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BT BRI 73 SR e ST 18 3 A4 DL A R

S, AEHMAE 1 3 BRI N REE PRSI R E s, A Bootstraping 7 1%
MR TR R H m DFEA, LT ntree CRFE, A n_tree MIZREE;

H, XIT n_tree MINZREE, AR n_tree M RFFARY

=L X T AR, B ZR BB MR AR E AN EO n, IBARER
I3 RN IR YRS B 25 A5 B 25 LU B i i R AR 1R AT 4 L

F, RN EXESR T, BENXT SR TA ARG E TR —2K. 1£
TR ) 73 B AR AT ZEBTAL

WL, KA R 2 AR SR LB ATLAR AR . BEXT 12 FE IR I 73 S 1), 4
W R R ARG R

AR A T X E S I BEHLAR AR 7 R R AT 1 500, Bda S RIS B
KRR E 24 fox, SESEIEE S R URRIE B 25 B,

EIRIE 21300 6.94%
MAAEE 20100 6.55%
AaE 22100 7.20%

Gz ollat;3 33100 10.79%
BT 32300 10.53%
IR 27000 8.80%

BRER 25100 8.18%

#F 24000 7.82%

YASZ 20500 6.68%

AN 22000 7.17%
SRALER R EAAN 28300 OIP200
SRALEEBE TN 31000 10.10%
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Categories
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5.1.4 45

KA BENLARARELIENT 3 425250 N R s s REEIE 34T T R2E, FIH PCA kit
AT RE4E ] 3R T iz PRSI 2R I, BAR U R R AR
2 A1 SR

e Personl Person2 Person3
F1R 6 4 4
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%8k 4 1 10
e 5 4 4
#1028 1 1 5
11K 4 5 1
12K 2 1 1

5.2 BB —iER RS 5K R
5.2.1 £F PCA HI4{EFE4E

FEHEAT IS BRI UG . BN REARIRTS T 90 AMRHIE . BELEAE H BT A R EAE
FFHIE Rl B A S AR BB PR A o e AERF AR B 72 U1 el B v AT B 2 5 e R ) AR 2R ) vf
fatt, IR R HAR BEBYARAIRE /1. BEAh, e e B 14 2 3l ki a] o
I, 7 EE I R AT IR 4 . AR E S 408 (Principal Component Analysis,
PCA) X} e 4ERFEEE AT B 4E, ok 1 LA T i 4t

(D ik G . i 2 A s 4ERE BIR4E, S IFERURE, B E IR,
T i v A2 2R P A 12
(2) MIBRTCRFHE . R ITURFFE, #ORNARIESR M BT TUR
FHAIE A2 FEA IR B R S B AFAE, BT LAV R
(3) MPIBATHE . ] PCA PEA4ERESE = BLVA RIS AT IR, AERTIIZRmt ), IR
SRIZALHE ST
(4) Jl/basia) 5 BT PCA KR A 90 4EHFAEFE4ER 14 48, T2 D 7 3R r

1] H

IR L i, REAERRAEAMNIR & TR R, IR TR IEAE T, (AR RIS
BRI A 2R By v RRORH A

DEREE R (%)

10 (%) 11 (4) 12 (%) 13 (4) 14 (%) 15 (%) 16 (4)
K-EiT5R 92.09 92.23 92.78 93.44 96.24 94.05 93.42
FEHLERMR 94.49 94.89 94.96 95.30 96.85 95.10 94.04
TiEEEH 91.75 92.70 92.22 93.04 94.21 92.21 92.32

32 BT PCA [MRFAEFELE 5 RIAS R SR e R
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10 245250 N Rt AT o3 S Mk Re b

BN, fH IR AL A A B B H B 3 RS2 N G2 30 YRIE SRS B it
1735
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Learning Curves of Different Classifiers
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M R
FEERF/XBRG

AER SRR

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from scipy.signal import spectrogram, wiener

from sklearn.preprocessing import MinMaxScaler

# TEHCHE

file_path ='./Person1/SY47.xIsx'

df = pd.read_excel(file_path, engine='openpyxl')

