAE AT R
V= /vi+ v+ 02 (15)
6.3 BT FHERMENREERHESITRE

WAL R I N SIHER AP SRS N B SRR A RAE AL, m AT xR Phig SRS
BEAT BN ZE T 2. AR R T 200, N RSREUN AR, BARRY A 5K, S0
10 47K A N BAERE G SIS T 1 5 LR MR RO EAE, KA S
B BUBEAF K a = 0.05, 73 3% il BEMI & A B RE AT B R 2 05 2220 A, 7
ZEHTY p (HICRAERT .

kT RREZESWER

ARG A A
1 1.91 x 1078 0.2859
2 3.68 x 107¢ 0.0162
3 4.60 x 1077 0.0022
4 1.14 x 10717 1.22 x 10710
5 4.54 x 107° 9.45 x 10710
6 1.69 x 1073 6.99 x 1078
7 5.99 x 1078 8.39 x 107°
8 1.08 x 10712 4.59 x 10~
9 4.73 x 107 6.98 x 107°
10 7.43 x 107° 0.3381
11 7.90 x 10723 0.1299
12 6.00 x 10710 0.1458

Fh RS AL, S OOR G I BEHEA T 5 2253 A, ) 12 AN BIRR A3 PUAS [R)A B
PR BAO A AT 220, MACH 8 NE SRS A R S A 22 5.
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PRI, AR SORBUS A RE Y T3 22 AT 5 RAE AN N B [l — 35 s RS 22 e e A R
B EE . AR SReARrEB ) Lol S RSB & IR A B A ] 7= A 22 5

6.4 ETFRHENMENNRESFR. 5. FEXRDH

F R SCA 20 A S5 TS RT 00, A N G AE A 3 SIPAR A i A S 6 U RSB 5 s 2
o, HIRGE /N, NI B T 12 S SRR A R G = A 22 57 1
PER. XU, S IEEHAE G T o spRE 540 B, REZEPR.
WA SCOUR B A 1 X HA AT 20 A

5, XA SR N GE 8 M B 2 M 25 S i T SRS Y S B B RO (L I T
FPHER, HEPV SR SCHERRE. 23 Th e HES S BB, al A an R LANE e

(D) XFRZGE . A E . 24T BN R, A Wl A f s BE AR OR, i
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() XFFAER, RELRAY N B A BE R/, ke PR M FCEHIOR, shE SR 42

(4) X uhar, GRS TR, A EE R, A EE RS

M RT I, AR R B ATk B S5 s E R s S IR A, i B sy DU 52 iy e oA
T BT NIz SRS SRS, INBRER. AR I8N B ot & A s B A0 52 i B AT B 2 . (A
U 2 5 e — U AR AR LB/ NS BRI B i B SR R M AN ), AR SR
PR FEA LR AL/

6.5 BT FHEMREM A RFIHIRE

TE_ BRI MR BRI b, PERE (AN 22 d/ NS s R AR AT N LRI, T AR
A 10 A, ARFEM/ N, T B3 2 18] 1R 22 S/, SR 25, BOM]  0 . JHG rhAl 22 e/ DN 1 2
RAECHARTR. NIEFRITIA S 44 unknow A BAFEARN SEHG EAY A AL, HATHR SR ILKS.

% 8 5 % unknow AR fEALT Kb Lay b Ak A

unknowl unknow?2 unknow3 unknow4 unknow5

A 0.4879 1.4686 3.8293 0.0334 0.1168

R R T L,S 44 unknow A GIFEALR T SEHe 1 A A I S 0 2, SRR 2
5 WSEER IS EVEA X L, BB BT 0, RIAREER, Ao,
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filterData.py B A SRR T
t-SNE.py t-SNE JiiJE:>]

k-Cluster.py
k-Cluster-Predict.py
GPLearn.py

gplearntrainClassifier.m

trainClassifier.m

HNQ3.m

[ — SRR 45 R xlsx

FEAF 2 ) — R 2R 73 SRR xsx
[ R 31 45 2R xsx

IR R

A B xlsx
A xlsx

HPIRES TR B ARERY 9C AR xlsx

¥ K-means %N
Fi#% K-means JE2X )R 1 7R
GPLearn &7

GPLearn JIr{5 80 4ERHERT MY 3 >335
il

34~ SVM |57
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[ 2(1) g2

8 2(2) 421
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A RS 5T 220 4R
BT EE RSy 22 AR

[ R =7 A i A e

iR B 5

fileImport.py

import os

import pandas as pd

from filterData import x

# R OO B AR
def import_excel file(path):

excel files = [f for f in os.listdir(path)]

for file in excel files:
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11
12
13
14
15

16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

file_path = os.path.join(path, file)
file name_file.append(file_path)

def import_excel xlsx(path):
excel files = [f for f in os.listdir(path) if f.endswith('
.x1lsx") or f.endswith('.x1ls")]
for file in excel files:
file_path = os.path.join(path, file)
file _name_xlsx.append(file_path)

file name_file = []
import_excel file('D:\SoftFamily\Toolbox—App\PyCharm

Professional\Project\HunanProject\QA2\Persons\Person9"')

file_name_x1lsx = []

file _name = []

for file in file_name_file:
import _excel xlsx(file)
file name.append(file_name_x1lsx)

file_name_xlsx=[]

features _data = []

# 2 HURF AR
for i, files in enumerate(file_name, 1):
for file in files:
features = features_extracted(file)
features_data.append(features)
# ff 2 3% ¥ % yDataFram
df = pd.DataFrame(features_data)
# [+ 7% DataFrame %] Excel {4
df.to_excel(r'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QA2' + '\Person' + str(i)
+ '.xlsx' , index=False) # index=False# /n N A7 25|
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O 0 3 O B B~ W N =

(SIS RNV (S 2N \S R S R S I S B S T S R S S o e e e e e
[\ - el SN e Y B - VS S B = =R BN e O, B SV S e =)

features _data=[]

filterData.py

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from scipy.ndimage import median_filter

from scipy.stats import kurtosis

from scipy.signal import stft

def

def

import_file(file_path):

2 A X 9F & [l DataFrame

Z 5
file path - C{F& &

R[] :
DataFrame - S§ A W9 14 %14

# fif jl pandas i B 3¢ 4 9 1% 1] DataFrame
df = pd.read_excel(file_path)

return df

calculate fft(data):

