TIOJIATOK A

TekcT nporpamu
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main.py

import cv2

import numpy as np

import time

import json

import os

import threading

from tkinter import Tk, Label, Button, StringVar, OptionMenu, Frame

import pygame

object_in_zone = False
recording = False

out = None

running = True

processing = False

lock = threading.Lock()

MODES = ["Motion Detection”, "MeanShift", "CamShift"]
current_mode =0
restricted_zones = [
(50, 50, 150, 150), (490, 50, 590, 150), (50, 330, 150, 430),
(490, 330, 590, 430), (200, 350, 350, 450), (200, 50, 300, 150)
]
weights_path = "yolov4.weights"
config_path = "yolov4.cfg"
log_file = "events_log.json"

snapshot_folder = "snapshots/"

if not os.path.exists(weights_path) or not os.path.exists(config_path):
raise FileNotFoundError("YOLO files not found. Make sure yolov4.weights and yolov4.cfg are in the

working directory.")



net = cv2.dnn.readNet(weights_path, config_path)
layer_names = net.getLayerNames()
output_layers = [layer_names[i - 1] for i in net.getUnconnectedOutLayers()]

fourcc = cv2.VideoWriter_fourcc(*'XVID')
out = None

recording = False

log_data =[]
if not os.path.exists(snapshot_folder):

os.makedirs(snapshot_folder)

pygame.mixer.init()

pygame.mixer.music.load("signal-trevogi.wav")

# GUI
root = Tk()
root.title("Motion Tracking System™)

root.geometry("400x300") # 3MiHIOEMO pPO3MipH OCHOBHOTO BiKHA

root.resizable(True, True) # /lo3BossieMO 3MiHIOBATH PO3MIpU BPYUHY

control_frame = Frame(root)

control_frame.pack(fill="both", expand=True)

control_frame.grid_rowconfigure(0, weight=2)
control_frame.grid_rowconfigure(1, weight=1)
control_frame.grid_rowconfigure(2, weight=1)

control_frame.grid_columnconfigure(0, weight=1)

mode_var = StringVar(root)
mode_var.set(MODES[current_mode])
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def play_alert_sound():
pygame.mixer.music.play()

def stop_alert_sound():
if pygame.mixer.music.get_busy():

pygame.mixer.music.stop()

def is_in_restricted_area(Xx, y, zones):
for zone in zones:
if zone[0] <= x <= zone[2] and zone[1] <=y <= zone[3]:
return True

return False

def log_event(event_type, details):
global log_data
event = {"timestamp": time.strftime("%Y-%m-%d %H:%M:%S"), "type": event_type, "details":
details}
log_data.append(event)
with open(log_file, "w") as f:
json.dump(log_data, f, indent=4)

def switch_mode(mode):
global current_mode
current_mode = MODES.index(mode)
print(f*Switched to mode: {mode}")

Label(control_frame, text="Select Mode:").grid(row=0, column=0, padx=30, pady=30, sticky="nsew")
mode_menu = OptionMenu(control_frame, mode_var, *MODES, command=switch_mode)

mode_menu.grid(row=2, column=0, padx=10, pady=10, sticky="nsew")

def start_system():
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global processing
processing = True
print("[INFO] System started.")

def stop_system():
global running, processing, out
running = False
processing = False
if out:

out.release()

cv2.destroyAllWindows()
root.quit()

Button(control_frame, text="Start", command=start_system).place(relx=0.1, rely=0.3, relwidth=0.8,
relheight=0.2)

Button(control_frame, text="Stop", command=stop_system).place(relx=0.1, rely=0.52, relwidth=0.8,
relheight=0.2)

def process_frame_with_yolo(frame, restricted_zones, net, output_layers, conf_threshold=0.6,
nms_threshold=0.4):

height, width = frame.shape[:2]

blob = cv2.dnn.blobFromimage(frame, 1 / 255.0, (416, 416), swapRB=True, crop=False)
net.setinput(blob)

detections = net.forward(output_layers)

boxes =]
confidences = []
detected_people = []

current_object_in_zone = False

for output in detections:

for detection in output:
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scores = detection[5:]
class_id = np.argmax(scores)
confidence = scores[class_id]

if class_id == 0 and confidence > conf_threshold:
box = detection[0:4] * np.array([width, height, width, height])
(centerX, centerY, boxW, boxH) = box.astype("int")
X = int(centerX - boxW / 2)
y = int(centerY - boxH / 2)
w = int(boxW)
h = int(boxH)
boxes.append([x, y, w, h])