# SR FI s

columns = df.columns

data = df.dropna()

# W ERFEAIR

fs =100

# 2 R 5 B IR

fig, axs = plt.subplots(2, 3, figsize=(18, 10))

for 1, column in enumerate(columns):
time series_data = data[column].to_numpy()
ax =axs[i//3,1% 3]
ax.plot(time series data)
ax.set_title(fTime Domain Plot of {column}')
ax.set_xlabel("Sample')
ax.set_ylabel("Amplitude')

plt.tight layout()

plt.show()

# 0B B BEAT P2 M Ak B 222 o I ek 1]

columns = data.columns

fig, axs = plt.subplots(2, 3, figsize=(18, 10))

for 1, column in enumerate(columns):
time series_data = data[column].to_numpy()
# [N AL
denoised_data = wiener(time_series_data)
# 2] BT e BN s
ax =axs[i//3,1% 3]
ax.plot(denoised data)
ax.set_title(fDenoised Time Domain Plot of {column}")
ax.set_xlabel("Sample')

36



fs)

ax.set_ylabel("Amplitude')
plt.tight layout()
plt.show()
# H— A2
scaler = MinMaxScaler(feature range=(-1, 1))
normalized data = scaler.fit transform(data)
# RSB AT 23— AL S B A
columns = data.columns
fig, axs = plt.subplots(2, 3, figsize=(18, 10))
for 1, column in enumerate(columns):
time series_data = normalized data[:, i]
# 23— Ja B
ax =axs[1//3,1% 3]
ax.plot(time series_data)
ax.set_title(fNormalized Time Domain Plot of {column}")
ax.set_xlabel("Sample")
ax.set_ylabel("Amplitude')
plt.tight layout()
plt.show()
# 2 EES R IR R
fig, axs = plt.subplots(2, 3, figsize=(18, 10))
for 1, column in enumerate(columns):
time series_data = data[column].to_numpy()
frequencies, times, Sxx = spectrogram(time_series_data, fs)
ax =axs[i//3,1% 3]
cax = ax.pcolormesh(times, frequencies, 10 * np.log1 0(Sxx), shading="gouraud')
fig.colorbar(cax, ax=ax, label="Intensity [dB]'")
ax.set_title(f'Spectrogram of {column}')
ax.set_ylabel('"Frequency [Hz]")
ax.set_xlabel("Time [s]')
plt.tight layout()
plt.show()
# 2R B R PR G I ) IR
fig, axs = plt.subplots(2, 3, figsize=(18, 10))
for 1, column in enumerate(columns):
time series_data = data[column].to_numpy()
denoised data = wiener(time_series_data)
frequencies_denoised, times_denoised, Sxx_denoised = spectrogram(denoised data,

ax =axs[i//3,1% 3]
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cax =  ax.pcolormesh(times_denoised, frequencies_denoised, 10
np.logl 0(Sxx_denoised), shading='gouraud")

fig.colorbar(cax, ax=ax, label="Intensity [dB]")
ax.set_title(fDenoised Spectrogram of {column}')
ax.set_ylabel('Frequency [Hz]'")
ax.set_xlabel('Time [s]")

plt.tight _layout()

plt.show()

# 2l EES A B

fig, axs = plt.subplots(2, 3, figsize=(18, 10))

for 1, column in enumerate(columns):
time series_data = data[column].to_numpy()
ax =axs[1//3,1% 3]
ax.scatter(range(len(time_series data)), time series_data)
ax.set_title(f'Scatter Plot of {column}")
ax.set_xlabel("Sample")
ax.set_ylabel("Amplitude')

plt.tight layout()

plt.show()

# 2SR B R

fig, axs = plt.subplots(2, 3, figsize=(18, 10))

for 1, column in enumerate(columns):
time series_data = data[column].to_numpy()
ax =axs[i//3,1% 3]
ax.boxplot(time_series_data, vert=False)
ax.set_title(fBox Plot of {column}")
ax.set_xlabel('Amplitude')

plt.tight layout()

plt.show()

