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[Iporpamuuit KO4 3aCTOCYHKY:

import numpy as np
from filterpy.kalman import KalmanFilter

def apply kalman_filter(data):

# dim_x=1: KinbkicTb 3MiHHUX cTaHy cucTemMn (OLHOBUMipHUWA CTaH,
HanNpuknag, MOJIOXEHHA) .

# dim_z=1: KinbkicTb BuMipwBaHb (OfHE BMMipHBaHHA B KOXEH MOMEHT
yacy).

kf = KalmanFilter(dim_x=1, dim_z=1)

# MNo4aTkoBWW CTaH,Hanpuknag, skwo data[@] = 10, TO NOYaTKOBUI CTaH
— 1o.

kf.x = np.array([[data[@]]])

# Mopenb nepexopy,F = 1 o3Haya€, WO CTaH He 3MiHWETbCA (cTanun
CTaH).

kf.F = np.array([[2]])

# Mopenb cnocTtepexeHHA, H = 1 o3Hava€e, wo mMu b6e3nocepelHbO
BUMipwEMO CTaH (HanNpuknag, MNOJIOXEHHA) .

kf.H = np.array([[1]])

# MNoyaTkoBa KoBapiauiAa, P = 1 o3HAa4Ya€e NOMipHYy BNEBHEHiCTb Yy
Nno4YaTKOBOMY CTaHi.

# 36inbweHHA 3HAYeHHA npu3Bede A0 MeHWOl BNEeBHEHOCT1 Ta 6inbwol
aganTuBHOCTi dinbTpa.

kf.P *= 1

# R = 0.1 BKa3sy€e Ha HU3bKUI WyM (BUMipHBaHHA AOCUTb TOYH1)

# binbwe 3Ha4YeHHA 3MycuUTb ¢inbTp 6inbwe poBipATM Mopeni, a He
BUM1pHOBaHHAM.

kf.R *= 0.1 # llym BuMipwBaHHA

# MpouecHuit wym

# Q = 0.01 nepepbavae maixe cTabinbHuMin npouec i3 HeBeNUKUMU
dnykTyauiamu.

# Bbinbwe 3HayeHHA npu3Bege A0 6inbwoi rHyykocTi ¢pinbTpa (kpawe
afanTYETbCA A0 panToBUX 3MiH).

kf.Q *= 0.01

# OinbTpauia pgaHux

filtered _data = []

for z in data:
kf.predict()
kf.update(z)
filtered_data.append(kf.x[0, @])

return np.array(filtered_data)

from main.helpers.constant import DB_NAME

log = logging.getlLogger(name)
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def download human_gait _db() -> None:
log.info(f"Try to download {DB_NAME}")
path = kagglehub.competition_download(DB_NAME)
log.info(f"Successfully downloaded to the directory {path}")

if name == 'main’:
download_human_gait_db()

import pandas as pd

from pandas import DataFrame

from main.helpers.constant import PATH_TO_STORED_DB

def read_sensor_data(input_dataset: str) -> DataFrame:
data = pd.read_csv(PATH_TO STORED DB.joinpath(input_dataset))
return data

from pathlib import Path

PROJECT_MAIN_DIRECTORY = Path(file).resolve().parent.parent
PATH_TO_STORED DB = PROJECT_MAIN_DIRECTORY.joinpath("resources/human-
gait-phase-dataset/versions/1/data")

DB_NAME = "dasmehdixtr/human-gait-phase-dataset"”

3TO KOHCTaHTHI

import matplotlib.pyplot as plt

import pandas as pd

from pandas import DataFrame

from main.helpers.constant import PATH_TO_STORED_DB

def read_sensor_data(input_dataset: str) -> DataFrame:
data = pd.read_csv(PATH_TO _STORED_DB.joinpath(input_dataset))
return data

def create_3d_model of_ foot_moving(input_dataset: str) -> None:
data = read_sensor_data(input_dataset)
fig = plt.figure()
ax = fig.add _subplot(111, projection="3d")
ax.scatter(data["L_FCC_x"], data["L_FCC_y"], data["L_FCC_z"],
color="red", marker='o0")
ax.scatter(data["R_FCC_x"], data["R_FCC_y"], data["R_FCC_z"],
color="blue", marker=".")
ax.set xlabel("X: 3agHbo-nepegHii Hanpamok™)
ax.set_ylabel("Y: npaBui-niBuin Hanpamok")
ax.set_zlabel("Z: HWXHbO-BepxHil (BepTUKaNbHWUIA) HanpsMoK")
plt.title("3D Mogenb pyxy cTonm AwAUHKU")
plt.show()
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if __name__ == "__main__":
create_3d_model of_foot_moving("GP1_0.6_marker.csv")

import matplotlib

import pandas as pd

import matplotlib.pyplot as plt

from main.helpers.data_normalization import apply kalman_filter
from main.helpers.file_helpers import read_sensor_data

# Set the backend for Matplotlib
matplotlib.use('TkAgg') # Use 'TkAgg', 'WXAgg', or 'QtAgg' depending
on your environment

