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JTOJNATOK A

Jlictunr xoxy mast CoppeliaSim

from coppeliasim zmgremoteapi client import RemoteAPIClient
import random

import threading

import time

import numpy as np

import cv2

# —--- CoppeliaSim Connection ---

client = RemoteAPIClient ('localhost', 23000)
sim = client.getObject ('sim')

print (' [INFO] Connected to CoppeliaSim')

#Threat lock
lock = threading.Lock()

# Handles
manipulation sphere = sim.getObject ('/IRB140/manipulationSphere’)
vision_ sensor sim.getObject (' /ROBOT_CAMERA DETECTION')

# Home pose

HOME POS = [-0.320, 0.210, 0.620]
HOME ORI = [0, 0, -90]
with lock:

sim.setObjectPosition (manipulation sphere, sim.handle world, HOME POS)
sim.setObjectOrientation (manipulation sphere, sim.handle world, HOME ORI)

# Constants
PIXEL TO WORLD = 0.0005 # meters per pixel

data params = {
'MAX SPEED': 0.5, # m/s
'"HEIGHT OFFSET':0.2, # m above object
'FRAME SLEEP': 0.05, # s between steps
'GRASP OFFSET': 0.05 # m above object to grasp

}

# Primitives and color HSV ranges

shape constants = {
'Cuboid’: sim.primitiveshape cuboid,
'Cylinder': sim.primitiveshape cylinder,
'Sphere': sim.primitiveshape spheroid

}
# only pick these colors (trash/gray excluded)

color ranges = {
'Green': ((50,100,100), (70,255,255)),
'Yellow': ((20,100,100), (30,255,255))
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'Blue': ((100,100,100), (130,255,255))

}

# Bins for each color

bin positions = {
'Green': [0.325, 1.250, 0.450],
'Yellow': [-0.025, 1.250, 0.4501],
'Blue': [-0.900, 1.250, 0.450]

}

# track only handles
spawned = []

# Spawn loop: create objects periodically, track only non-gray
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# and map handles to their color
spawned = []
shape color map = {}
def spawn_loop () :
while True:
# choose shape and random color including gray

name, prim = random.choice (list (shape constants.items()))
colors = {

'Green': (0,1,0),

'Yellow': (1,1,0),

'Blue': (0,0,1),

'Gray': (0.5,0.5,0.5)
}
color name, color rgb = random.choice(list (colors.items()))
try:

with lock:

h = sim.createPrimitiveShape (prim, [0.15]*3, O0)

except Exception as e:
print (£" [WARN] spawn loop: {e}, retrying...")
time.sleep (0.5)
continue
if h != -1:
with lock:
sim.setObjectPosition (h, sim.handle world, [0.225,-
0.55,0.541)
sim.setObjectInt32Param(h, sim.shapeintparam static, O0)
sim.setObjectSpecialProperty (h,
sim.objectspecialproperty collidable|
sim.objectspecialproperty measurable)
sim.setObjectInt32Param(h, sim.shapeintparam respondable, 1)
sim.setShapeColor (h, None,
sim.colorcomponent ambient diffuse, color rgb)
# track only if not gray
if color name != 'Gray':
spawned.append (h)
shape color map[h] = color name
print (£" [INFO] Spawned {name} with color {color name}
(handle={h})")
time.sleep (20)

# Move sphere toward target at speed scaled by dt target at speed scaled by
dt
def move towards (target, dt):

with lock:
pos = sim.getObjectPosition(manipulation sphere, sim.handle world)
vec = np.array(target) - np.array(pos)
dist = np.linalg.norm(vec)
if dist < le-3:
return
step = min(data params['MAX SPEED']*dt, dist)
newp = (np.array(pos) + vec/dist*step).tolist()
with lock:

sim.setObjectPosition (manipulation sphere, sim.handle world, newp)