KNN. Random Forest. SVM. Stacking 5% 73 28%} Ll

import pandas as pd

import numpy as np

import glob

from sklearn.model selection import train_test_split, cross_val score
from sklearn.preprocessing import MinMaxScaler

from sklearn.neighbors import KNeighborsClassifier

from sklearn.ensemble import RandomForestClassifier, StackingClassifier
from sklearn.svm import SVC

from sklearn.linear model import LogisticRegression

from sklearn.metrics import classification_report, confusion matrix
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import matplotlib.pyplot as plt
import seaborn as sns
# BB LA AT
base path ="./Person3"
# 08 A U AT IR R A
def generate file paths(base path, num_paths):
file paths =[]
for i in range(1, num_paths + 1):
# A RCT H s A4
filename = "SY {i}.xIsx"
# AR SE BT
full path = f{"{base path}/{filename}"
file paths.append(full path)
return file paths
# AR 10 A SO R AR
num_paths = 60
file paths = generate file paths(base path, num_paths)
# R
data frames =[]
for file path in file paths:
df = pd.read_excel(file_path)
data_frames.append(df)
# AR EEAN SO I EdE S5 F A R
all data = pd.concat(data frames, ignore index=True)
print(f"Total data shape: {all data.shape}")
# QI RREE
labels = np.concatenate([np.full(len(df), i // 5) for i, df in enumerate(data_frames)])
print(f"'Labels shape: {labels.shape}")
# A
scaler = MinMaxScaler(feature_range=(-1, 1))
normalized data = scaler.fit_transform(all_data)
# ATHLEE SR
X, labels = shuffle(normalized data, labels, random_state=42)
print(f"Shuffled data shape: {X.shape}")
# YR B U SRR A AR
X train, X test, y train, y test = train_test split(X, labels, test size=0.2,
random_state=42)
print(f"Training data shape: {X train.shape}, Testing data shape: {X test.shape}")
# 78 SUH B A4 R

activity names = [
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EIRIE", " IE", EAE", AT LR, B A TR, YA B, BB, AL T
"OUEALT, RN, ARAR HLES ) R AB SN, "M A ) S AE SN
]
# 8 AR AN oA Y
base models = [
('knn', KNeighborsClassifier(n_neighbors=5)),
('rf', RandomForestClassifier(n_estimators=100, random_state=42)),
(‘'svm', SVC(kernel='"linear', probability=True, random_state=42))
]
meta model = LogisticRegression()

stacking_clf = StackingClassifier(estimators=base models,
final estimator=meta_model)

# IRVl AR A

models = {
'KNN'": KNeighborsClassifier(n_neighbors=5),
'Random Forest': RandomForestClassifier(n_estimators=100, random_state=42),
'SVM'": SVC(kernel='linear', probability=True, random_state=42),
'Stacking': stacking_clf

b

# LA SR TR VR

fig, axs = plt.subplots(2, 2, figsize=(16, 12))

for ax, (name, model) in zip(axs.flatten(), models.items()):
model.fit(X_train, y train)
y_pred = model.predict(X _test)
cm = confusion_matrix(y_test, y_pred)

sns.heatmap(cm, annot=True, fmt='d', xticklabels=activity names,
yticklabels=activity names, ax=ax)

ax.set_title(fConfusion Matrix - {name}")
ax.set_xlabel('"Predicted")
ax.set_ylabel("True")

plt.tight layout()

plt.show()

# FTEN > It

for name, model in models.items():
y_pred = model.predict(X _test)
print(f"Classification Report for {name}:\n")
print(classification_report(y test, y pred, target names=activity names))

print("\n")

