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import cv2

import numpy as np

import tkinter as tk

from tkinter import filedialog, messagebox

from PIL import Image, ImageTk, ImageDraw, ImageFont
from skimage.metrics import structural_similarity as ssim

from ultralytics import YOLO

model = YOLO("yolov8n.pt")
ref_mouse = cv2.imread(*'images/ mouse_etalon.jpg")
threshold_ssim = 0.56

last image pil = None # mist 30epexeHHs

def put_text_ua_cv2(img, text, position, font_path="C:/Windows/Fonts/arial.ttf",
font_size=32, color=(255,255,255)):
img_pil = Image.fromarray(cv2.cvtColor(img, cv2.COLOR_BGR2RGB))
draw = ImageDraw.Draw(img_pil)
font = ImageFont.truetype(font_path, font_size)
draw.text(position, text, font=font, fill=color[::-1])
return cv2.cvtColor(np.array(img_pil), cv2.COLOR_RGB2BGR)

def preprocess(img):
lab = cv2.cvtColor(img, cv2.COLOR_BGR2LAB)
l, a, b = cv2.split(lab)
clahe = cv2.createCLAHE(clipLimit=3.0, tileGridSize=(8, 8))
cl = clahe.apply(l)
limg = cv2.merge((cl, a, b))
return cv2.cvtColor(limg, cv2.COLOR_LAB2BGR)

def compare_mouse_roi(roi_new, roi_ref, threshold=threshold_ssim):
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roi_new = preprocess(roi_new)
roi_ref = preprocess(roi_ref)
gray_new = cv2.cvtColor(roi_new, cv2.COLOR_BGR2GRAY)
gray_ref = cv2.cvtColor(roi_ref, cv2.COLOR_BGR2GRAY)
gray_ref = cv2.resize(gray_ref, (gray_new.shape[1], gray_new.shape[0]))
score, = ssim(gray_ref, gray_new, full=True)
print(f"SSIM: {score:.3f}")

return score < threshold

def analyze_image(image_path):
Img = cv2.imread(image_path)
results = model(image_path)[0]

class_names = model.names

mouse_present = False
foreign_present = False
defect = False

mouse_box = None

for box in results.boxes:
cls_id = int(box.cls)
cls_name = class_names[cls_id]

x1, y1, x2, y2 = box.xyxy[0].cpu().numpy().astype(int)

if cls_name == "mouse":
mouse_present = True
mouse_box = (x1, y1, x2, y2)
else:

foreign_present = True



If mouse_present and mouse_box:
x1, yl, X2, y2 = mouse_box
roi_mouse = img[yl:y2, x1:x2]

defect = compare_mouse_roi(roi_mouse, ref_mouse)

If mouse_present and mouse_box:
If defect and foreign_present:
status_text = "JledexT mumii! I ctoponHiit 00'ekT BusiBjiieHO!"
color_status = (0, 0, 255)
elif defect:
status_text = "Jlepext mumi!"
color_status = (0, 0, 255)
elif foreign_present:
status_text = "Muia 1 CTOpOHHII 00'eKT BUsiBiIeHI!"
color_status = (0, 165, 255)
else:
status_text = "Muiua B mopsaKy"
color_status = (0, 255, 0)
else:
if foreign_present:
status_text = "CropoHHiii 00'exT 6€3 muri!"
color_status = (0, 0, 255)
else:
status_text = "Muiy He 3HaineHO"

color_status = (0, 0, 255)

for box in results.boxes:
cls_id = int(box.cls)
cls_name = class_namesjcls_id]

x1, y1, x2, y2 = box.xyxy[0].cpu().numpy().astype(int)
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if cls_name == "mouse":
color = (0, 0, 255) if defect else (0, 255, 0)
label = "mouse (defect)" if defect else "mouse"
else:
color = (0, 0, 255)

label = cls_name

cv2.rectangle(img, (x1, y1), (x2, y2), color, 2)
cv2.putText(img, label, (x1, y1 - 10), cv2.FONT_HERSHEY_SIMPLEX,
0.8, color, 2)

img = put text ua_cv2(img, status text, (10, 30), font_size=32,
color=color_status)

return img, status_text

def open_and_process():
global last_image_pil
path = filedialog.askopenfilename(filetypes=[("Image Files", "*.jpg;*.png")])
if not path:

return

Img, status = analyze image(path)

img_rgb = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
img_pil = Image.fromarray(img_rgb)
img_pil.thumbnail((800, 600))

last_image_pil = img_pil.copy()

imgtk = ImageTk.Photolmage(img_pil)

image_label.configure(image=imgtk)
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Image_label.image = imgtk

result_text.set(status)

def save_result():
if last_image_pil is None:
messagebox.showinfo("36epexxenns"”, "Cnouarky o00epiTb Ta 00pOOITH

300pakeHHs.")

return
path = filedialog.asksaveasfilename(defaultextension=".jpg",
filetypes=[("JPEG files", "*.jpg™)])
if path:

last_image pil.save(path)

messagebox.showinfo("36epexxenns”, f'300pakenHs 30epexeHo Yy

{path}")

def show_about():
messagebox.showinfo("IIpo mporpamy”, "Cucrema KOMIT'IOTEPHOTO 30pYy

JUIs aBTOMAaTH30BaHOI CHCTEMH YIPaBIiHHSA MPOMHUCIOBUMH poOoTamMu.\nABTOD:

®ipcos JI.B.")

root = tk.Tk()
root.title("Cuctema koM’ r0OTEpHOTO 30py")

root.geometry(*900x720")

# MeHrto

menubar = tk.Menu(root)

filemenu = tk.Menu(menubar, tearoff=0)

filemenu.add command(label="36epertu 300pakeHHs",

command=save_result)
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filemenu.add_separator()
filemenu.add command(label="Buiita", command=root.quit)

menubar.add cascade(label="daiin", menu=filemenu)

helpmenu = tk.Menu(menubar, tearoff=0)
helpmenu.add command(label="IIpo nporpamy", command=show about)

menubar.add cascade(label="/lomomora", menu=helpmenu)

root.config(menu=menubar)

# Iutepdeiic

tk.Label(root, text="Po3mi3HaBaHH4 MHIII Ta CTOPOHHIX OO0'eKTIB",
font=("Arial", 18, "bold")).pack(pady=10)

tk.Button(root, text="0O0partu 300paxkeHHs", font=("Arial", 16),

command=open_and_process).pack(pady=10)

image_label = tk.Label(root)
image_label.pack()

result_text = tk.StringVar()
tk.Label(root, textvariable=result_text, font=("Arial", 16),

fg="blue").pack(pady=10)

root.mainloop()
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