# Pick and place: attach, return home, go to bin, release, return home
def pick and place(obj, color):
# attach
with lock:
sim.setObjectInt32Param(obj, sim.shapeintparam static, 1)
sim.setObjectParent (obj, manipulation sphere, True)
# return home with object
while True:
with lock:
sp = sim.getObjectPosition(manipulation sphere, sim.handle world)
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if np.linalg.norm(np.array(sp)-np.array (HOME POS))<0.01:
break
move towards (HOME POS, data params['FRAME SLEEP'])
time.sleep(data params['FRAME SLEEP'])
# move to bin
binp = bin positions[color]

target bin = [binp[0], binp[l], binp[2]+data params['GRASP OFFSET']]
while True:
with lock:
sp = sim.getObjectPosition(manipulation sphere, sim.handle world)
if np.linalg.norm(np.array(sp)-np.array(target bin))<0.01:
break

move towards (target bin, data params['FRAME SLEEP'])
time.sleep(data params['FRAME SLEEP'])
# release
with lock:
sim.setObjectParent (obj, -1, True)
sim.setObjectInt32Param(obj, sim.shapeintparam static, O0)
# intermediate return home
while True:

with lock:

sp = sim.getObjectPosition (manipulation sphere, sim.handle world)
if np.linalg.norm(np.array(sp)-np.array (HOME POS))<0.01:

break

move towards (HOME POS, data params['FRAME SLEEP'])
time.sleep(data params['FRAME SLEEP'])

# rotate 90° about Z at home

with lock:
sim.setObjectOrientation (manipulation sphere, sim.handle world,

[HOME ORI[0], HOME ORI[1], HOME ORI[2] +
np.pi/27])
# move to bin for final placement
binp = bin positions[color]

target bin = [binp[0], binp[l], binp[2] + data params['GRASP OFFSET']]
while True:
with lock:
sp = sim.getObjectPosition (manipulation sphere, sim.handle world)
if np.linalg.norm(np.array(sp)-np.array(target bin))<0.01:
break

move towards (target bin, data params['FRAME SLEEP'])
time.sleep(data params['FRAME SLEEP'])

# release to box

# (object already released)

# return home after sorting

while True:

with lock:

sp = sim.getObjectPosition (manipulation sphere, sim.handle world)
if np.linalg.norm(np.array(sp)-np.array (HOME POS))<0.01:

break

move towards (HOME POS, data params['FRAME SLEEP'])
time.sleep(data params['FRAME SLEEP'])

while True:

with lock:

sp = sim.getObjectPosition (manipulation sphere, sim.handle world)
if np.linalg.norm(np.array(sp)-np.array (HOME POS))<0.01:

break

move towards (HOME POS, data params['FRAME SLEEP'])
time.sleep(data params['FRAME SLEEP'])

# Camera loop: detect only valid colors, choose nearest to center

def camera loop():
prev = time.time ()



while True:

now = time.time(); dt = now-prev; prev=now
try:

with lock:

img bytes, res = sim.getVisionSensorImg(vision sensor)

except:

time.sleep(0.1)

continue
img =

np.frombuffer (img bytes,dtype=np.uint8) .reshape((res[1l],res[0],3))

bgr = cv2.cvtColor (img, cv2.COLOR RGB2BGR)
hsv = cv2.cvtColor (bgr, cv2.COLOR BGR2HSV)

# build list of candidates

cands=[]

for color, (lo,hi) in color ranges.items():
mask=cv2.inRange (hsv,np.array(lo),np.array(hi))

cnts, =cv2.findContours (mask,cv2.RETR EXTERNAL, cv2.CHAIN APPROX SIMPLE)

for ¢ in cnts:
M=cv2.moments (c)
if M['m00']==0: continue

cx=int (M['m10']/M['m00"']); cy=int (M['mO1']/M['m00"'])

# approximate world xy
dx=(cx-res[0]//2) *PIXEL TO WORLD
dy=-(cy-res[1]//2) *PIXEL TO WORLD
approx=[HOME POS[0]+dx, HOME POS[1]+dy]
if not spawned: continue