B 20 S B B P G O B (FFT)

% bR R T IR A B AR e (STRT) 6 I I8 {5 5 % 4 o BRI AR 5
A 73 A 45 5 A AN 8] 0% R 1 3R B

28
data: —ZERAl, & 15200 i IR fF 5
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33
34
35
36
37
38
39

40
41
42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65

i 9]

o —ZEB0AH, R

t: — 4R, W) E) A,
Zxx: YRR, B A

AT EH - As e (STFT, Short-Time Fourier Transform) |
e I 3545 5 5% e S S

STFT S ¥k

# EXBABEWKE, HTHESTETH &A% 11 K/,
nperseg = 200 # &} B K E

# E B S BRI ES AR, T A e o R
noverlap = 100 # P2 [0 i & 1) & 4L

# 8 AT R AR Y, X Bk RO A

window = 'rectangular' # i |12

# U ) scipy R i stft ek £ it 55 e o B AR g

# 3R [A](E 60 45 55 R W E LI ] it R B A R IR Zxx

f, t, Zxx = stft(data, fs=100, nperseg=nperseg, noverlap=
noverlap, window=window)

return £, t, Zxx

def calculate_spectrum_energy(f, Zxx):

T RE &

Z 4
Ixx: YEECAH, WIS K.

SEREIR (=S
energy: —4EHAH, B ANHRK LA HEE.
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

89
90
91

92
93
94
95

96
97

# L I
Pxx = np.abs(Zxx) xx 2

# 4R U BTk B B (0 B A I )RR B AT 2 )

energy = np.sum(Pxx)

return energy

def features_extracted(file):

fig file = file.replace('Persons', 'Pictures’)

# 1. fH JE B
np.random.seed (@) # & | 0l A P E B LR T

df

import_file(file)

df

df.to_numpy()

# R W T 4R, W0 R AT AR
window_size = 21 # il KD

filtered_data = np.zeros_like(df) # |z — /5 5 U4 53 ¥
R AH [ ) B0 20 Ok A7 i 45 R

for i in range(df.shape[1]): # &y & 14 (4))
filtered _data[:, i] = median_filter(df[:, i], size=

window_size) # JF A~ 4R AR B ) (R 8 0

# Acc Xt

plt.figure(figsize=(10, 6))

plt.plot(df[:, :3], label={'Original AccX', 'Original AccY
', 'Original AccZ'})

plt.legend()

fig file filter = fig file.replace('.xlsx', 'AccFilterl.
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98
99
100
101
102
103

104
105

106
107
108
109
110
111

112
113

114
115
116
117
118
119

120
121

122
123
124
125

svg')
plt.savefig(fig file filter)
plt.show()

# Acc XLt

plt.figure(figsize=(10, 6))

plt.plot(filtered _data[:, :3], label={'Filtered AccX', '
Filtered AccY', 'Filtered AccZ'})

plt.legend()

fig file filter = fig file.replace('.xlsx', "AccFilter2.
svg')

plt.savefig(fig file filter)

plt.show()

# GryoXf Lt

plt.figure(figsize=(10, 6))

plt.plot(df[:, 3:], label={'Original GryoX', 'Original
GryoY', 'Original GryoZ'})

plt.legend()

fig file filter = fig file.replace('.xlsx', 'GryoFilterl.
svg')

plt.savefig(fig file filter)

plt.show()

# GryoXf

plt.figure(figsize=(10, 6))

plt.plot(filtered_data[:, 3:], label={'Filtered GryoX', '
Filtered GryoY', 'Filtered GryoZ'})

plt.legend()

fig file filter = fig file.replace('.xlsx', 'GryoFilter2.
svg')

plt.savefig(fig file_filter)

plt.show()

#2805 1
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126 df normalized Acc = (filtered data[:, :3] — filtered data
[:, :3].mean()) / 12

127 df_normalized Gyro = (filtered_data[:, 3:] - filtered_data
[:, 3:].mean()) / 1000

128

129 df _normalized = np.concatenate([df_normalized Acc,
df_normalized Gyro], axis=1)

130

131 plt.figure(figsize=(10, 6))

132 plt.plot(df_normalized Acc, label={'AccX', "AccY', 'AccZ'
)

133 plt.legend()

134 fig file normalized acc = fig file.replace('.xlsx', '
NormalizedAcc.svg')

135 plt.savefig(fig_file_normalized_acc)

136 plt.show()

137

138 plt.figure(figsize=(10, 6))

139 plt.plot(df_normalized Gyro, label={'GyroX', 'GyroY', '
GyroZ'})

140 plt.legend()

141 fig file _normalized gyro = fig file.replace('.xlsx"',
NormalizedGyro.svg')

142 plt.savefig(fig _file_normalized_gyro)

143 plt.show()

144

145 # 4. Bk GE 42 B

146 # 4.1 WHE

147 mean_features = np.mean(df_normalized, axis=0)

148 # 4.2 bpifEE

149 std _features = np.std(df_normalized, axis=0)

150 # 4.3 JiE

151 var_features = np.var(df_normalized, axis=90)

152 # 4.4 KMHE

153 max_features = np.max(df_normalized, axis=90)
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154
155
156
157
158
159

160
161

162
163
164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

181
182
183

# 4.5 fH/MNE
min_features = np.min(df_normalized, axis=9)
# 4.6 I&JF

kurtosis_features
# 4.7 4R

kurtosis(df_normalized, axis=0)

quartile features = np.transpose(np.quantile(df_normalized

, [0.25, 0.5, 0.75], axis=0))

quartile_features = quartile_features[:, 2] -

quartile features[:, 9]

# 4.8 WH IR

rms_features = np.sqrt(np.mean(df_normalized xx 2, axis=0)

)

# 5. 00 5 R AIE 2 B
# 5.1 ¥ 3h B0 e e o AR 3
energy = []

# 5.2 1F B AE &

for i in range(df_normalized.shape[1l]):
f, t, Zxx = calculate_fft(df_normalized[:, i])
energy_temp = calculate_spectrum_energy(f, Zxx)

energy.append(energy_temp)

energy = np.array(energy)

# 6. FRAL & T
features = np.concatenate(
[mean_features, std _features, var_features,
max_features, min_features, kurtosis_features,
quartile features,

rms_features, energy], axis=0)

return features
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11

12
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14
15
16
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19

