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MAIN TRENDS IN THE DEVELOPMENT OF AUTOMATED IMAGE PROCESSING
SYSTEMS

A. Konieva, 5. Sotnik

Eharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av. 14

E-mail: alina Konieva@@mure ua

Annotation: The paper studies the current trends in the development of automated image
processing systems, which play a kev role in the digital transformation of various industries.
Innovative approaches, such as the integration of artificial infelligence, deep learning and cloud
compuiing, are considered, which can significantly improve the accuracy, speed and scalability of
visnal data processing. The work emphasizes that the further development of automated image
processing systems is an imporfant step for the introduction of innovative solutions in modern
techmologies. The work allows us to evaluate the importance of such systems for improving the
efficiency, accuracy and speed of visual data processing, which is a key factor in progress in the
digital age.

Kevwords: automated image processing systems, arfificial intelligence, machine learning,
compuier vision.

OCHOBHI TEHIEHIII PO3BHTKY ABTOMATH30BAHHX CHCTEM OEPOEKH
3O0BPARTEHD

A. L Konega, C. B. CoTunk

Mapriecekui HanmioHaTeHEA YHIBepCHTET PadicenerTpoHIKH

Vpainga, 61166, Xapxis nop. Hayem 14

E-mail: alina konieva@@nure ua, svetlana sotnik@nure ua

Anomania: Y poboTi JoCTiTEeHO CVIACHI TeHIEHNNT PO3BHTKY ABTOMATHIOBAHHX CHCTEM
00po0FH 300pa&eHs. AKI BUITPANTE KIOU0EY POME ¥ OHppOBLH TpaHCGopMamil pisHHEX Tamyzed
PosrmasyTo (HHOBAMIH MTX0IH, Tkl AK {HTeTPaid IMTYIHOr0 HTeIeKTY. IMTHO0KOTD HAPIaHHT T4
XMapHHX O0UHCIeHB, N0 JOIBOMAKOTE IHAYHO [OKPAIHTH TOYHICTE, MEHIKICTE T4
MACIITA00RAHICTE OOpOOEH BIZVATEHHX TaHHX PoboTa mMimEpeciioe, Mo MOJATBINHA POIBHTOK
ABTOMATHIOBAHHX CHCTEM oOOpoDEH 300pakeHE € PBafHEAM EPOKOM I8 EIpPOBATEEHHA
IHHOEAIIHHWY, pileHE V CYIACHHX TeXHOICONTE. PodoTa J03RONAE OMIHHTH 3HAYSHHES TAFKHN CHCTEM
I14 MiTEHINNEHHA e(eKTHBHOCTL, TOUHOCTI TA MBHEIKOCTI OOpodEH BIIyATRHEN JAHHX, IO €
KJIFOIOEEM (DAKTOPOM NPOTPecy V MHGPORY emoxy.

Krwoupsi cioeéa: aBTOMATHIORAH] CHCTEMH 00pO0KH 300paieHb, INTYIHHH [HTENEKT, MAIIHHHE
HABYAHHA, KOMI KOTEPHHH 3p.

RELEVANCE OF THE WORE. Modern automated image processing systems are actively
developing under the influence of the latest technologies. such as artificial intelligence, machine
learning, and cloud computing [1-6]. Automated image processing systems (AIPS) play an important
role in modern technologies used in various fields. including medicine, industry, security, and
artificial intelligence. With the development of computing power and machine leaming algorithms,
these systems are becoming more efficient and accurate.

The relevance of information, its protection, and process automation are key aspects of the modern
digital world, as they ensure effective data management, increase system reliability, and help
optimize production and business processes in the face of rapidly growing information and cyber
threats [7-10]. In this context, it is of particular importance to analyze the main trends in the
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development of automated image processing systems, which play an important role in ensuring fast
and accurate processing of visual data, which is an integral part of modern technological solutions.