# nearest obj handle

obj=min (spawned, key=lambda h:

np.linalg.norm(np.array(sim.getObjectPosition (h, sim.handle world) [:2]) -

np.array (approx)))
op=sim.getObjectPosition (obj, sim.handle world)

tgt=[op[0],o0p[l],op[2]+data params['GRASP OFFSET']]

cands.append ( (color,c, (cx,cy),tgt,ob]))
if cands:
# pick best by image-center distance

best=min (cands, key=lambda x:abs(x[2][0]-res[0]//2)+abs(x[2][1]-

res[1]1//2))
color,cnt, cent, tgt,obj=best
move towards (tgt,dt)
if
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np.linalg.norm(np.array(sim.getObjectPosition (manipulation sphere, sim.handle

world))-np.array(tgt))<0.02:
pick and place (obj,color)
spawned. remove (0bj)
else:
move towards (HOME POS, dt)

cv2.imshow ('cam',bgr)
if cv2.waitKey (1) &0xFF==0ord('q'): break
cv2.destroyAllWindows ()

# entry point

if name ==' main_ ':
with lock: sim.startSimulation ()
threading.Thread(target=spawn_ loop,daemon=True) .start ()
camera_ loop ()
with lock: sim.stopSimulation ()
print (' [INFO] Simulation stopped')



JlicTuHT nmporpaMu Kamepu

main gui.py

import ttkbootstrap as tb

from ttkbootstrap.constants import *
from PIL import Image, ImageTk
import cv2

import os

import threading

import shutil

import sys

from ultralytics import YOLO

from plastic classifier import classify crop, retrain,
CLASSES = ["PET", "HDPE", "PVC", "OTHER", "TRASH"]
DATASET DIR = "dataset"

TRAINING INPUT DIR = "Training"

LANGUAGES = {

"en": {
"camera": " Camera",
"dataset": " Dataset",
"training": " Training",
"restart": " Restart Camera",
"extract all": "Detect all objects",
"save as": "Save as",
"retrain": " Retrain",
"place images": "Place images in folder:",
"distribute": " Distribute by class",
"n neighbors": "n neighbors:"
br
"uk": {
"camera": " Kawmepa",
"dataset": " Jaracet",
"training": " HaBuanHHSA",
"restart": " llepezanycTuTtm kKamepy",
"extract all": "PosnizsHaBaTu BCi 00'exTn",
"save as": "30Cepertu 4ax",
"retrain": " IlepenaBumTH",
"place images": "PosMicTiTe 300paxeHHA y Namuli:
"distribute": " PosnomisuTmu 3a kjgacamm",
"n neighbors": "n cycimie:"

class App (tb.Window) :
def init (self):

self.language = "uk"
self.lang = LANGUAGES[self.language]
super () . init (themename="darkly")

self.title("Plastic Sorting System")
self.geometry ("1280x720")

self.model = YOLO("yolov8n.pt")
self.cap = cv2.VideoCapture (0)
self.running = True

self.last crop = None

os.makedirs (TRAINING INPUT DIR, exist ok=True)

self.lang = LANGUAGES[self.language]
self.lang switch frame = tb.Frame (self)

model
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self.lang switch frame.pack (pady=5)

tb.Button(self.lang switch frame, text='GB', bootstyle="'info-

outline', width=4, command=lambda:
self.switch language('en')) .pack(side='left', padx=5)

tb.Button(self.lang switch frame, text='UA', bootstyle="info-
outline', width=4, command=lambda:
self.switch language('uk')) .pack(side='left', padx=5)

self.notebook = tb.Notebook(self)
self.notebook.pack (fill="both", expand=True)

self.clear interface()
self.create camera tab()
self.create dataset tab()
self.create training tab()

self.update frame ()

def create camera tab(self):
self.camera extract all objects = tb.BooleanVar (value=False)
self.camera tab = tb.Frame (self.notebook)
self.notebook.add(self.camera tab, text=self.lang["camera"])

self.video label = tb.Label (self.camera tab)
self.video label.pack (pady=(10, 5))

self.info label = tb.Label(self.camera tab, text="Oxupanue
pacnosHaBaHuga...", font=("Helvetica", 12), bootstyle="info")
self.info label.pack(pady=(0, 10))

self.save buttons frame = tb.Frame (self.camera tab)
self.save buttons frame.pack()

restart btn = tb.Button(self.camera tab,
text=self.lang["restart"], bootstyle="warning", command=self.restart camera)
restart btn.pack (pady=10)

extract checkbox = tb.Checkbutton (self.camera tab,
text=self.lang["extract all"], variable=self.camera extract all objects,
bootstyle="info")
extract checkbox.pack(pady=(0, 5))

