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XAPKIBCbKMIM HALLIOHAABHUIM YHIBEPCUTET PAAIOEAEKTPOHUKIA

KADEAPA KITC
KBAAIPIKALIIMHA POBOTA BAKAAABPA

IHTEAEKTY AAbHA CUCTEMA KAACUDIKALLT TA PO3H!3HA 1
CMITTA AAFG TOAAABLLOTO COPTYBAHHA HA OCHCAS
AMBOKOTIO HABYAHHA

BukoHae: Kepif .
ac. kadp. KITC / OANAHMK

Cr. rp. KIYKI-21-10

FpULWIMH MukoAd MMKOAQMOBKMY

META TA TIOCTAHOBKA 3ABAAHH

MeTtolo kBanidpikaLiFHoT poboTti € pozpobka crucTesmit QBTOMATMYHOTO
PO3MIZHABAHHA TA KAQCUADIKALIT MOOYTOBMX BIAXOAIB HA 300pCKEHHSAX i3
BMKOPMUCTCAHHAM KOMIM KOTEPHOTO 30pY TA TAMDOKOTo HABYAHHS, O TAKOXK IHTErpaLlis
uiei cuctemm 3 Telegram-00ToMm AAS 3PYHHOT B3AIEMOAIT KOPUCTYBOMIB.

3aBAQHHA KBaAichikawiHHOT poboTu:

— AHQOAIZ CYHCCHUX MIAXOAJB AQ COPTYBOHHS BiAXOAIB | METOAIBASTEKLLE

— POPMYBCHHS TA AQHOTALLIA ACTACETY 300PaKEHL CAITTS;

— Poapo0Oka Ta Hae4yaHHs moaeal YOLOVS ans AeTekLTLLISCTH KOTEropild BIAXOAIB;
— IHTerpaltis moaeai aTelegram-botomm;

— OLUjHKC 8KOCTi poB0oT CUCTEMM TA AHOAIZ PE3YALTATIB.

TPHLLMH MMKOAA, KIYKR21-10, XHYFE
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AKTYAABHICTb NMPOBAEMMA
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TPALLMH MMKC

Recycling rate

3ATAAbHUM NIAXIA | APXITEKTYPA
CUCTEMHU

Cuctema CKAQAQETLCA 3 ABOX
OCHOBHMX YQCTUH:

1.Moaenab aetekuii YOLOVS

2 Telegram-60T1 And
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TPALLMH MMKC KIYER1-10, XHYFE

N b

N \
) YOLOvS > Pesynbrar \;
4 y




OI'AAA AATACETY TA TIIATOTOBKA
AAHMX
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TELEGRAM-BOT: IHTEIPALLIA TA
BUKOPUCTAHHY

AAA 3pYHHOCTI BUKOPUCTAHHA MOAEAI
ByB po3pobaeHHWIA Teaerpam BOT.
Kopuctysad Haacuaae dooTo 3i
CMITTAM | OAPQA3Y OTPUMYE PE3YALTAT
3 BUAIAEHMMM OB’ eKTamm Ta T
KATErOPIAAMM.

TPULLIAH I

OCHOBHI PESYABTATU | METPMKH

metrics/precision metrics/recall
60 Fl-Confidence Curve

plastic
paper
metal
cardboard
glass
other

— il classes 0.64 at 0.421

o 200
metrics/mAP_0.5

TPULLNH
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AHAAI3 TTOMUAOK | CAABKMX
KAACIB

Precision-Recall Curve
—— —— plastic 0.373
— = - paper 0.591
¢ —— metal 0.686
—— cardboard 0.672
~— glass 0.765
~— other 0.703
—all classes 0.632 MAPGO.5

TPALLMH MMKC KIYER1-10, XHYFE

BUCHOBKHA

» [IPOBEAEHO AHAAI3 ICHYIOYMX PILLIEHb

» PO3POBAEHO TA PEAAISOBAHO APXITEKTYPY
» CIBOPEHO INMPOTPAMHY PEAAISALLIIO

» [IPOBEAEHO TECTYBAHHA MOAEAI

» BUSHAHYEHO HEAOAIKM MOAEAI

TPALLMH MMKC KIYER1-10, XHYFE
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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 yolov)b

import cv2

logging.basicConfig(
format="'% (asctime)s - %$(name)s - % (levelname)s - % (message)s',
level=logging.INFO

classes = { 'plastic’,
'paper’',
'metal’,
'cardboard’',
'glass',
'other'}

g Wb O

async def start (update: Update, context:
ContextTypes.DEFAULT TYPE) :
await

context.bot.send message (chat id=update.effective chat.id,

text="hi, 1 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 = awalt 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 ("3Y-%m-%d S$SH-%M")
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image path = os.path.join(save dir, f"{image name}.jpg")
awalt image.download to drive (image path)
model =
yolov5.load ("D:\Programming\Projects\ml diplomal\\models\\best3.pt"
, device='cpu')
results = model (image path)

detections = results.xyxy[0]

if detections.shape[0] == O0:
awalt context.bot.send message (update.effective chat.id,

"Hyuuero He HAMIOEHO ")

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 wmmam list: [x1, vyvl1, x2, y2, conf,
class_id]

save path='output.jpg',

color=(0, 255, 0),

thickness=2,

font scale=1,

font thickness=2

img = cvZ.imread(image path)
cv2.imwrite (save path, img)
for detection in detections:

x1l, vyl, x2, y2, conf, cls = detection

x1l, yvl, x2, y2 = map(int, [x1, vy1, x2, y2])
cls = int(cls)

label = f"{classes[cls]} {conf:.2f}"

cv2.rectangle (img, (x1, vyl1l), (x2, y2), color, thickness)
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font = CVZ.FONT_HERSHEY_SIMPLEX

text size, = cv2.getTextSize (label, font, font scale,
font thickness)

text w, text h = text size

cv2.rectangle (img, (x1, yl - text h - 5), (x1 + text w,
yl), color, -1)

cv2.putText (img, label, (x1, yl - 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)

1)

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():
1f torch.cuda.is available():
dev = torch.device ("cuda:0")
else:
dev = torch.device ("cpu")
return torch.device (dev)

1 T .

if name == ' main
application =
ApplicationBuilder () .token('7560188861:AAEzaDl1QZzywzht6996LN0OiePla

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()