Printed from DeepL.com (free version)One of the most important trends is the integration of
artificial intelligence (AI) and deep learning. Neural networks, such as convolutional neural networks
(CNNs), have been shown to be highly effective in paftern recognition. object classification. and
image segmentation. An important factor in the development is the improvement of hardware. such
as graphics processing units (GPUs) and tensor processors (TPUs). which significantly accelerate the
processing of large amounts of data.

MATERIALS AND RESEARCH RESULTS. ASICs are being actively implemented in
augmented and augmented reality (AR/VR) technologies. which improves user interaction with
visual information. In addition. process automation and the introduction of self-leaming algorithms
contribute to the efficiency of real-time image analysis.

ah
Figure 1.1 — Augmented and supplemented reality (AR/VR) technologies

The modern market offers a wide range of software for automated image processing. The most
popular solutions are based on computer vision. machine learning, and neural network algorithms.
The most famous products include:

- OpenCV is an open source computer vision library that contains a wide range of tools for image
and video processing;

- TensorFlow and PyTorch are deep learning frameworks that are widely used to create neural
networks for image processing;

- MATLAB Image Processing Toolbox — a powerful tool for scienfific research and engineering
calculations in the field of image analysis;

- Adobe Photoshop and GIMP — graphic editors that contain elements of automation and artificial
intelligence algorithms for image enhancement.

In addition, specialized solutions for medicine, security. and industrial control are being developed
that allow for real-time image analysis with high accuracy. In medicine. such systems are used to
automatically recognize pathologies in MRI. CT. and X-ray images. which helps doctors make
diagnoses faster and more accurately. In the security sector. image processing technologies are used
to recognize faces. detect suspicious objects and behaviors, which significantly increases the level of
control in public places and businesses. In industry, automated systems analyze products on
conveyors. detect defects. and control the quality of parts. which helps reduce rejects and increase
production efficiency. Thus. specialized solutions for various industries can significantly improve the
quality and speed of wvisual information processing, contributing to the development of their
respective fields of activity.
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For antomated image processing svstems fo operate efficiently, it is necessary fo take into account
the accuracy and speed of processing, as the system mwst ensure high accuracy of image analvsis
with minimal time.

Flemibility and scalability are also important aspects, allowing the system to be adapted to different
tasks and data volumes. Process aufomation minimizes manual mfervention through the use of
intelligent algorithms. In addition, the system must be compatible with various data formats, supporting
standard graphic formats such as JPEG. PNG, BMP. TIFF. Reliability and security are key features,
including encryption and access control to confidential information. The ability to work in real time is
also an important recquirement, which is critical for video surveillance systems. autonomous vehicles,
and medical applications. Thus, modem auwtomated image processing systems mmst meet high
performance, accuracy, and security requirements to ensure their effective use in various fields of
activity.

One of the key trends 1s the integration of artificial infelligence (Al) and deep leaming into image
processing systems. The use of neural networks improves the quality of object recognition, image
analvsis, and forecasting changes in visual data. Popular architectures in this area include CNN
{Convolutional Neural Networks) and GAN (Generative Adversarial Networks).

Computer vision confinues to improve, enabling automated systems fo recognize objects, analyze
scenes, and interact with the environment in real time. Thanks to augmented and virtual reality
technologies. computer vision can be used in medicine, industry, and autonomous transportation. The
latest developments in this area include algorithms for three-dimensional object recogmtion. quality
control systems in production. and automatic detection of dangerous situations in video surveillance.
Methods of nmltimodal analysis that combine images with other data sources, such as text or audio
information, are also being actively researched.

Cloud computing allows you to store and process large volumes of images without the need for
local resources. This facilitates the development of real-time image processing technologies and
ensures the scalability of solutions. Cloud services make it possible to integrate automated image
processing systems into large information platforms, ensuring data availability from anvwhere in the
world. In addition, new methods are being developed to reduce data transnussion delavs, which
improves the efficiency of such systems.

The development of image compression and quality enhancement algorithms contributes fo the
efficient use of resources and reduces processing delays. The use of super-resolution technologies
allows improving image quality even at low resolution.

Considerable attention is paid to adaptive compression algorithms that dynamically change the
compression level depending on the context of use. This is especially important for video streaming,
where it 15 necessary to mainfain a balance between quality and download speed.