for idx, label in enumerate (CLASSES) :

self.bind(str (idx + 1), lambda e, l=label:

self.save latest crop(l))
btn = tb.Button(self.save buttons frame,
text=f"{self.lang['save as']} {label}", bootstyle="outline", command=lambda

l1=label: self.save latest crop(l))
btn.pack(side="1eft", padx=5, pady=5)

def create dataset tab(self):
self.dataset tab = tb.Frame (self.notebook)
self.notebook.add (self.dataset tab, text=self.lang["dataset"])

self.class selector = tb.Combobox (self.dataset tab,
values=CLASSES, bootstyle="dark")
self.class selector.set (CLASSES[O0])
self.class_selector.pack(pady=10)
self.class_selector.bind("<<ComboboxSelected>>", lambda e:
self.refresh images())

retrain btn tb.Button (self.dataset tab,
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text=self.lang["retrain"], bootstyle="success", command=retrain)
retrain btn.pack (pady=10)

self.canvas = tb.Canvas(self.dataset tab, background="#222222",
highlightthickness=0)

self.scrollbar = tb.Scrollbar (self.dataset tab,
orient="vertical", command=self.canvas.yview)
self.scrollable frame = tb.Frame (self.canvas)
self.scrollable frame.bind("<Configure>", lambda e:

self.canvas.configure (scrollregion=self.canvas.bbox("all")))
self.canvas.create window((0, 0), window=self.scrollable frame,
anchor="nw")
self.canvas.configure (yscrollcommand=self.scrollbar.set)

self.canvas.pack(side="1eft", fill="both", expand=True)
self.scrollbar.pack(side="right", fill="y")

self.refresh images ()

def create training tab(self):
self.extract all objects = tb.BooleanVar (value=True)
self.n neighbors label = None
self.training tab = tb.Frame (self.notebook)
self.notebook.add (self.training tab,
text=self.lang["training"])

label info = tb.Label (self.training tab,
text=f"{self.lang['place images']} {os.path.abspath (TRAINING INPUT DIR)}",
font=("Helvetica", 10))
label info.pack (pady=10)

self.progress = tb.Progressbar (self.training tab,
bootstyle="striped", maximum=100)
self.progress.pack(pady=10, fill="x", padx=20)

self.log text = tb.Text (self.training tab, height=8,
background="#111", foreground="#0f0")
self.log text.pack(padx=10, pady= (10, 0), fill="both",
expand=True)

self.n neighbors label = tb.Label (self.training tab,
text=f"{self.lang['n neighbors']} =", font=("Helvetica", 9, "italic"),
bootstyle="secondary")
self.n neighbors label.pack (pady=(0, 5))

self.extract all checkbox = tb.Checkbutton(self.training tab,
text=self.lang["extract all"], variable=self.extract all objects,
bootstyle="info")
self.extract all checkbox.pack(pady=(5, 5))

train button = tb.Button (self.training tab,
text=self.lang["distribute"], bootstyle="primary",
command=self.run_ training threaded)
train button.pack (pady=10)

def run training threaded(self):
threading.Thread(target=self.run training, daemon=True) .start ()

def run training(self):
self.progress|['value'] = 0
self.log("[*] HaumHaeTcsa pacnpenejieHue n3006paxeHum  Io
KJjlaccam. ..")
self.update idletasks ()
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if not hasattr(model, "classes ") or len(model.classes ) < 1:
self.log("[!] Kiaccudukarop emé He o0OyueH. IllonpobyinTe
HaxaTb 'lleperpeHupoBaTe'.")
tb.messagebox.showerror ("Oumbka", "KinaccudbmkaTop He o0OyUeH.
IobaBbTe M300paxeHMs M HaxumuTe 'llepeTpeHuporaTs'.")
return