confidences.append(float(confidence))

indices = cv2.dnn.NMSBoxes(boxes, confidences, conf_threshold, nms_threshold)

if len(indices) > 0:
for i in indices.flatten():
X, ¥, W, h = boxesJi]
detected_people.append((x, y, w, h))
centerX, centerY =x+w// 2,y +h/l2

for zone in restricted_zones:
if zone[0] <= centerX <= zone[2] and zone[1] <= centerY <= zone[3]:

current_object_in_zone = True

cv2.rectangle(frame, (X, y), (x +w, y + h), (0, 255, 0), 2)

cv2.putText(frame, "Person in Zone", (x, y - 10), cv2.FONT_HERSHEY_SIMPLEX, 0.5, (0,
255, 0), 2)

break

else:

cv2.rectangle(frame, (X, y), (x + w, y + h), (255, 0, 0), 2)
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cv2.putText(frame, "Person”, (x, y - 10), cv2.FONT_HERSHEY_SIMPLEX, 0.5, (255, 0, 0), 2)

for zone in restricted_zones:
cv2.rectangle(frame, (zone[0], zone[1]), (zone[2], zone[3]), (O, 0, 255), 2)
cv2.putText(frame, "Restricted Zone", (zone[0], zone[1] - 10), cv2.FONT_HERSHEY_SIMPLEX,
0.5, (0,0, 255), 2)

return frame, current_object_in_zone

roi_hist = None
track_window = None
roi_selected = False

current_object_in_zone = False

def run_system():
cap = cv2.VideoCapture(0)
if not cap.isOpened():
print("Error: Cannot access the camera™)

return

cv2.namedWindow("'Frame", cv2.WINDOW_NORMAL)
cv2.resizeWindow("Frame", 800, 600)

global object_in_zone, recording, out, prev_frame, roi_hist, track_window, roi_selected,

current_object_in_zone

prev_frame = None

while running:
ret, frame = cap.read()
if not ret:
break

frame = cv2.flip(frame, 1)

key = cv2.waitKey(1)
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if current_mode == 0: # Motion Detection
gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
gray_frame = cv2.GaussianBlur(gray_frame, (21, 21), 0)

if prev_frame is None:
prev_frame = gray_frame

continue

frame_diff = cv2.absdiff(prev_frame, gray_frame)

_, thresh = cv2.threshold(frame_diff, 25, 255, cv2. THRESH_BINARY)

contours, _ = cv2.findContours(thresh, cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX_SIMPLE)

for contour in contours:
if cv2.contourArea(contour) < 500:
continue
(X, ¥, w, h) = cv2.boundingRect(contour)
cv2.rectangle(frame, (X, y), (x + w, y + h), (0, 255, 0), 2)

snapshot_path = f"{snapshot_folder}motion_{time.strftime("%Y%m%d_%H%M%S"}.jpg"
cv2.imwrite(snapshot_path, frame)

print(f*Snapshot saved: {shapshot_path}")
log_event("Motion Detected”, {"x": X, "y":y, "w": w, "h": h})

prev_frame = gray frame

elif current_mode == 1.
face_cascade = cv2.CascadeClassifier(cv2.data.haarcascades +
"haarcascade_frontalface_default.xml")

if face_cascade.empty():

print("Error: Haar Cascade file not found.")

break

gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)

faces = face_cascade.detectMultiScale(gray_frame, scaleFactor=1.1, minNeighbors=5,



minSize=(50, 50))

if len(faces) > 0:
X, ¥, w, h = faces[0]
padding = 20
x =max(0, x - padding)
y = max(0, y - padding)
w = min(frame.shape[1] - X, w + 2 * padding)

h = min(frame.shape[0] - y, h + 2 * padding)

cv2.rectangle(frame, (X, y), (x + w, y +h), (255, 0, 0), 2)

frame_height, frame_width = frame.shape[:2]