The developmem of auwtomated image processing systems continwes to evolve thanks fo
innovations in artificial intelligence. cloud computing. and computer vision. These technologies open
up new opporfunities in various industries, improving the efficiency and accuracy of wvisual data
analysis. Further research and implementation of new methods will contribute to even greater progress
in this area.

CONCLUSIONS. Thus, the development of automated image processing systems 15 not only a
technological progress. but also an important step in solving many modern challenges facing society.

The thesis discusses the main frends in the development of automated image processing systems,
which is necessary for understanding current achievements and prospects in this area. The integration
of arfificial intelligence and deep leaming is analyzed. which can significantly improve the accuracy
and efficiency of image processing. This is important to ensure high-quality analysis of large amounts
of visual data in areas such as medicine, industry, transportation. and security.
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The abstracts also describe hardware improvements. including the use of graphics processing units
(GPUs) and tensor processors ([PUs), which speeds up data processing. This is essential for real-
time operation of systems, which is especially important for medical diagnostic systems, autonomous
vehicles, and video surveillance.

The article considers the use of automated systems in augmented and virtual reality (AR/VE)
technologies. which opens up new opportunities for mmproving user interaction with visual
information This is important for the development of innovative solutions in education,
entertainment. medicine. and industry.

The abstracts also emphasize the role of cloud computing, which allows storing and processing
large volumes of images, ensuring scalability and accessibility of solutions. This is essential for the
integration of automated systems into global information platforms, allowing data to be processed
from anywhere in the world.

In addition, the abstracts describe the development of image compression and quality enhancement
algorithms, which 1s important for efficient resource utilization and reduction of processing delays.
This 15 especially important for video streaming and working with large data sets.

Thms, the thesis presents a comprehensive analysis of current frends in the development of
automated image processing systems, which is necessary fo understand their role in improving
technologies in various industries. This makes it possible to assess the importance of such systems for
increasing the efficiency, accuracy, and speed of visual data processing, which is a key factor in
progress in the digital age.
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import sys
import 0s
sys.path.append("E:/ImageEditorApp/libs")
BASE_DIR = os.path.dirname(os.path.abspath(__file )
sys.path.append(BASE_DIR)
sys.path.append(os.path.join(BASE_DIR, "ui"))
sys.path.append(os.path.join(BASE_DIR, "image_processing"))
sys.path.append(os.path.join(BASE_DIR, "core"))
import tkinter as tk
from utils.image_state_manager import ImageStateManager
from tkinter import messagebox
from utils.image_utils import simulate_zoom
from ui.processing_panel import ProcessingPanel
from ui.analysis_panel import AnalysisPanel
from ui.toolbar import Toolbar
from ui.history _panel import HistoryManager
from utils.defect_utils import detect_all_defects
from ui.presets_panel import PresetsPanel
from PIL import Image, ImageTk
from image_processing.filters import (
analyze sharpness,
apply_blur,
apply_sharpen,
apply_edges,
adjust_brightness,
adjust_contrast,

adjust_saturation,

apply_sepia,
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apply_negative,
apply_grayscale,
apply_threshold,
apply_denoise,
apply_clahe,
apply_hue_shift,
apply_posterize,
apply_sketch,

apply_canny,
apply_color_detection

)
from utils.image_utils import (
rotate _image,
flip_horizontal,
flip_vertical
)
class ImageEditorApp:
def __init__(self, root):
self.root = root
self.root.title("PixControl™)

icon_path = os.path.join(os.path.dirname(__file_ ), "icon.ico")
try:

self.root.iconbitmap(icon_path)

except Exception as e:

print("He Bganocst BCTaHOBUTH 1KOHKY:", €)

self.root.state('zoomed’)



self.root.config(bg="#2C2C2C")
self.current_panel = None
self.current_panel class = None
self.image_tk = None

self.image_files =[]

self.current_index = -1
self.image_index_label = None
self.default_font = ("Segoe UI", 11)
self.view _width = 1000