# ABTOMaTHMUecKas [OANCTPOMKAa KOJIMYUeCTBa Ccoceleit
if hasattr(model, 'n neighbors') and hasattr(model, ' fit X'):
model.n neighbors = min(3, len(model. fit X))
self.log(f"[*] n neighbors aBTOMaTMUECKM yCTAHOBJIEH B
{model.n neighbors}™")
self.n neighbors label.config(text=f"n neighbors:
{model.n neighbors}")

files = [f for f in o0s.listdir(TRAINING INPUT DIR) if
f.lower () .endswith(('.jpg', '.png'))]
total = len(files)
if total ==
self.log("[!] Her mz0OpaxeHur B nanke Training.")
return

self.log(f"[*] Hammeno {total} wm30obpaxeHur nnusa kjaccubpmxaumm.™)

for i, file in enumerate(files):
full path = os.path.join (TRAINING INPUT DIR, file)
img = cv2.imread(full path)
if img is None:

self.log(f"[!] He yznanoch OpouMTaTb U3I0OPaXeHUE:
{file}™)
continue
self.log(f"[*] O6paborka damma: {file} ({i+1}/{total})™)
results = self.model (img) [0]
if not results.boxes:
self.log(f"[!] OOBeKTEl He HAWIOEHH Ha W300pPaXeHUM:
{file}™)
continue
for j, box in enumerate(results.boxes):
if not self.extract all objects.get() and j > O:
break
x1, yl, x2, y2 = map(int, box.xyxy[0])
crop = imglyl:y2, x1:x2]
label = classify crop(crop)
self.log (f"[V] OBmexT {j+1} kIaccuduUMPOBAH KakK:
{label}")

class dir = os.path.join (DATASET DIR, label)
os.makedirs(class dir, exist ok=True)

filename
f"{os.path.splitext (file) [0]} obj{j+1}.jpg"
dest path = os.path.join(class dir, filename)
cv2.imwrite (dest path, crop)

self.log(f"[-] Coxpaneno: {dest path}")

self.log(f" [-] Ilepememeno B: {dest path}")
self.progress['value'] = int((i + 1) / total * 100)
self.update idletasks ()

self.log (" [V] PacnpemenieHue saBepumeHo! Bce OGaliiE pasIoOXeHH IO
nankam. ")

tb.messagebox.showinfo ("Tororo", "daliyiel NepeHeCeHH B I[alku



kJjlaccos.")

def log(self, message):

self.log text.insert ("end", message + "\n")

self.log text.see("end")

def update frame (self):
if not self.running:
return

ret, frame

if not ret:
self.after (100,
return

self.cap.read()

self.update frame)

frame cv2.resize (frame, (800, 600))
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results = self.model (frame) [0]
self.last crop = None
label text = "Her OyTeUIKK"
for j, box in enumerate(results.boxes):
if not self.camera extract all objects.get() and j > O0:
break
cls _id = int(box.cls[0])
conf = float (box.conf[0])
x1l, yl, x2, y2 = map(int, box.xyxy[0])
crop = frame[yl:y2, x1l:x2]
label = classify crop(crop)
self.last crop = crop
label text = f"{label} ({conf:.2f})
cv2.rectangle (frame, (x1, v1), (x2, y2), (0, 255, 255), 2)
cv2.putText (frame, label, (x1, vl - 10),
cv2.FONT HERSHEY SIMPLEX, 0.6, (0, 0, 0), 2)
self.info label.config(text=label text)
rgb = cv2.cvtColor (frame, cv2.COLOR BGR2RGB)
img = Image.fromarray(rgb)
imgtk = ImageTk.PhotolImage (image=img)
self.video label.imgtk = imgtk
self.video label.config(image=imgtk)
self.after (100, self.update frame)
def save latest crop(self, label):
if self.last crop is not None:
folder = os.path.join (DATASET DIR, label)
os.makedirs (folder, exist ok=True)
count = len(os.listdir (folder))
path = os.path.join(folder, f"{label} {count}.jpg")
cv2.imwrite (path, self.last crop)
print (f" [+] CoxpanenHo: {path}")
def refresh images(self):
for widget in self.scrollable frame.winfo children():
widget.destroy ()
cls = self.class_selector.get()
folder = os.path.join (DATASET DIR, cls)
files = [f for f in os.listdir(folder) if f.endswith(".jpg") or

f.endswith (".png") ]

file in enumerate(files):
os.path.join(folder,

for i,
img path

file)



img = Image.open(img path)
img.thumbnail ( (120, 120))
img tk = ImageTk.PhotoImage (img)