20
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27
28
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t-SNE.py

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.decomposition import NMF,PCA

from sklearn.manifold import TSNE

# %5 i 1l GPUIz 47 1Y fU A5

file_path_personl = r'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QAl\Personl.xlsx'

file path_person2 = r'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QAl\Person2.xlsx'

file_path_person3 = r'D:\SoftFamily\Toolbox—App\PyCharm

Professional\Project\HunanProject\QAl\Person3.xlsx"'
df_personl = pd.read_excel(file_path_personl)
df_person2 = pd.read_excel(file _path_person2)

df _person3 = pd.read excel(file path _person3)

df_persons

axis=0)
file path_labels = r'D:\SoftFamily\Toolbox—-App\PyCharm
Professional\Project\HunanProject\QAl\labels.xlsx'

df_labels = pd.read_excel(file_path_labels)

df_persons = df_persons.reset_index(drop=True)
df labels = df_labels.reset _index(drop=True)

df = pd.concat([df_persons, df_labels], axis=1)

tsne = TSNE(random_state=42)

data_tsne = tsne.fit_transform(df)

30

pd.concat([df_personl, df_person2, df_person3],




30
31
32
33
34
35
36

37

38

39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

pca=PCA(n_components=2)
pca.fit(df)

data_pca=pca.transform(df)

# tsne = TSNE(random_state=42)

# df _P1 = pd.concat([df_personl, df_labels.iloc[:60, :]], axis
=1)
# df_P2 = pd.concat([df_person2, df_labels.iloc[60:120, :].

reset_index(drop=True)] , axis=1)
# df _P3 = pd.concat([df_person3, df_labels.iloc[120:, :].
reset_index(drop=True)], axis=1)
tsne.fit_transform(df_P1)
tsne.fit_transform(df_P2)
tsne.fit_transform(df_P3)

data_tsne_personl

data_tsne_person2

data_tsne_person3

# o o F #

data_tsne = np.concatenate([data_tsne_personl,

data_tsne_person2, data_tsne_person3])

colors=['#476A2A", '#7851B8"', '#BD3430"', '#4A2D4E',
'#A83683"', '#4E655E ', '#853541"', '#3A3120",
"#ASCABA', '#B9C2A6', '#5E7C7D ", '#C5DABE "' ]

plt.figure(figsize=(10, 10))
plt.xlim(data_tsne[:, ©].min(), data_tsne[:, ©].max())
plt.ylim(data_tsne[:, 1].min(), data_tsne[:, 1].max())

df _labels = np.array(df_labels)

for i in range(len(data_tsne)):
plt.text(data_tsne[i, @], data_tsne[i, 1], df_labels[i],
color=colors[df_labels[i, ©0]],
fontdict={"weight': 'bold', 'size': 9})
plt.xlabel('t-SNE feature 0')
plt.ylabel('t-SNE feature 1')

# OH B # ¥ OH ¥ OB O ¥ O H
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plt.show()

plt.figure(figsize=(10, 10))
plt.xlim(data_tsne[:, ©].min()-1, data_tsne[:, ©@].max()+1)
plt.ylim(data_tsne[:, 1].min()-1, data_tsne[:, 1].max()+1)

# OH B H B O ¥ OB O H # O # H

+*+

H OH OH OH H

H OH H OHF OH

df_labels personl = np.array(df_labels.iloc[:60, :])

for i in range(len(data_tsne_personl)):
plt.text(data_tsne personl[i, ©], data_tsne personl[i,
1], df_labels personl[i],
color=colors[df_labels personl[i, ©0]],
fontdict={"weight': 'bold', 'size': 9})
plt.xlabel('t-SNE feature 0')
plt.ylabel('t-SNE feature 1%)
plt.savefig('personl_kCluster.svg')
plt.show()

plt.figure(figsize=(10, 10))

plt.xlim(data_tsne_person2[:, 0].min()-1, data_tsne_person2
[:, ©].max()+1)

plt.ylim(data_tsne_person2[:, 1].min()-1, data_tsne_person2
[:, 1].max()+1)

df_labels person2 = np.array(df_labels.iloc[60:120, :])

for i in range(len(data_tsne_person2)):
plt.text(data_tsne_person2[i, ©], data_tsne_person2[i,
1], df_labels person2[i],
color=colors[df_labels person2[i, ©0]],
fontdict={"weight': "'bold', 'size': 9})
plt.xlabel('Person2 t-SNE feature 0')
plt.ylabel('Person2 t-SNE feature 1')
plt.savefig('person2_kCluster.svg')
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plt.show()

plt.figure(figsize=(10, 10))

plt.xlim(data_tsne_person3[:, ©0].min()-1, data_tsne_person3
[:, ©].max()+1)

plt.ylim(data_tsne_person3[:, 1].min()-1, data_tsne_person3
[:, 1].max()+1)

df_labels person3 = np.array(df_labels.iloc[120:, :])

for i in range(len(data_tsne_person3)):
plt.text(data_tsne_person3[i, O], data_tsne_person3[i,
1], df _labels person3[i],
color=colors[df_labels person3[i, ©0]],
fontdict={"'weight': 'bold', 'size': 9})
plt.xlabel('Person3 t-SNE feature 0')
plt.ylabel('Person3 t-SNE feature 1')
plt.savefig('person3_kCluster.svg"')
plt.show()

df_labels = np.array(df_labels)

for i in range(len(data_tsne)):

plt.text(data_tsne[i, @], data_tsne[i, 1], df_labels[i],
color=colors[df_labels[i, ©@]],
fontdict={"'weight': 'bold', 'size': 9})

plt.xlabel( 't-SNE feature 90")
plt.ylabel( 't-SNE feature 1)

plt.savefig('personl_kCluster.svg')
plt.show()

k-Cluster.py

import numpy as np

import pandas as pd

from sklearn.metrics.pairwise import rbf_kernel
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from joblib import dump

from sklearn.metrics.pairwise import polynomial kernel

file_path_personl = 'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QAl\Personl.xlsx'
file_path_person2 = 'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QAl\Person2.xlsx'
file_path_person3 = 'D:\SoftFamily\Toolbox—App\PyCharm