self.view_height = 700
self.manual_zoom = False
self.filter_input_image = None
self.active_filter = None
self.comparison_mode = False
self.image_manager = ImageStateManager()
self.bind_shortcuts()

self.toolbar = Toolbar(self)
self.analyze_sharpness = analyze sharpness
self.apply_blur = apply_blur
self.apply_sharpen = apply_sharpen
self.apply_edges = apply_edges
self.adjust_brightness = adjust_brightness
self.adjust_contrast = adjust_contrast
self.adjust_saturation = adjust_saturation
self.apply_sepia = apply_sepia
self.apply_negative = apply_negative
self.apply_grayscale = apply_grayscale
self.apply_threshold = apply_threshold

self.apply_denoise = apply_denoise
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self.apply_clahe = apply_clahe

self.apply_hue_shift = apply_hue_shift
self.apply_posterize = apply_posterize
self.apply_sketch = apply_sketch
self.apply_canny = apply_canny
self.detect_color = apply_color_detection
self.presets_file = "presets.json"
self.presets = {}
self.create_layout()
def bind_shortcuts(self):
self.root.bind_all("<Control-z>", lambda e: self.undo_last_action())
self.root.bind_all(*<Control-0>", lambda e: self.toolbar.open_image())
self.root.bind_all("<Control-s>", lambda e: self.toolbar.save _image())
self.root.bind_all("<Left>", lambda e: self.show_previous_image())
self.root.bind_all("<Right>", lambda e: self.show_next_image())
self.root.bind_all("<f>", lambda e: self.show_right_panel(ProcessingPanel))
self.root.bind_all(*<a>", lambda e: self.show_right_panel(AnalysisPanel))
def create_layout(self):
self.create_header()
self.create_left_panel()
self.create_center_panel()
self.create_right_panel()
self.create_control_panel()
def create_header(self):
self.header = tk.Frame(self.root, bg="#333333", height=60, bd=2,
relief="ridge")
self.header.pack(fill="x")
title_label = tk.Label(

self.header,
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text="Penaktop 300paxeHs",
bg="#404040",
fg="#FFFFFF",
font=self.default_font

)
title_label.pack(pady=10)

def create_left_panel(self):
self.left_panel = tk.Frame(self.root, width=220, bg="#2C2C2C")
self.left_panel.pack(side="left’, fill="y', padx=10, pady=10)

editing_buttons = [
('OinpTpu', lambda: self.show right panel(ProcessingPanel)),
('TIpecerr', lambda: self.show right panel(PresetsPanel)),
('Ananis skocrti', lambda: self.show right panel(AnalysisPanel)),
('Cxunytd', self.reset_image),
('O6epratu', lambda: rotate_image(self)),
('Binazepkanutu ropusoHTanbHO', lambda: flip _horizontal(self)),

(‘Binmzepkanutu BepTukaisHO', lambda: flip vertical(self)),

resize_buttons = [
('3611pmmTH', lambda: simulate zoom(self, "in")),

("3menmuTH', lambda: simulate zoom(self, "out")),

view_buttons = [

('Ho/Ilicns', self.toggle comparison mode),
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self.create_button group(self.left panel, "PenaryBanusa", editing buttons)
self.create_button group(self.left panel, "3mina po3mipy", resize buttons)

self.create_button group(self.left panel, "Ilepernsan”, view_ buttons)

def create_flat_button(self, parent, text, command):
btn = tk.Button(
parent,
text=text,
command=command,
bg="#3A3A3A", # miockuili TeMHO-Cipuii (HOH
fg="#FFFFFF", # Ginuii TexcT
font=("Segoe UI", 12), # mMoxHa 3MiHUTH Ha Roboto, SKIIIO MiAKITFOUHIIT
relief="flat", # Ge3 00'emHuUX edeKTiB
borderwidth=0,
activebackground="#5A5AS5A", # xounip npu HaBeACHH1
activeforeground="#FFFFFF",
pady=10,
width=24,
anchor="center")

btn.pack(pady=6)

def on_enter(e):
btn.config(bg="#5A5A5A")