frame = tb.Frame (self.scrollable frame)
frame.grid(row=i // 6, column=1i % 6, padx=5,
label = tb.Label (frame, image=img tk)
label.image = img_tk
label.pack ()
del btn = tb.Button (frame,
bootstyle="danger-outline", width=10, command=lambda

self.delete image (p))

def

def

def

def

def

del btn.pack (pady=2)
delete image (self, path):
os.remove (path)

self.refresh images ()

clear interface (self):

for tab in self.notebook.winfo children():

tab.destroy ()

restart camera (self):

self.log (" [C] IlepesanyCcKk KaMepH...")
self.cap.release()

self.cap = cv2.VideoCapture (0)
self.running = True

on _close(self):
self.running = False
self.cap.release()
self.destroy ()

switch language(self, lang code):
self.language = lang code

self.lang = LANGUAGES[self.language]
self.clear interface()

self.create camera tab()

self.create dataset tab()
self.create training tab()

if name == " main ":
app = App ()
app.protocol ("WM DELETE WINDOW", app.on_ close)

app.mainloop ()

gul dataset viewer.py

import os

import tkinter as tk

from tkinter import ttk, messagebox
from PIL import Image, ImageTk

from plastic classifier import retrain

DATASET DIR =

"dataset"

CLASSES = ["PET", "HDPE", "PVC", "OTHER", "TRASH"]

class DatasetViewer (tk.Tk) :
def init (self):
super (). init ()
self.title("Dataset Manager")
self.geometry ("800x600")
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pady=5)

text="¥Yomanurs",
p=img path:



def
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self.selected class = tk.StringVar (value=CLASSES[0])
self.image list = []
self.current index = 0

self.create widgets ()
self.load images ()

create widgets (self):
top frame = tk.Frame (self)
top frame.pack(side=tk.TOP, fill=tk.X)

class menu = ttk.OptionMenu (top frame, self.selected class,

self.selected class.get (), *CLASSES, command=self.on class change)

command=

command=

command=

class_menu.pack (side=tk.LEFT, padx=10, pady=10)

retrain btn = ttk.Button(top frame, text="Retrain Classifier",
self.retrain model)
retrain btn.pack(side=tk.LEFT, padx=10)

self.image label = tk.Label (self)
self.image label.pack (expand=True)

control frame = tk.Frame (self)
control frame.pack(side=tk.BOTTOM, pady=10)

prev_btn = ttk.Button (control frame, text="<< Prev",
self.show prev image)
prev_btn.grid(row=0, column=0, padx=5)

del btn = ttk.Button(control frame, text="Delete",
self.delete current image)

del btn.grid(row=0, column=1, padx=5)

next btn = ttk.Button (control frame, text="Next >>",

command=self.show next image)

next btn.grid(row=0, column=2, padx=5)

def load images (self):
folder = os.path.join(DATASET DIR, self.selected class.get())
self.image list = sorted([os.path.join(folder, £f) for £ in
os.listdir (folder) if f.endswith((".jpg", ".png"))1)
self.current index = 0

def

def

def

self.show image ()

show _image (self):
if not self.image list:

self.image label.config(image="", text="No images found.")
return
path = self.image list([self.current index]

img = Image.open (path)

img.thumbnail ((1280, 720))

img tk = ImageTk.PhotoImage (img)
self.image label.img tk = img_ tk
self.image label.config(image=img tk)

on_class_change(self, * ):
self.load images ()

show next image (self):
if not self.image list:
return
self.current index = (self.current index + 1) % len(self.image list)
self.show image ()



def show prev image (self):
if not self.image list:
return

o)

self.current index = (self.current index - 1) % len(self.image list)

self.show image ()

def delete current image (self):
if not self.image list:
return
path = self.image list.pop(self.current index)
try:
os.remove (path)
messagebox.showinfo ("Deleted",
{os.path.basename (path) }")
except Exception as e:
messagebox.showerror ("Error", f"Oumbka ymajeHusa: {e}")
if self.current index >= len(self.image list):
self.current index = max (0, len(self.image list) - 1)
self.show image ()

def retrain model (self):
retrain ()
messagebox.showinfo ("Success", "KmnaccubmkarTop nepeodbyuen!")