# Cnucok ocen Ta MapkepiB gna aHanisy

axes = ['x", 'y', 'z']

markers = ['FCC', 'FM1', 'FM2', 'FM5']
threshold = 10 # [JlonycTtumuin nopir cumeTpii y %

def symmetry index(left: float, right: float) -> float:
symmetry index calculation™"""
return (2 * (left - right) / (left + right)) * 100

def analyze symmetry(file name: str) -> pd.DataFrame:
data = read_sensor_data(file name)
results = []
# AHanis KOXHO1I ocCci Ta KOXHOro mapkepa
for axis in axes:
for marker in markers:
# KoopauHaTtu gnAa nieol i npaBol Horwu
L_data = apply kalman_filter(data[f"L_{marker} {axis}"])
def analyze all files(directory, speed):
all results = []
all asymmetry = []

for file in os.listdir(directory):
if file.endswith(f'{speed}_marker.csv'):
file _path = os.path.join(directory, file)
results, asymmetric = analyze_ symmetry(file_path)

# Jlopaemo pesynbTaTu ANA KOXHOro ¢anny
results['File'] = file
asymmetric['File'] = file

all results.append(results)
all asymmetry.append(asymmetric)

# 06'€OHYEMO pe3ynbTaTu
all results_df = pd.concat(all_results, ignore_index=True)
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all asymmetry df = pd.concat(all_asymmetry, ignore_index=True)

# 36epiraemo pesynbTatun y ¢ainnu

all results _df.to_csv(f'all results_speed {speed}.csv',
index=False)

all asymmetry df.to_csv(f'all asymmetry speed {speed}.csv',
index=False)

print(f"3aranbHi pe3ynbTaTu 36epexeHo B
'all results_speed {speed}.csv'")
print(f"AcumeTpil 36epexeHo B 'all _asymmetry speed {speed}.csv'")

grouped = all_asymmetry_df.groupby([ 'Marker', 'Axis'])['Symmetry
Index (%)'].agg(['mean', 'std'])
grouped.to_csv('group_analysis.csv')

print("lpynoBuii aHanis 36epexeHo B 'group_analysis.csv'")
# MNobypoBa rpadika aHanisy TunNoBux BigxuneHb
grouped.reset_index().pivot(index="Marker', columns='Axis',
values="mean').plot(kind="bar', figsize=(10, 6))
plt.title('TunoBi BipxuneHHa pgna rpynu')
plt.ylabel('CepegHiin iHpekc cumeTpii (%)')
plt.xlabel('Mapkep")
plt.grid(True)
plt.legend(title="0cb')
plt.savefig('group_analysis plot.png')
plt.show()
# KnacTepHuin aHanis acumeTpil
scaler = StandardScaler()
scaled _data = scaler.fit_transform(all_asymmetry_df[['Symmetry Index
(%)"11)
kmeans = KMeans(n_clusters=3, random_state=42)
all asymmetry df['Cluster'] = kmeans.fit predict(scaled data)

# BisyanisauiAa knacTepis

plt.figure(figsize=(10, 6))
plt.scatter(all_asymmetry_df['Symmetry Index (%)'],
all asymmetry df['Cluster'], c=all _asymmetry df['Cluster'])
plt.title('KnacTepHuin aHanis acumeTpii')
plt.xlabel('Symmetry Index (%)')
plt.ylabel('KnacTep')

plt.grid(True)
plt.savefig('cluster_analysis plot.png')

plt.show()

import os

import matplotlib
import matplotlib.pyplot as plt
import pandas as pd

from main.helpers.constant import PATH_TO_STORED_DB
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from main.measurements.symmetry_index import analyze_symmetry

# Set the backend for Matplotlib
matplotlib.use('TkAgg') # Use 'TkAgg', 'WXAgg', or 'QtAgg' depending
on your environment

def analyze speed_dependence(directory):
all results = []

for file in os.listdir(directory):
if file.endswith('_marker.csv'):
speed = float(file.split('_')[1]) # OTpumyemo wBMAKicTb
i3 Ha3Bu danny
file path = os.path.join(directory, file)
results, asymmetric = analyze symmetry(file path)

# [opaemMo pe3ynbTaTu AN KOXHOI WBMAKOCTIL
results['File'] = file

results['Speed'] = speed

all results.append(results)

# 06'e€pHaHHA pe3ynbTaTiB

all results_df = pd.concat(all_results, ignore_index=True)

# AHanis 3anexHocTi acumeTpil BiA wBMAKOCTL

grouped = all results_df.groupby(['Speed', 'Marker',
"Axis'])['Symmetry Index (%)'].mean().reset_index()

grouped.to_csv('speed_analysis.csv', index=False)

print("AHanis weuakocTi 36epexeHo B 'speed_analysis.csv'")
# Bisyaniszsauyisa 3anexHocTi acumeTpil Bip wBMAKOCTi

plt.figure(figsize=(12, 8))
for marker in ['FCC', 'FM1', 'FM2', 'FM5']:

marker_data = grouped[grouped[ 'Marker'] == marker]
for axis in ['x", 'y', 'z']:
axis_data = marker_data[marker_data[ 'Axis'] == axis]

plt.plot(axis_data[ 'Speed'], axis_data['Symmetry Index
(%)"'], marker='o', label=f'{marker}-{axis}"')

plt.title('3anexHicTb acumeTpii Bip wBMAKoCTi')
plt.xlabel('llBuakictb (M/c)")
plt.ylabel('CumeTpia (%)')

plt.legend()

plt.grid(True)
plt.savefig('speed_analysis_plot.png')
plt.show()

if _name__ == '_main__"':
file path = PATH_TO _STORED DB
analyze_ speed_dependence(file_path)
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