def on_leave(e):
btn.config(bg="#3A3A3A")

btn.bind("<Enter>", on_enter)
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btn.bind("<Leave>", on_leave)

return btn

def create_button_group(self, parent, title, buttons):

label = tk.Label(
parent, text=title,
bg="#2C2C2C", fg="#AAAAAA",
font=(""Segoe UI", 10, "bold"),
anchor="w")

label.pack(fill="x", padx=8, pady=(15, 5))

for text, cmd in buttons:

self.create_flat_button(parent, text, cmd)

def create_center_panel(self):
self.center_panel = tk.Frame(self.root, bg="#4F4F4F")
self.processing_label = tk.Label(
self.center_panel,
bg="#4FAFAF",
fg="#FFDD55",
font=(""Segoe UI", 10, "italic")
)
self.processing_label.pack(pady=(0, 10))

self.center_panel.pack(side="left", fill="both", expand=True)

self.image_index_label = tk.Label(

self.center_panel,
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text="doTo: 0/0",

bg="#404040",

fg="#FFFFFF",

font=(""Segoe UI", 12, "bold"),

width=12,

height=2)
self.image_index_label.pack(pady=(10, 5))

self.size_label = tk.Label(
self.center_panel,
text="Po3mip: 0x0 px",
bg="#404040",
fg="#FFFFFF",
font=("Segoe UI", 10))
self.size_label.pack(pady=(0, 10))

self.image_label = tk.Label(
self.center_panel,
text="TyT Oyne 300paxeHHs",
bg="#4F4FAF",
fg="#FFFFFF")

self.image_label.pack(expand=True)

def create_right_panel(self):
self.right_panel = tk.Frame(self.root, width=250, bg="#333333")
self.right_panel.pack(side="right’, fill="y', padx=10, pady=10)

self.dynamic_right_panel = tk.Frame(self.right_panel, bg="#333333")
self.dynamic_right_panel.pack(fill="both', expand=True, padx=10, pady=10)
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log_container = tk.Frame(self.right_panel, bg="#333333')
log_container.pack(fill="both", expand=False)
self.log_frame = tk.Frame(self.right_panel, bg="#333333")

tk.Label(
self.log_frame,
text="XKypnan cucremu',
bg="#333333’,
fg="#FFDD55',
font=('Arial’, 12, "bold")
)-pack(pady=(5, 0))

self.log_text = tk.Text(self.log_frame, height=6, bg="#222222", fg="#DDDDDD,

font=("Consolas’, 9))
self.log_text.pack(fill="x", padx=>5, pady=(0, 10))

self.log_text.config(state="normal’)

self.history panel = tk.Frame(self.right_panel, bg="#333333")
self.history_panel.pack(fill="both', expand=True)

tk.Label(
self.history_panel,
text="IcTopis onepartiit’,
bg="#333333,
fg="#FFFFFF',
font=(Arial', 12)).pack(pady=5)
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self.history_listbox = tk.Listbox(self.history panel, bg="#555555',
fg="#FFFFFF")

self.history_listbox.pack(side="left', fill="both’, expand=True, padx=5, pady=5)

self.history = HistoryManager(self.history_listbox)

scrollbar = tk.Scrollbar(self.history_panel)
scrollbar.pack(side="right’, fill="y")
self.history_listbox.config(yscrollcommand=scrollbar.set)

scrollbar.config(command=self.history_listbox.yview)

def create_control_panel(self):
self.control_panel = tk.Frame(self.center_panel, bg="#333333", height=70,
bd=1, relief="ridge")
self.control_panel.pack(fill="x", pady=(10, 0))

btn_container = tk.Frame(self.control_panel, bg="#404040")

btn_container.place(relx=0.5, rely=0.5, anchor="center")

buttons = [
("¢, self.show_first_image),
("<", self.show_previous_image),
"—", self.show next image),