if name == " main ":
app = DatasetViewer ()
app.mainloop ()

main.py

import cv2

import os

from ultralytics import YOLO

from plastic classifier import classify crop, save crop, retrain

model = YOLO ("yolov8n.pt")

TARGET_CLASS = "bottle"

LABEL KEYS = {
ord('l'): 'PET',
ord('2'): 'HDPE',
ord('3'): 'pvC',
ord('4'"): 'OTHER',
ord('5") 'TRASH',
ord('r"'") 'RETRAIN'

}

SAVE DIR = "dataset"

for label in LABEL KEYS.values():
if label != 'RETRAIN':

os.makedirs (os.path.join (SAVE DIR, label), exist ok=True)

def main () :
cap = cv2.VideoCapture (0)

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

results = model (frame) [0]

for box in results.boxes:
cls id = int (box.cls[0])

f"YnamneHo:



cls name =

if cls name
continue

conf = float (box.conf[0])

x1l, yl, x2, y2 = map(int,

crop = frame[yl:y2, x1l:x2]

model.names[cls_id]
!= TARGET CLASS:

box.xyxy[0])
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label = classify crop(crop)
cv2.rectangle (frame, (x1, v1), (x2, y2), (0, 255, 255), 2)
cv2.putText (frame, f"{label} ({conf:.2f})", (x1, yl1 - 10),
Cv2.FONT_HERSHEY_SIMPLEX, 0.6, (0, 255, 255), 2)
cv2.putText (frame, "1: PET 2: HDPE 3: PVC 4: OTHER 5: TRASH R:
Retrain ESC: Exit",
(10, 25), cv2.FONT HERSHEY SIMPLEX, 0.6, (200, 255, 200),
2)

cv2.imshow ("YOLOv8 Plastic Classifier", frame)

key = cv2.waitKey (1)

if key == 27:
break
elif key in LABEL KEYS:
if LABEL_KEYS[key]

retrain ()
else:
for box in results.boxes:
cls id = int(box.cls[0])
cls name = model.names[cls_id]
if cls name != TARGET CLASS:

# ESC

'RETRAIN':

continue
x1l, yl, x2, y2 = map(int, box.xyxy[0])
crop = framel[yl:y2, x1:x2]

save_ crop (crop, LABEL KEYS[key])
cap.release ()
cv2.destroyAllWindows ()
if name == "
main ()

" main

plastic classifier.py

import os

import cv2

import joblib

import numpy as np

from glob import glob

from sklearn.neighbors import KNeighborsClassifier

MODEL PATH = "plastic model.pkl"
CLASSES = ['PET', 'HDPE', 'PVC', 'OTHER', 'TRASH']
def extract features (img) :

img = cv2.resize(img, (64, 64))

return img.flatten()
def train model():

X, vy =101, []

for label in CLASSES:

path = os.path.join("dataset", label)

os.makedirs (path, exist ok=True)
for file in glob (f"{path}/*.jpg"):
img = cv2.imread(file)
if img is None:



continue

X.append (extract features (img))

y.append (label)
if len(X) == 0:

return None

model = KNeighborsClassifier (n neighbors=3)
model.fit (X, vy)
joblib.dump (model, MODEL PATH)
return model

def load model () :
if os.path.exists (MODEL PATH) :
return joblib.load (MODEL PATH)
else:
return train model ()

model = load model ()

def classify crop(crop):
feat = extract features(crop)

# INoncrporka n_neighbors nonm kojMyecTBO OOYUEHHHX IPUMEPOB
if hasattr(model, ' fit X') and len(model. fit X) > O:
model.n neighbors = min(3, len(model. fit X))
else:
return "UNKNOWN"

try:

return model.predict ([feat]) [0]
except Exception as e:

print ("[!] Oumbxa kjaccubuxaumm:", e)

return "UNKNOWN"

def save crop(img, label):
os.makedirs (f"dataset/{label}", exist ok=True)
count = len(os.listdir (f"dataset/{label}"))
filename = f"dataset/{label}/{label} {count}.jpg"
cv2.imwrite (filename, img)
print (f"[+] Saved: {filename}")

def retrain():
global model
model = train model ()
print ("[*] Model retrained.")
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JleMoHCTpamiitHuil MaTepiai
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