X = max(0, x)
y =max(0, y)
w = min(w, frame_width - x)

h = min(h, frame_height - y)

ifw<=0orh<=0:
print("[ERRORY] Invalid ROI size after coordinate adjustment.™)
roi_selected = False
else:
roi = frame[y:y + h, x:x + w]
if roi is not None and roi.size > 0:
roi_hsv = cv2.cvtColor(roi, cv2.COLOR_BGR2HSV)
mask = cv2.inRange(roi_hsv, np.array((0., 60., 32.)), np.array((180., 255., 255.)))
roi_hist = cv2.calcHist([roi_hsv], [0], mask, [180], [0, 180])
cv2.normalize(roi_hist, roi_hist, 0, 255, cv2.NORM_MINMAX)
track_window = (X, y, w, h)

roi_selected = True

else:
print("[ERROR] ROI is None or invalid.")
roi_selected = False
else:
print("[ERROR] No faces detected in MeanShift.")
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cv2.putText(frame, f'Faces detected: {len(faces)}", (10, 30), cv2.FONT_HERSHEY_SIMPLEX,

0.7, (255, 0, 255), 2)

1)

elif current_mode == 2:

if roi_selected:
hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)

back_proj = cv2.calcBackProject([hsv], [0], roi_hist, [0, 180], 1)

kernel = cv2.getStructuringElement(cv2.MORPH_ELLIPSE, (5, 5))
back_proj = cv2.morphologyEx(back_proj, cv2.MORPH_OPEN, kernel)
back_proj = cv2.GaussianBlur(back_proj, (5, 5), 0)

try:
ret, track_window = cv2.CamShift(back_proj, track_window,
(cv2.TERM_CRITERIA_EPS | cv2.TERM_CRITERIA_COUNT, 10,

X, ¥, W, h = track_window

frame_height, frame_width = frame.shape[:2]

X = max(0, min(x, frame_width - 1))
y = max(0, min(y, frame_height - 1))
w = min(w, frame_width - x)

h = min(h, frame_height - y)

ifw<=0orh<=0:
print("[ERRORY] Invalid track_window size after restriction.")
roi_selected = False

else:

track_window = (x, y, w, h)
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pts = cv2.boxPoints(ret)
pts = np.array(pts, dtype=np.int32)
cv2.polylines(frame, [pts], True, (0, 255, 255), 2)

except Exception as e:
print(f'[ERROR] CamShift failed: {e}")

frame, current_object_in_zone = process_frame_with_yolo(

frame, restricted_zones, net, output_layers, conf_threshold=0.6, nms_threshold=0.4

if current_object_in_zone and not object_in_zone:

object_in_zone = True

if not recording:

recording = True
if out is None:
video_filename = f"{snapshot_folder}alert_{time.strftime('%Y%m%d_%H%M%S"}.avi"
out = cv2.VideoWriter(
video_filename,
fourcc,
20.0,
(frame.shape[1], frame.shape[0])

)
print(f"[INFQO] Video recording started: {video_filename}")

play_alert_sound()

elif not current_object_in_zone and object_in_zone:

object_in_zone = False

if recording:



recording = False
if out is not None:
out.release()
out = None
print("[INFO] Video recording stopped and saved.")

stop_alert_sound()

if recording and out is not None:

out.write(frame)
cv2.imshow("Frame", frame)
if recording:
if out:

out.release()

cap.release()
cv2.destroyAllWindows()

threading. Thread(target=run_system, daemon=True).start()

root.mainloop()
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JIOJATOK B

JleMoHCTpaliiftH1i MaTepiai
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MiHicTepcTBO OCBITH i HayKH YKpaiHH
XapKiBCHKHI HalliOHABLHAI yHiBepCHTET palioeleKTPOHIKa

KBamidikamiina poboTa Ha TEMY:

CHb nepcoﬁany y ,,

Ta aKTYaAbHICTh. TEMMU

* 06 exT po3pobku — NpoLEC aBTOMATUIOBAHONO BUSB/EHHS PYXIB Ha OCHOBI aHa/i3y.
BiA€O,

CUCTEM MOHITOpPUHLY, ocobavBo B TakmMx [anysdax, sk Heanek
TPaHCnopT i ) . i DPOUECIB,
DiABMILEHHS ] i | acnekTamu gy

PUCYHOK A.2 - OB’EKT, ITPEAMET, META JOCJIIJDKEHHA TA
AKTYAJIBHICTb TEMHA
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i cMcTemMu Ans

* TO/JIOBHE MEHIO KEPYBaHHS;

*  3anuUC NOPYLUEHHS;

* BiATBOPEHHA 3BYKY TPUBOTY;