Professional\Project\HunanProject\QAl\Person3.xlsx'

df_personl = pd.read_excel(file_path_personil)
df_person2 = pd.read_excel(file_path_person2)
df_person3 = pd.read_excel(file _path_person3)

def strictly balanced _constrained_kernel kmeans(X, n_clusters,
max_iter=100, gamma=None, max_cluster_size=15,
dataset_sizes=[60, 60, 60]):
PR R KIEREE R, BREIIRRBUSRAEZA
i e i 45 E AR FEAS
S8
X : array-like, shape (n_samples, n_features)

I gk 52 Bl i

n_clusters : int

REMWE.

max_iter : int, optional, default: 100
15 NS AR 8

gamma : float, optional
RBF 1% oF 5 2 4 .
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samples per_dataset per_cluster : int

B A JEE P AR SRR R

dataset_sizes : list of int

5 BE R AR

&[]
labels : array, shape (n_samples,)
FEAR R AR 2
# WIR L KL PO
centers = X[np.random.choice(X.shape[@], n_clusters,

replace=False)]

# RSN RIEEREARE SN RETHHE R R

target _dataset_counts = [max_cluster_size // len(
dataset_sizes)] x len(dataset_sizes)

remainder = max_cluster_size % len(dataset_sizes)

for i in range(remainder):

target _dataset _counts[i] += 1

for _ in range(max_iter):
A

= rbf_kernel(X, centers, gamma=gamma)

~ #=

# A — AW bR S B — A R R R RN I B
labels = np.full(X.shape[@], -1, dtype=int)
cluster_sizes = np.zeros(n_clusters, dtype=int)
dataset_counts = np.zeros((n_clusters, len(

dataset_sizes)), dtype=int)

# gk PR ROPE 4R, O AR A B B
start_idx = ©
for dataset_idx, dataset _size in enumerate(

dataset_sizes):
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end _idx = start_idx + dataset size

#2230 BE AR A 2 R S5 1R Y R

for sample_idx in range(start_idx, end_idx):
# B 2 TR A 5 AT O i e RO L
max_sim = —-np.inf

best_cluster = -1

# i I AR
for cluster_idx in range(n_clusters):
# 0 OR  ERER B, LA R AT A EOR, K
71 AH L) B2
if cluster_sizes[cluster_idx] <
max_cluster_size and \
dataset _counts[cluster_idx][dataset_idx
] < target_dataset counts[dataset_idx] and \
K[sample_idx, cluster_idx] > max_sim:
max_sim = K[sample_idx, cluster_idx]

best_cluster = cluster_idx

# 00 e RE AN B 4R 2 A o

if best_cluster != -1:
labels[sample _idx] = best cluster
cluster_sizes[best_cluster] += 1

dataset_counts[best cluster][dataset_idx]

+= 1
start_idx = end_idx
# K A 2 A I A AR R A R S A AR ™ RS SR
valid clusters = [i for i in range(n_clusters) if all(
dataset_counts[i][k] == target_dataset_counts[k] for k in

range(len(dataset _sizes)))]

#OUNR T AR R oK, BUE A B s RO AC IR B, IRk AR
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if len(valid _clusters) == n_clusters or _ == max_iter

break

# R L
new_centers = np.zeros((len(valid_clusters), X.shape
[11))
for i, valid_cluster in enumerate(valid_clusters):
if cluster_sizes[valid_cluster] > 0:
new_centers[i] = X[labels == valid_cluster].

mean(axis=0)

# MR RLRPOAHFZA, W AT IE XA
if np.all(centers[valid clusters] == new_centers):

break

centers = new_centers

# 40 R 2K A G AR E AT A R R Sk, dEAT AN Ak B
if len(valid_clusters) < n_clusters:
# TR 2 AR AR, R o0 IR R AR AR
remaining samples = np.where(labels == -1)[0]
remaining clusters = set(range(n_clusters)) — set(
valid_clusters)
for sample_idx in remaining_samples:
# 4% 2 R AR S 2 R0 AN A L A e Y R
max_sim = —-np.inf
best cluster = -1
for j in remaining clusters:
if K[sample_idx, j] > max_sim:
max_sim = K[sample_idx, j]
best_cluster = j
labels[sample_idx] = best _cluster
cluster_sizes[best_cluster] += 1

dataset_index = next(k for k, size in enumerate(
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149

150

dataset sizes) if sum(dataset sizes[:k]) <= sample_idx < sum
(dataset_sizes[:k+1]))

dataset_counts[best _cluster][dataset_index] += 1

# HRT A REH O
new_centers = np.zeros((n_clusters, X.shape[1l]))
for i in range(n_clusters):
if cluster_sizes[i] > ©O:
new_centers[i] = X[labels == i].mean(axis=0)

centers = new_centers

return labels, centers

df_personl = np.array(df_personl)
df_person2 = np.array(df_person2)
df_person3 = np.array(df_person3)

df = np.concatenate([df_personl, df_person2, df_person3])
# N KEEERE
labels persons, centers_persons =
strictly balanced_constrained_kernel kmeans(df, n_clusters

=12, gamma=0.1)

# RPN SR
model_params_persons = {

'centers': centers_persons, # M constrained kernel kmeans

PR AL 3K B Y centers

# labels person2, centers_person2 =
strictly balanced constrained_kernel kmeans(df_person2,
n_clusters=12, gamma=0.1)

# labels person3, centers_person3 =

strictly balanced_constrained_kernel kmeans(df_person3,
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[C BN e Y, I SN VS I \S]

n_clusters=12, gamma=0.1)

# model params_person2 = {
‘centers': centers_person2, # M
constrained _kernel kmeans g £t " 3k HU Y centers
# }
#
# model params_person3 = {
# 'centers': centers_person3, # M
constrained _kernel kmeans pg £ ' 3k HU Y centers
# }
# dump(model _params_person2, 'kernel_kmeans_model person2.
joblib ")
# dump(model_params_person3, 'kernel kmeans_model person3.

joblib ")

# PR AT
dump(model _params_persons,

strictly_balanced_kernel_kmeans_model persons.joblib"')

print("Cluster labels:", labels _persons)

labels = pd.DataFrame(np.concatenate([labels persons]))

labels.to_excel(r'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QAl\labels.xlsx"', index
False)

k-Cluster-Predict.py

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
from joblib import load

from sklearn.manifold import TSNE

from sklearn.metrics.pairwise import rbf_kernel
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# 0B 2

model params_personl load('kernel _kmeans_model personl.