("wi", self.show_last_image)

for text, cmd in buttons:
btn = tk.Button(btn_container, text=text, command=cmd, bg="#555555",
fg="#FFFFFF", font=self.default_font)
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btn.pack(side="left", padx=20, pady=10)

self.style_button(btn)

def style_button(self, button):

button.config(

font=self.default_font,

bg="#555555",

fg="#FFFFFF",

activebackground="#777777",

activeforeground="#FFFFFF",

borderwidth=0,

highlightthickness=0,

relief="flat"
)
button.bind("<Enter>", lambda e: button.config(bg="#777777"))
button.bind("<Leave>", lambda e: button.config(bg="#555555"))
button.bind("<ButtonPress-1>", lambda e: button.config(bg="#999999"))
button.bind("<ButtonRelease-1>", lambda e: button.config(bg="#777777"))

def load_image(self, file_path):

try:
image = Image.open(file_path)
self.image_manager.load_image(image)
self.update_image(self.image_manager.get_display image())
self.history.add(self.image manager.base image.copy(), "3aBaHnTakeHo")
self.size_label.config(text=self.image_manager.get_size text())
self.reset_filter state()

except Exception as e:

messagebox.showerror("[Tomunka", f'"He Branocs 3aBaHTaXUTH 300paKeHHS:
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{e}")

def show_image(self, image):
self.image_tk = ImageTk.Photolmage(image)
self.image_label.config(image=self.image_tk)
self.image label.image = self.image tk # 3amobiraemMo BHuIaICHHIO

300pakeHHs 3 TTaM'sITi

def reset_filter_state(self):
if hasattr(self, "processing_panel”) and self.processing_panel:
self.processing_panel.filter_input_image = None

self.processing_panel.active_filter = None

def undo_last_action(self):

last_state = self.history.undo()

If last_state:
self.image_manager.base_image = last_state
self.image_manager.set_scale(1.0)
self.image_manager.update_current_image()
self.image_manager.update_display_image()
self.update _image(self.image_manager.get_display _image())
self.size_label.config(text=self.image_manager.get_size_text())

else:

messagebox.showwarning("YBara", "Hemae niit st ckacyBanssi!")

def clear_history(self):
if messagebox.askyesno("Ouuctutu icropio", "Bu aificHo xoueTe OUHCTUTH
BCIO icTopito?"):

self.history.reset()
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messagebox.showinfo("lcropis ounmiena", "Vci 3anucu icTopii yCIHimHO

BUJ1aJIeHl.")

def save_history to_file(self):
from tkinter import filedialog, messagebox
filepath = filedialog.asksaveasfilename(
defaultextension=".txt",
filetypes=[("Text files", "*.txt")],

title="306epertu icropito y daitn"

iIf filepath:
result = self.history.save to_file(filepath)
if result is True:
messagebox.showinfo("T'oroso", "IcTopito ycmimniHo 30epekeHo.")
else:

messagebox.showerror("ITomunka", f'"He Bnanocs 36epertu: {result[1]}")

def show_next_image(self):
if self.image_files and self.current_index < len(self.image_files) - 1:
self.current_index +=1
self.load_image(self.image_files[self.current_index])
self.update_image_index()

self.reset_filter state()

def show_previous_image(self):
if self.image_files and self.current_index > 0:
self.current_index -=1

self.load_image(self.image_files[self.current_index])



self.update_image_index()

self.reset_filter state()

def show_first_image(self):
if self.image_files:
self.current_index =0
self.load_image(self.image_files[self.current_index])
self.update_image_index()

self.reset_filter_state()

def show_last_image(self):
if self.image_files:
self.current_index = len(self.image_files) - 1
self.load_image(self.image_files[self.current_index])
self.update_image_index()

self.reset_filter state()

def update_image(self, image=None):
if image is None:
image = self.image_manager.get_display_image()
self.image_tk = ImageTk.Photolmage(image)
self.image_label.config(image=self.image_tk)

self.image_label.image = self.image_tk

def show_image_without_resizing(self, image):
self.image_tk = ImageTk.Photolmage(image)
self.image_label.config(image=self.image_tk)

self.image_label.image = self.image_tk

134
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def reset_image(self):

if self.image_manager.original_image:
self.image_manager.reset_to_original()
self.update_image(self.image_manager.get_display_image())
self.history.add(self.image_manager.base_image.copy(), "Ckunanus")
self.size_label.config(text=self.image_manager.get_size text())
self.reset_filter_state()

else:

messagebox.showwarning("YBara", "3o00pakeHHs He 3aBaHTaKeHO!")