PUCYHOK A.3 — ®YHKIIOHAJIbHI MOXJIMBOCTI CUCTEMMU J1JIA
KOPUCTYBAYA

MoBa nporpamMyBaHHSA Ta cepegoBulle po3pobku

000 K mysepieie

* Moswu nporpamyBaHHa: Python

PUCYHOK A.4 - MOBA ITPOITPAMYBAHHA TA CEPEJOBHUIILE
PO3POBKIA
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[onoBHE MeHto KepyBadHHHA

Y MeHIo KepyBaHHA KOPUCTYBaudi MOXYTb BUKOHYBaTH Taki Aii, AK 3anycK Mouiropuury
Bigeo, Horo aynuHka abo nepeMUKaHHA MiX pisHWMK meTogamu obpobku Bigeo, a came:
Motion Detection, MeanShift, ¢ Shift. Ll,n d:lyHKu,louaanlcrb 3abesneuye MaKCUManbHy

# Motion Tracking System

Select Mode:

Motion Detection

PUCYHOK A.5 -T'OJIOBHE MEHIO KEPYBAHHA

Metox Motion Detectlon

Motlon Detection, abo BH

KoHconb PyCharm

npo ygeIimHe 308

PUCYHOK A.6 - METOJI MOTION DETECTION
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Faces detected: O Faces detected: 1

 IPYHTYETHCA Ha allTOPHTM1 CEPEAHBOrO 3CYBY, AKHHA 3aCTOCOBYETHCH AJA BiACTEKEHHS
00'€eKTIE ¥ & 1. Ileit anropHTM Mpamioe MIAXOM aHAMI3y KOMIPHHX F1iCTOTpaM AnlA BH3HAYCHHA obmacTts
iHTepecy. 3a JOTIOMOTOI0 METOAA MeanShift, kopHECTYBaT MOXKe 1HIS b1KOBYE 00’€KTH, a caMe ruo,::en Ta
METOJ aBTOMATHYIHO CHiAKYE 33 HHM Ta Paxye KUIBKICTh 00 €KTiB B paAiyci A1l KaMepH, SKmo 00’ €KT He
11eHTHQIKOBaHAH, B KOHCOIb PyCharm BHEBOAHTECA DOBIAOMIEHHS, IO 00 €KT HEe 3HAHAEHO.

PUCYHOK A.7 — METOJl MEANSHIFT

MeTop, CamShift

Y. Ta $opMu, 0 {ils, : €kTa, B
oai 903D06 L CAIAK 2 6 €K i,.3MIHOI0 M0ro p Y. Ta nonoerm AKUMA

n0Tpann 1TU. TaKoX CIOAM ,quaBnerwm AOAaTKOBMVI_ MeTOA, a came YOLO Hepe3 HbOLO VIAE
6’ 6’ 3aX0AUTH B 3; Y_30HY,
cn alLbOBYE Tpmsora,l nae. aBTOMAaTUYHa 3aMMC BIAeO wo 06’ekT pobus NROTALOM HYacy, Koam BIH

PUCYHOK A.8 - METOJl CAMSHIFT



AnropuTtm |
edexIne

XapaKTEPHUCTHUKKH

BUCHOBKMU

PYyXy TpaHCnopTy !

PUCYHOK A.9 - BUCHOBKU
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No :
. JlomaTtkoBi
TOKY— [lo3HaueHHs HaiimenyBaHHs . .
B1IOMOCT1
MCHTA
TekcToB1 JOKYMCHTHU
1 I'tOUK. 505400.018I13 [NosicHroBasIpHA 3amMCcKa A4,91 c.
JonaTkoBi MaTepiaau
2 JlemoHcTpauiitauii matepiany | A4, c.
2025 KITAP_ T
BUTJISI/II TIpE3CHTAITlT oxap B B mpe3
SHTaITis. PPX
I'FOUK. 505400.018 B/
3MmiH. |ApK. Howmep noxym. ipmue  |[ara
;03p0§. Toxap 2151 Po3pobseHHs cucTeMu HIT;IP al Ap ;ym ApKilmlB
CPeRp- aBTOMAaTH3aLil 1151 MOHITOPHHTY
Hoxomp, | Jlewenra FLIT MepEMilieHb MepCoHaTy y Kadenpa KITAP
BHPOOHHYINX MPUMIMIEHHIX XHVYPE
3ats. IHesnronos 1.I11.