joblib")

model params_person2 = load('kernel kmeans model person2.
joblib")

model_params_person3 = load('kernel kmeans _model person3.
joblib")

# 5 BB 2 0
centers_personl

model params_personl|[ 'centers’']

centers_person2 model params_person2[ 'centers’']

centers_person3 model params_person3['centers’]

# € SCTIIN pR %K

def predict_kernel _kmeans(X_new, centers, gamma=None):
# TR AR 5 R K L A A A
K = rbf_kernel(X_new, centers, gamma=gamma)

# RIIr

labels = K.argmax(axis=1)

return labels

#f ) RE 2RI BT R A i R B SR L K B AR 2R

X_new = pd.read_excel(r'D:\SoftFamily\Toolbox—App\PyCharm
Professional\Project\HunanProject\QA2\PersonsQ2.xlsx"') #
&

predicted_labels 1 = pd.DataFrame(predict_kernel kmeans(X_new.
iloc[:, :-1], centers_personl))

predicted_labels_2 = pd.DataFrame(predict_kernel_kmeans(X_new.
iloc[:, :-1], centers_person2))

predicted_labels 3 = pd.DataFrame(predict_kernel kmeans(X_new.
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iloc[:, :-1], centers_person3))

assert (predicted labels 1.columns == predicted labels 2.
columns).all() and (predicted_labels_1.columns ==
predicted _labels 3.columns).all()

# IR AU 2E R
predicted_labels = pd.DataFrame(index=predicted_labels 1.index

, columns=predicted_labels_1.columns)

for i in predicted labels 1.columns:
# B = DataFrame 17| &1 — &
stacked _series = pd.concat([predicted labels 1[i],
predicted_labels 2[i], predicted_labels 3[i]], axis=1)
# N 2 HHE
predicted_labels.iloc[i, :] = stacked_series.mode(axis=1)

[e]

df = pd.concat([X_new.iloc[:, :-1], predicted_labels], axis=1)

tsne = TSNE(random_state=42)
data_tsne = tsne.fit_transform(df)

colors=[ '#476A2A"', '#7851B8', '#BD3430', '#4A2D4E',
'#A83683"', '#4E655E', '#853541', '#3A3120',
"#A8CABA', '#B9C2A6', '#5E7C7D', '#C5D4BE']

plt.figure(figsize=(10, 10))
plt.xlim(data_tsne[:, ©].min(), data_tsne[:,0].max())
plt.ylim(data_tsne[:, 1].min(), data_tsne[:,1].max())

for i in range(len(data_tsne)):
plt.text(data_tsne[i,@],data _tsne[i,1], df.iloc[i, -1],
color=colors[df.iloc[i, -1]],
fontdict={"'weight':"'bold', 'size"':9})
plt.xlabel( 't-SNE feature 90")
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plt.ylabel( 't-SNE feature 1)
plt.show()

GPLearn.py

from gplearn.genetic import SymbolicTransformer
from IPython.display import Image

import pydotplus

import numpy as np

import pandas as pd

df = pd.read _excel('D:\\desktop\\hunan\\train.xlsx")
column_name = 'Lable' # i Jiifa 4

train = df.drop(column_name, axis=1)

y_label = df['Lable’]

function_set = ['add', 'sub', 'mul', ‘div‘, 'log', ‘sqrt', '

abs', 'neg', 'max', 'min']

st = SymbolicTransformer(
generations=20,
population_size=500,
hall of_ fame=100,
n_components=80,
function_set=function_set,
parsimony_coefficient=0.0005,
max_samples=0.9,
verbose=1,
random_state=0,

n_jobs=3

st.fit(np.array(train.astype(np.float32)), np.array(y_label))

graph = st._best_programs[@].export_graphviz()
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graph = pydotplus.graphviz.graph_from_dot_data(graph)

df = pd.read_excel('D:\\desktop\\hunan\\PersonUnknown.xlsx")

pd.DataFrame(
st.transform(
np.array(
df

)

).to_excel('PersonUnknowGp.xlsx"',index=False)

# o & JE PR A7 9 SVG 3L
graph.write_svg('output.svg")

gplearntrainClassifier.m

function [trainedClassifier, validationAccuracy] =
gplearntrainClassifier(trainingData)
% [trainedClassifier, validationAccuracy] = trainClassifier(

trainingData).

% A

% trainingData: — P& 5 A App H 1 1 AZ & 0w Y 5 Y
%=

%

%

% e

% trainedClassifier: — PN FIIHGR > RKAMEH K. KW
i B & B ok T B I 4R

% K fE B E B

%

% trainedClassifier.predictFcn: — /4~ %F 3 038 47 70 90 9 o8

%

% validationAccuracy: VDA H 4 b T =X 3878 56 0F o 5 5 09 SUKS &
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. 7£ App ", "BiZ"
% 7K R B A AR AL Y 06 IE oE B .

% A ZACHE TR G A, WEFINE LS, BHEHRG
G R SRS R TNE X
trainingData M @y & 47 1 H 1% o8 4.

¥R ¥ xR

Blan, WEFINGSETHEHHEEELE T INEWT LR, HigA:
[trainedClassifier, validationAccuracy] = trainClassifier(
T)

IS

R

% Wi 3R B BY “"trainedClassifier™ X T2 4T, &4
Ji|

% [yfit,scores] = trainedClassifier.predictFcn(T2)

R

% T2 WAE—AFR, Horp 2D A 5 SR AR T 2S5 2 A [F
A S . A R TEAE B, i
% F A

trainedClassifier.HowToPredict

R

% T AR R g LY.