ZRFAE AL S AU R SR 7 RN L
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import pandas as pd
import numpy as np
import glob
from scipy.signal import spectrogram
from sklearn.preprocessing import MinMaxScaler
from sklearn.model selection import train_test split
from sklearn.ensemble import RandomForestClassifier, StackingClassifier
from sklearn.svm import SVC
from sklearn.linear model import LogisticRegression
from sklearn.metrics import classification_report, confusion_matrix
import matplotlib.pyplot as plt
import seaborn as sns
# WEEARKT
base path = "/ff1t 5"
# 08 A U AT IR R A
def generate file paths(base path, num_paths):
file paths =[]
for i in range(1, num_paths + 1):
# AT H SR A4
filename = f"unknown {i}.xlsx"
# AR AT
full path ={"{base path}/{filename}"
file paths.append(full path)
return file paths
# A 10 SO
num_paths =5
file paths = generate file paths(base path, num_paths)
# BEHCERE
data frames =[]
for file path in file paths:
df = pd.read_excel(file_path)
data_frames.append(df)
# AR ST I HE S R AR TR
all data = pd.concat(data frames, ignore index=True)
print(f'Total data shape: {all data.shape}")
# BIEARRE
labels = np.concatenate([np.full(len(df), i // 5) for i, df in enumerate(data_frames)])
print(f"'Labels shape: {labels.shape}")
# PEHUN SR AL

def extract time domain_features(data):
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features = []
for col in data.columns:
col data = data[col].dropna().to_numpy()
mean = np.mean(col data)
std = np.std(col data)
features.extend([mean, std])
return features
# PRAU SR R AL
def extract time frequency features(data, fs=100):
features = []
for col in data.columns:
col_data = data[col].dropna().to_numpy()
_, _, Sxx = spectrogram(col data, fs)
total energy = np.sum(Sxx)
features.append(total _energy)
return features
# SEHURFIE
time domain_features = extract time domain features(all data)
time frequency features = extract time frequency features(all data)
# O I SRR AN B AT R R
all features = np.concatenate([time domain_features, time frequency features])
# H—fb A2
scaler = MinMaxScaler(feature range=(-1, 1))
normalized features = scaler.fit _transform(all_features.reshape(-1, 1)).flatten()
# FTEL B R
X, labels = shuffle(normalized features.reshape(1, -1), labels, random_state=42)
print(f'Shuffled data shape: {X.shape}")
# 55 B N ZRge it g
X train, X test, y train, y test = train_test split(X, labels, test size=0.2,

random_state=42)

print(f"Training data shape: {X train.shape}, Testing data shape: {X test.shape}")
# € SLE BN PR
activity names = [

IR, A, AR, PAT R, BT R, IR B, B, A T

S, Y TRALF I LR, " TALF I T RSB

]

# 78 AR AN e A

base models = [
('rf', RandomForestClassifier(n_estimators=100, random_state=42)),
('svm', SVC(kernel='"linear', probability=True, random_state=42))
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meta_model = LogisticRegression()

stacking clf = StackingClassifier(estimators=base models,
final estimator=meta_model)

# IR APPSR

models = {
'Random Forest': RandomForestClassifier(n_estimators=100, random_state=42),
'SVM'": SVC(kernel='linear', probability=True, random_state=42),
'Stacking': stacking clf

b

# L BRI LR TR I R R

fig, axs = plt.subplots(1, 3, figsize=(18, 6))

for ax, (name, model) in zip(axs.flatten(), models.items()):
model.fit(X train, y_train)
y_pred = model.predict(X _test)
cm = confusion matrix(y_test, y pred)

sns.heatmap(cm, annot=True, fmt='d', xticklabels=activity names,
yticklabels=activity names, ax=ax)

ax.set_title(fConfusion Matrix - {name}")
ax.set_xlabel('Predicted")
ax.set_ylabel("True")

plt.tight layout()

plt.show()

# ATEI I

for name, model in models.items():
y_pred = model.predict(X _test)
print(f"'Classification Report for {name}:\n")
print(classification_report(y_test, y_pred, target names=activity names))
print("\n")
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