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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

Фрагменти програмного коду системи 

 

 

Б.1 Словник співставлення ідентифікатору та назви типу визначеного 

об’єкта (class_names.py) 

 

class_names = { 

    0: "bus",  

    1: "tram",  

    2: "trolleybus",  

    3: "number" 

} 

 

Б.2 Модуль детекції транспорту (detection.py) 

 

from ultralytics import YOLO 

 

class ObjectDetector: 

    def __init__(self, model_path): 

        self.model = YOLO(model_path) 

 

    def detect(self, frame): 

        results = self.model(frame) 

        return results 

 

Б.3 Модуль захоплення кадрів (frame_grab.py) 

 

import cv2 

import time 

 

class FrameGrabber: 

    def __init__(self, source, interval_sec=1): 

        self.cap = cv2.VideoCapture(source) 

        self.interval = interval_sec 

        self.last_time = time.time() 

        self.fps = self.cap.get(cv2.CAP_PROP_FPS) 

 

    def read(self): 

        ret, frame = self.cap.read() 

        if not ret: 

            return None, None 
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        snapshot = None 

        current_time = time.time() 

        if current_time - self.last_time >= self.interval: 

            self.last_time = current_time 

            snapshot = frame.copy() 

 

        return frame, snapshot 

 

    def get_fps(self): 

        return self.fps 

 

    def release(self): 

        self.cap.release() 

 

Б.4 Модуль пошуку об’єктів на кадрі (analyzation.py) 

 

from detection import ObjectDetector 

from class_names import class_names 

import pytesseract 

import cv2 

import os 

 

class Analizer: 

    def __init__(self, model): 

        self.detector = ObjectDetector(model) 

 

    def analize(self, snapshot): 

        if snapshot is not None: 

            results = self.detector.detect(snapshot) 

 

            transports = [] 

            numbers = [] 

 

            for result in results: 

                for box in result.boxes.data: 

                    x1, y1, x2, y2, conf, cls = box.tolist() 

                    if conf < 0.65: 

                        continue 

                    class_id = int(cls) 

                    box_data = (int(x1),int(y1),int(x2),int(y2)) 

 

                    if class_id in [0, 1, 2]: 

                        transports.append((class_id, box_data)) 

                    elif class_id == 3: 

                        numbers.append(box_data) 

 

            if numbers: 

                for class_id, (tx1, ty1, tx2, ty2) in 

transports: 

                    for nx1, ny1, nx2, ny2 in numbers: 

                        if nx1 > tx1 and ny1 > ty1 and nx2 < tx2 
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and ny2 < ty2: 

                            cropped = 

snapshot[int(ny1):int(ny2), int(nx1):int(nx2)] 

                            gray = cv2.cvtColor(cropped, 

cv2.COLOR_BGR2GRAY) 

                            text = pytesseract.image_to_string( 

                                gray, config='--psm 7 -c 

tessedit_char_whitelist=0123456789' 

                            ) 

                            number = ''.join(filter(str.isdigit, 

text)) 

                            if number: 

                                label = 

class_names.get(class_id, "unknown") 

                                return f"{label} {number} is 

coming" 

 

            # якщо номерів не було або не співпали — просто 

озвучити транспорт 

            if transports: 

                class_id, _ = transports[0] 

                label = class_names.get(class_id, "unknown") 

                return f"{label} is coming" 

 

            return None 

 

Б.5 Глобальні конфігураційні змінні (config.py) 

 

VIDEO_PATH="test_inputs/testvid2.mp4" 

MODEL_PATH="models/v1/best.pt" 

CHECK_RATE=3 

 

Б.6 Модуль озвучування (speech.py) 

 

import pyttsx3 

import threading 

import queue 

 

class Speaker: 

    def __init__(self): 

        self.engine = pyttsx3.init() 

        self.queue = queue.Queue() 

        self.thread = threading.Thread(target=self._run, 

daemon=True) 

        self.thread.start() 

 

    def say(self, text): 

        self.queue.put(text) 
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    def _run(self): 

        while True: 

            text = self.queue.get() 

            if text is None: 

                break 

            self.engine.say(text) 

            self.engine.runAndWait() 

 

Б.7 Модуль визначення погодних умов та накладання фільтрів 

(weather_detection.py) 

 

import numpy as np 

import cv2 

 

class WeatherConditionDetector: 

    def detect(self, frame): 

        hsv = cv2.cvtColor(frame, cv2.COLOR_RGB2HSV) 

        brightness = np.mean(hsv[..., 2]) 

 

        if brightness < 50: 

            return 'night' 

        elif self.is_foggy(frame): 

            return 'fog' 

        elif self.is_rainy(frame): 

            return 'rain' 

        elif self.is_snowy(frame): 

            return 'snow' 

        else: 

            return 'clear' 

         

    def is_foggy(self, frame): 

        gray = cv2.cvtColor(frame, cv2.COLOR_RGB2GRAY) 

        laplacian_var = cv2.Laplacian(gray, cv2.CV_64F).var() 

        return laplacian_var < 100 

     

    def is_rainy(self, frame): 

        gray = cv2.cvtColor(frame, cv2.COLOR_RGB2GRAY) 

        edges = cv2.Canny(gray, 100, 200) 

        return np.sum(edges > 0) > 15000 

     

    def is_snowy(self, frame): 

        gray = cv2.cvtColor(frame, cv2.COLOR_RGB2GRAY) 

        white_pixels = np.sum(gray > 220) 

        return white_pixels > 10000 

     

    def apply_filter(self, frame, condition): 

        if condition == 'fog': 

            return cv2.detailEnhance(frame, sigma_s=10, 

sigma_r=0.15) 
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        elif condition == 'rain' or condition == 'snow': 

            return cv2.fastNlMeansDenoisingColored(frame, None, 

10, 10, 7, 21) 

        elif condition == 'night': 

            return cv2.convertScaleAbs(frame, alpha=1.5, 

beta=30) 

        return frame 

 

Б.8 Головний модуль запуску програмного рішення (main.py) 

 

import config 

import cv2 

import time 

 

from frame_grab import FrameGrabber 

from speech import Speaker 

from analyzation import Analizer 

from weather_detection import WeatherConditionDetector 

 

def main(): 

     

    video_path = config.VIDEO_PATH 

    model_path = config.MODEL_PATH 

    check_rate = config.CHECK_RATE 

 

    frame_grabber = FrameGrabber(0, check_rate) 

    fps = frame_grabber.get_fps() 

    delay = 1.0 / fps if fps > 0 else 0.033 

    speaker = Speaker() 

    analyzer = Analizer(model_path) 

    weather_detector = WeatherConditionDetector() 

 

    frame, snapshot = frame_grabber.read() 

    condition = weather_detector.detect(frame) 

 

     

    while True: 

        start = time.time() 

 

        frame, snapshot = frame_grabber.read() 

        if frame is None: 

            break 

 

        # показуємо відео завжди для відлагодження 

        cv2.imshow("Detection", frame) 

 

        mod_snapshot = weather_detector.apply_filter(snapshot, 

condition) 

        result = analyzer.analize(mod_snapshot) 

        if result: 

            speaker.say(result) 
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        if cv2.waitKey(1) & 0xFF == ord('q'): 

            break 

 

        elapsed = time.time() - start 

        if delay > elapsed: 

            time.sleep(delay - elapsed) 

         

    frame_grabber.release() 

    cv2.destroyAllWindows() 

 

if __name__ == "__main__": 

    main() 

 