% AR AR R B AL 3O & T IR DA YI R AL

%

inputTable = trainingData;

predictorNames = {'x0"', 'x1', 'x2', 'x3', 'x4', 'x5', 'x6",
x7', 'x8', 'x9', 'x1ie', 'x11', 'x12', 'x13', 'x14', 'x15', '
x1l6', 'x17', 'x18', 'x19', 'x20', 'x21', 'x22', 'x23', 'x24'
, 'x25', 'x26', 'x27', 'x28', 'x29', 'x3e', 'x31', 'x32', '
x33', 'x34', 'x35', 'x36', 'x37', 'x38', 'x39', 'x40', 'x41'
, 'x42', 'x43', 'x44', 'x45', 'x46', 'x47', 'x48', 'x49', '
x50', 'x51', 'x52', 'x53', 'x54', 'x55', 'x56', 'x57', 'x58'
, 'x59', 'x6e0', 'x61', 'x62', 'x63', 'x64', 'x65', 'x66', '
x67', 'x68', 'x69', 'x7e', 'x71', 'x72', 'x73', 'x74', 'x75'
, 'x76', 'x77', 'x78', 'x79'};
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predictors = inputTable(:, predictorNames);

response = inputTable.Lable;

isCategoricalPredictor = [false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false];

classNames = [1; 2; 3; 4; 5; 6; 7; 8; 9; 1l0; 11; 12];

% R PCA ] T 900 A2 & A [
% A% BCAE T A4S B35 4T PCA. PCA N £ % 43 25 i I A% & 3 47 AT {4t
M
isCategoricalPredictorBeforePCA = isCategoricalPredictor;
numericPredictors = predictors(:, ~isCategoricalPredictor);
numericPredictors = table2array(varfun(@double,
numericPredictors));
% AE PCA Wb ZiAF "inf' {H A b ok K Ak .
numericPredictors(isinf(numericPredictors)) = NaN;
numComponentsToKeep = min(size(numericPredictors,2), 10);
[pcaCoefficients, pcaScores, ~, ~, explained, pcaCenters]
pca(...
numericPredictors,
"NumComponents', numComponentsToKeep);
predictors = [array2table(pcaScores(:,:)), predictors(:,
isCategoricalPredictor)];
isCategoricalPredictor = [false(1l,numComponentsToKeep), true

(1,sum(isCategoricalPredictor))];

% IG5 2K A
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% DA ACHS 45 € B A o 26 A e I I 2k 0 26 4
template = templateTree(...
"MaxNumSplits', 599,
"NumVariablesToSample', '"all');
classificationEnsemble = fitcensemble(...
predictors,
response,
'Method', 'Bag’,
"NumLearningCycles', 500,
'Learners', template,

"ClassNames', classNames);

% Al predict ek %UBY 2 45 R 451 1K

predictorExtractionFcn = @(t) t(:, predictorNames);

pcaTransformationFcn = @(x) [ array2table((table2array(varfun(
@double, x(:, ~isCategoricalPredictorBeforePCA))) -
pcaCenters) x pcaCoefficients), x(:,
isCategoricalPredictorBeforePCA) ];

ensemblePredictFcn = @(x) predict(classificationEnsemble, x);

trainedClassifier.predictFcn = @(x) ensemblePredictFcn(

pcaTransformationFcn(predictorExtractionFcn(x)));

% In] 45 2R G5 AR s g B
trainedClassifier.RequiredVariables = {'x0', 'x1', 'x2', 'x3',
'x4', 'x5', 'x6', 'x7', 'x8', 'x9', 'xie', 'x1i1', 'xi2', '

x13', 'x14', 'x15', 'x16', 'x17', 'x18', 'x19', 'x20', 'x21'
, 'x22', 'x23', 'x24', 'x25', 'x26', 'x27', 'x28', 'x29', '
x30', 'x31', 'x32', 'x33', 'x34', 'x35', 'x36', 'x37', 'x38'
, 'x39', 'x40', 'x41', 'x42', 'x43', 'x44', 'x45', 'x46', '
x47', 'x48', 'x49', 'x50', 'x51', 'x52', 'x53', 'x54', 'x55'
, 'x56', 'x57', 'x58', 'x59', 'x60', 'x61', 'x62', 'x63', '
x64', 'x65', 'x66', 'x67', 'x68', 'x69', 'x70', 'x71', 'x72'
, 'x73', 'x74', 'x75', 'x76', 'x77', 'x78', 'x79'};

trainedClassifier.PCACenters = pcaCenters;

trainedClassifier.PCACoefficients = pcaCoefficients;
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trainedClassifier.ClassificationEnsemble =
classificationEnsemble;

trainedClassifier.About = ' 45 #) (& 2 M4y 25 27
L T i

trainedClassifier.HowToPredict = sprintf (" ZE %[ % T 47T
W, A \n [yfit,scores] = c.predictFen(T) \n} '"'c'' #
e 0 A Ry e S5 A IR R A8 B 4% FR, Bl " "trainedModel'' . \n \ni
T U5 HPATNANAERBRAZ &: \n c.Requiredvariables \n#%
A OB W /) B R R A WS E B G BIE L. \nZ
s HAh A B . \n \nfg X HEYIFE B, 52 W <a href="matlab:
helpview(fullfile(docroot, ''stats'', ''stats.map''), "'

>] #8 R2024b H i

\

appclassification_exportmodeltoworkspace'')">How to predict

using an exported model</a>. ');

% BT AL M I LY.

% AR AR R B AL B8 & A A IR DA I R A

%

inputTable = trainingData;

predictorNames = {'x0', 'x1', 'x2', 'x3', 'x4', 'x5', 'x6', '
x7', 'x8', 'x9', 'xie', 'x11', 'x12', 'x13', 'x14', 'x15', '
xl6', 'x17', 'x18', 'x19', 'x20', 'x21', 'x22', 'x23', 'x24'
, 'x25', 'x26', 'x27', 'x28', 'x29', 'x3@', 'x31', 'x32', '
x33', 'x34', 'x35', 'x36', 'x37', 'x38', 'x39', 'x40', 'x41'
, 'x42', 'x43', 'x44', 'x45', 'x46', 'x47', 'x48', 'x49', '
x50', 'x51', 'x52', 'x53', 'x54', 'x55', 'x56', 'x57', 'x58'
, 'x59', 'x60', 'x61', 'x62', 'x63', 'x64', 'x65', 'x66', '
x67', 'x68', 'x69', 'x7e0', 'x71', 'x72', 'x73', 'x74', 'x75'
, 'xX76', 'x77', 'x78', 'x79'};

predictors = inputTable(:, predictorNames);

response = inputTable.LlLable;

isCategoricalPredictor = [false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,

false, false, false, false, false, false, false, false,

false, false, false, false, false, false, false, false,
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90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

107

108

109

110

111

112
113

false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false];

classNames = [1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12];

% PRAT AZ S E Ik

KFolds = 5;

cvp = cvpartition(response, 'KFold', KFolds);

