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ДОДАТОК А 

Графічні матеріали 
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ДОДАТОК Б 

Лістинг програми Telegram бота 
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import os 
import logging 
import datetime 
 
from telegram import Update 
from telegram.ext import ApplicationBuilder, ContextTypes, 
CommandHandler, MessageHandler 
from telegram.ext.filters import PHOTO 
 
import torch 
import torchvision.transforms as transforms 
     
from PIL import Image 
 
import yolov5 

import cv2 

 
logging.basicConfig( 
    format='%(asctime)s - %(name)s - %(levelname)s - %(message)s', 
    level=logging.INFO 
) 
 
classes = {0: 'plastic', 
           1: 'paper', 
           2: 'metal', 
           3: 'cardboard', 
           4: 'glass', 
           5: 'other'} 
 
 
async def start(update: Update, context: 
ContextTypes.DEFAULT_TYPE): 
    await 
context.bot.send_message(chat_id=update.effective_chat.id, 
                                   text="hi, i can tell what kind 
of trash do you have." 
                                        "just send me a picture of 
it") 
 
async def trash(update: Update, context: 
ContextTypes.DEFAULT_TYPE): 
    image_id = update.message.photo[-1].file_id 
    image = await context.bot.get_file(image_id) 
    save_dir = 
"D:\\Programming\\Projects\\ml_diploma\\trash_sorting\\media" 
    img_time = datetime.datetime.now() 
    image_name = img_time.strftime("%Y-%m-%d_%H-%M") 
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    image_path = os.path.join(save_dir, f"{image_name}.jpg") 
 
    await image.download_to_drive(image_path) 
 
    model = 
yolov5.load("D:\Programming\Projects\ml_diploma\\models\\best3.pt"
, device='cpu') 
 
    results = model(image_path) 
 
    detections = results.xyxy[0] 
 
    if detections.shape[0] == 0: 
        await context.bot.send_message(update.effective_chat.id, 
"Ничего не найдено 🤷") 
    else: 
        bbox_img = draw_detection_box(image_path, detections, 
save_path='output.jpg') 
        response = "" 
        for *box, conf, cls in detections: 
            class_name = model.names[int(cls)] 
            response += f"{class_name}: {conf:.2%}\n" 
 
        await context.bot.send_photo(update.effective_chat.id, 
bbox_img) 
 
 
import cv2 
 
def draw_detection_box( 
    image_path, 
    detections,     # tensor или list: [x1, y1, x2, y2, conf, 
class_id] 
    save_path='output.jpg', 
    color=(0, 255, 0), 
    thickness=2, 
    font_scale=1, 
    font_thickness=2 
): 
 
    img = cv2.imread(image_path) 
    cv2.imwrite(save_path, img) 
    for detection in detections: 
 
        x1, y1, x2, y2, conf, cls = detection 
        x1, y1, x2, y2 = map(int, [x1, y1, x2, y2]) 
        cls = int(cls) 
        label = f"{classes[cls]} {conf:.2f}" 
 
        cv2.rectangle(img, (x1, y1), (x2, y2), color, thickness) 
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        font = cv2.FONT_HERSHEY_SIMPLEX 
        text_size, _ = cv2.getTextSize(label, font, font_scale, 
font_thickness) 
        text_w, text_h = text_size 
 
        cv2.rectangle(img, (x1, y1 - text_h - 5), (x1 + text_w, 
y1), color, -1) 
        cv2.putText(img, label, (x1, y1 - 5), font, font_scale, 
(0, 0, 0), font_thickness, lineType=cv2.LINE_AA) 
 
        cv2.imwrite(save_path, img) 
 
 
 
def image_preparation(image_path): 
    mean = [0.6732, 0.6399, 0.6049] 
    std = [0.1805, 0.1797, 0.1902] 
    user_transforms = transforms.Compose([ 
        transforms.Resize((224, 224)),  # same size as training 
        transforms.ToTensor(),  # convert to [0, 1] tensor 
        transforms.Normalize(mean, std) 
    ]) 
 
    device = set_device() 
    img = Image.open(image_path).convert("RGB")  # always RGB 
    tensor = user_transforms(img).unsqueeze(0).to(device)  # add 
batch dim 
    return tensor 
 
 
 
def set_device(): 
    if torch.cuda.is_available(): 
        dev = torch.device("cuda:0") 
    else: 
        dev = torch.device("cpu") 
    return torch.device(dev) 
 
 
if __name__ == '__main__': 
    application = 
ApplicationBuilder().token('7560188861:AAEzaDlQZzywzht6996LNOieP1a
CiiKY7cY').build() 
 
    start_handler = CommandHandler('start', start) 
    trash_handler = MessageHandler(filters=PHOTO, callback=trash) 
    application.add_handler(start_handler) 
    application.add_handler(trash_handler) 
 
    application.run_polling() 