% CRF TN R A5 Ak SR 2 R

validationPredictions = response;

numObservations = size(predictors, 1);

numClasses = 12;

validationScores = NaN(numObservations, numClasses);

for fold = 1:KFolds
trainingPredictors = predictors(cvp.training(fold), :);
trainingResponse = response(cvp.training(fold), :);

foldIsCategoricalPredictor = isCategoricalPredictor;

% CRF PCA B ] T 10 I A% & AE B

% ALK E(E T AL Bz AT PCA. PCA A & X 73 28 1 I A2 & W47 AF A
ab B

isCategoricalPredictorBeforePCA =
foldIsCategoricalPredictor;

numericPredictors = trainingPredictors(:, ~
foldIsCategoricalPredictor);

numericPredictors = table2array(varfun(@double,
numericPredictors));

% A PCA W lbZiHF "inf' H Ay ok K Xk .

numericPredictors(isinf(numericPredictors)) = NaN;

numComponentsToKeep = min(size(numericPredictors,2), 10);

[pcaCoefficients, pcaScores, ~, ~, explained, pcaCenters]

= pca(...
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114
115
116

117

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

134

135

136
137
138
139
140
141

numericPredictors,
"NumComponents', numComponentsToKeep);
trainingPredictors = [array2table(pcaScores(:,:)),
trainingPredictors(:, foldIsCategoricalPredictor)];
foldIsCategoricalPredictor = [false(1,numComponentsToKeep)

, true(l,sum(foldIsCategoricalPredictor))];

% IG5 2K s
% LA AR 38 E B AT o 2R A% e 0 I R 2K AR
template = templateTree(...
"MaxNumSplits', 599,
"NumVariablesToSample', 'all');
classificationEnsemble = fitcensemble(...
trainingPredictors,
trainingResponse,
'"Method', 'Bag',
"NumLearningCycles', 500,
'Learners’', template,

"ClassNames', classNames);

% {1 predict R %4 E 45 R 454 1K

pcaTransformationFcn = @(x) [ array2table((table2array(
varfun(@double, x(:, ~isCategoricalPredictorBeforePCA))) -
pcaCenters) x pcaCoefficients), x(:,
isCategoricalPredictorBeforePCA) ];

ensemblePredictFcn = @(x) predict(classificationEnsemble,
X);

validationPredictFcn = @(x) ensemblePredictFcn(

pcaTransformationFcn(x));
% In] 4 2R S AR T s o B
% VT 5 gk 95

validationPredictors = predictors(cvp.test(fold), :);

[foldPredictions, foldScores] = validationPredictFcn(
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validationPredictors);

142

143 % iSRG W A7 i T

144 validationPredictions(cvp.test(fold), :) = foldPredictions
5

145 validationScores(cvp.test(fold), :) = foldScores;

146 |end

147

148 (% T 5 5 uk dE o

149 | correctPredictions = (validationPredictions == response);

150 |isMissing = isnan(response);
151 |correctPredictions = correctPredictions(~isMissing);
152 |validationAccuracy = sum(correctPredictions)/length(

correctPredictions);

trainClassifier.m

I |[function [trainedClassifier, validationAccuracy] =
trainClassifier(trainingData)

2 |% [trainedClassifier, validationAccuracy] = trainClassifier(
trainingData)

3%

4 1% A

5 1% trainingData: — & A App H Y I AL &R L 4 Y
%o

6 |%

7%

8 1% ik

9 |% trainedClassifier: — PN FIIHGR > RKAMEH K. KW
(ZNU LRSI SO | 2

10 |% Ko fE B R T B.

11 1%

12 |% trainedClassifier.predictFcn: — /4~ %F 3 038 47 70 90 9 o8

13 1%

14| % validationAccuracy: DA 43 b B 2 35 7R B Uk o 0 J32 0 BURS J&
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15
16
17

18
19
20
21

22
23

24
25
26

27
28
29
30
31
32
33
34
35

36
37
38

%

N

%
%
%

. 7£ App ", "BiZ"
7K R B A AR AL Y 06 IE oE B .

R Z AR E T AR R, BERINGEsIEa, EHEHER
G R SRS R TNE X
trainingData M @y 2471 8 1% oK %K.

Blan, WEFINGSETHEHHEEELE T INEWT LR, HigA:
[trainedClassifier, validationAccuracy] = trainClassifier(
T)

Wi 3R [\ ) "trainedClassifier" X} ¥ E(HE T2 FE47 W, i
H

[yfit,scores] = trainedClassifier.predictFcn(T2)

T2 RN FR, HP /D8 5148 86880 m A & %) A FE
BT AR ). A R B, T
LN

trainedClassifier.HowToPredict

S T AZ R R LY
AT AR K K03 A B O B Al 1) B R PA I SR A AL

inputTable = trainingData;

predictorNames = {'x0"', 'x1', 'x2', 'x3', 'x4', 'x5', 'x6",

x7', 'x8', 'x9', 'x1ie', 'x11', 'x12', 'x13', 'x14', 'x15', '
x1l6', 'x17', 'x18', 'x19', 'x20', 'x21', 'x22', 'x23', 'x24'
, 'x25', 'x26', 'x27', 'x28', 'x29', 'x3e', 'x31', 'x32', '
x33', 'x34', 'x35', 'x36', 'x37', 'x38', 'x39', 'x40', 'x41'
, 'x42', 'x43', 'x44', 'x45', 'x46', 'x47', 'x48', 'x49', '
x50', 'x51', 'x52', 'x53'};

predictors = inputTable(:, predictorNames);

response = inputTable.Lable;

isCategoricalPredictor = [false, false, false, false, false,
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60
61
62

false, false, false, false, false, false, false,
false, false, false, false, false, false, false,
false, false, false, false, false, false, false,
false, false, false, false, false, false, false,
false, false, false, false, false, false, false,
false, false, false, false, false, false, false,
false];

false,
false,
false,
false,
false,

false,

classNames = [1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12];

% U o 2 A
% DATR AU 45 1 B Ay a0 2 A% ik 09 I 2R 2R AR
template = templateSVM(...
'KernelFunction', 'polynomial',
'PolynomialOrder', 3,
'KernelScale', 'auto',
'BoxConstraint', 1,
‘Standardize’', true);
classificationSVM = fitcecoc(...
predictors,
response,
'Learners’', template,
'Coding', 'onevsone',

"ClassNames', classNames);

% i Al predict pR B 7 45 R 451 1k

predictorExtractionFcn = @(t) t(:, predictorNames);
svmPredictFcn = @(x) predict(classificationSVM, x);
trainedClassifier.predictFcn = @(x) svmPredictFcn(

predictorExtractionFcn(x));

% Iu) 45 SR g5 A A s I o B
trainedClassifier.RequiredVariables = {'x0', 'x1°',
'x4', 'x5', 'x6', 'x7', 'x8', 'x9', 'xlie', 'x11
x13', 'x14', 'x15', 'x1ié6é', 'x17', 'x18', 'x19',
, 'x22', 'x23', 'x24', 'x25', 'x26', 'x27', 'x28
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63
64

65

66
67
68
69
70
71

72
73
74

x30', 'x31', 'x32', 'x33', 'x34', 'x35', 'x36', 'x37', 'x38'
, 'x39', 'x40', 'x41', 'x42', 'x43', 'x44', 'x45', 'x46', '
x47"', 'x48', 'x49', 'x50', 'x51', 'x52', 'x53'};
trainedClassifier.ClassificationSVM = classificationSVM;
trainedClassifier.About = "It 44 #) (K 2 M 0 2224 2] 4% R2024b S5 i
ORI S U
trainedClassifier.HowToPredict = sprintf ("2 X0 Hr¢ T JE47 7
W, #EMH: \n [yfit,scores] = c.predictFcn(T) \n¥ ''c'' ¥
M AE NSRRI FR, Bl ' 'trainedModel’' . \n \n3
T VS HATHAERMBAZE: \n c.RequiredVariables \n#%
A% (AR /e &L B R A 5 s Y SR AR PE L . \nZZ
AR B . \n \nH XIFEME L, WS <a href="matlab:
helpview(fullfile(docroot, ''stats'', ''stats.map''), "'
appclassification_exportmodeltoworkspace'')">How to predict

using an exported model</a>. ');

% HE U AL A LY

% PATR AR R Kl AL BN A& A IR DI R A A

%

inputTable = trainingData;

predictorNames = {'x0', 'x1', 'x2', 'x3', 'x4', 'x5', 'x6', '
x7', 'x8', 'x9', 'xie', 'x11', 'x12', 'x13', 'x14', 'x15', '
xl6', 'x17', 'x18', 'x19', 'x20', 'x21', 'x22', 'x23', 'x24'
, 'xX25', 'x26', 'x27', 'x28', 'x29', 'x3e', 'x31', 'x32', '
x33', 'x34', 'x35', 'x36', 'x37', 'x38', 'x39', 'x40', 'x41'
, 'x42', 'x43', 'x44', 'x45', 'x46', 'x47', 'x48', 'x49', '
x50', 'x51', 'x52', 'x53'};

predictors = inputTable(:, predictorNames);

response = inputTable.Lable;

isCategoricalPredictor = [false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,
false, false, false, false, false, false, false, false,

false, false, false, false, false, false, false, false,
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false, false, false, false, false, false, false, false,
false];

75 |classNames = [1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12];

76

77 1% AT A S AIE

78 |KFolds = 5;

79 |cvp = cvpartition(response, 'KFold', KFolds);

80 |% K TN 4] 4R AL O i 24 Y K/

g1 |validationPredictions = response;

82 |numObservations = size(predictors, 1);

83 |numClasses = 12;

84 |validationScores = NaN(numObservations, numClasses);

85 |for fold = 1:KFolds

86 trainingPredictors = predictors(cvp.training(fold), :);

87 trainingResponse = response(cvp.training(fold), :);

88 foldIsCategoricalPredictor = isCategoricalPredictor;

89

90 % I G5 o 2 A%

91 % DA ACHS 45 € BT AT g 26 A e I I 2k o 26 4%

92 template = templateSVM(...

93 'KernelFunction', 'polynomial',

94 'PolynomialOrder', 3,

95 'KernelScale', 'auto',

96 'BoxConstraint', 1,

97 ‘Standardize', true);

98 classificationSVM = fitcecoc(...

99 trainingPredictors,

100 trainingResponse,

101 'Learners’', template,

102 'Coding', 'onevsone',

103 ‘ClassNames', classNames);

104

105 % i A} predict R B 45 R 45 1 1k

106 svmPredictFcn = @(x) predict(classificationSVM, x);

107 validationPredictFcn = @(x) svmPredictFcn(x);
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108
109
110
111
112
113

114
115
116

117
118

120
121
122
123
124

S O 0 9 N R WD =

—_—
—_

12

% 1) 4l R A5 0 R I B

% B I Uk 15
validationPredictors = predictors(cvp.test(fold), :);
[foldPredictions, foldScores] = validationPredictFcn(

validationPredictors);

% 4% 5 he WY A il T
validationPredictions(cvp.test(fold), :) = foldPredictions
validationScores(cvp.test(fold), :) = foldScores;

end

% T u b v A R

correctPredictions = (validationPredictions == response);
isMissing = isnan(response);

correctPredictions = correctPredictions(~isMissing);
validationAccuracy = sum(correctPredictions)/length(

correctPredictions);

HNQ3.m

clc, clear, close all
pathl = 'Y2%[02/Person’;

path2 = "/a';
path3 = 't';
path4 = '.xlsx";

acc = zeros(13, 12, 5);
zeros (13, 12, 5);
4:13
for j = 1:12

for k = 1:5

omega

for i

my path = strcat(pathl,num2str(i),path2,num2str(j)
,path3,num2str(k),path4d);
data = xlsread(my_path);
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13 A = data(:,1:3);
14 B = data(:,4:6);
15 C = mean(A);

16 D = mean(B);

17 E = sum(C."2);

18 F = sum(D."2);

19 acc(i, j, k) = E;
20 omega(i, j, k) = F;
21 end

22 end

23 i

24 |end

25 |filenamel
26 |filename?2

"Accl.xlsx';

'Omegal.xlsx"';

27 |Sheet_name = 'Action';

28 |for 1 = 1:12

29 Sheet = strcat(Sheet_name, num2str(i));
30 my_acc = zeros(13, 5);

31 my _omega = zeros(13, 5);

32 for j = 4:13

33 my_acc(j, :) = squeeze(acc(j, i, :));
34 my _omega(j, :) = squeeze(omega(j, i, :));
35 end

36 xlswrite(filenamel, my_acc, Sheet);

37 xlswrite(filename2, my_omega, Sheet);

38 i

39 |end
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