def update_image_index(self):
total_images = len(self.image_files)
current = self.current_index + 1 if self.current_index >=0 else 0

self.image index label.config(text=f"doro: {current}/{total images}")

def show_right_panel(self, panel_class):
for widget in self.dynamic_right_panel.winfo_children():

widget.destroy()

if self.current_panel_class == panel_class:

self.current_panel = None

self.current_panel class = None

if panel_class == ProcessingPanel:
self.processing_panel = None

elif panel_class == AnalysisPanel:
self.analysis_panel = None

elif panel_class == PresetsPanel:
self.presets_panel = None

return
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self.current_panel = panel_class(self)

self.current_panel_class = panel_class

if panel_class == ProcessingPanel:
self.processing_panel = self.current_panel
elif panel_class == AnalysisPanel:
self.analysis_panel = self.current_panel
elif panel_class == PresetsPanel:

self.presets_panel = self.current_panel

def simulate_zoom_wrapper(self, direction):

if self.image_manager.base_image is None:
messagebox.showwarning("VBara", "300paxxeHHs He 3aBaHTaKeHO!")
return

result, new_scale = simulate_zoom(self.image_manager.current_image,

self.image_manager.scale_factor, direction)

self.image_manager.set_scale(new_scale)

self.manual_zoom = True

self.image_manager.update_display_image()

self.update _image(self.image_manager.get_display _image())

self.history.add(self.image manager.current_image.copy(), {'"MacmtabyBaHHs

{direction}", round(new_scale, 2))

def toggle_comparison_mode(self):
if self.image_manager.original_image is None:
messagebox.showinfo("TlopiBusiaas", "Hemae opurinanpHOro 300paxeHHs.")

return
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self.comparison_mode = not self.comparison_mode
if self.comparison_mode:
from utils.image_utils import resize_image
iIf self.image_manager.adaptive_view:
original_resized = resize_image(
self.image_manager.original _image,
max_width=self.image_manager.view_width,
max_height=self.image_manager.view_height
)
else:

original_resized = self.image_manager.original_image.copy()

self.show_image(original_resized)
else:

self.update_image(self.image_manager.get_display image())

def append_log(self, message: str):
If hasattr(self, "log_text"):
# mokaszaTtu JIOT-IIaHCJIb, SAKIIO0 BOHA IIC IIPUXOBAHA
If not hasattr(self, "log_visible") or not self.log_visible:
self.log_frame.pack(fill="x", padx=5, pady=(5, 0))
self.log_visible = True
self.log_text.insert("end", message + "\n")

self.log_text.see("end")

def capture_from_camera(self, emulate=False):

import cv2
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if emulate:

test_path = "assets/test_sample.jpg"
If not os.path.exists(test_path):
messagebox.showerror("Emymsnia", "TecToBe 300pakeHHs HE 3HaHIEHO.")
return
Image = Image.open(test_path)
self.image_manager.load_image(image)
self.update _image(self.image_manager.get_display _image())
self.history.add(image.copy(), "Emymsiiis 3 kamepu")
messagebox.showinfo("Emymsis", "3aBaHTakeHO TeCTOBE 300pakeHHS.")

return

cap = cv2.VideoCapture(0)
If not cap.isOpened():
messagebox.showerror("Kamepa", "He Branocs orpuMaru 10cTyn 10
Kamepu.")

return

ret, frame = cap.read()
cap.release()
if not ret:
messagebox.showerror("Kamepa", "He Bmanmocs 3axonutu kaap 3 kamepu.')

return

frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
Image = Image.fromarray(frame)
self.image_manager.load_image(image)
self.update_image(self.image_manager.get_display_image())

self.history.add(image.copy(), "3HiMOK 3 kamepu")
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messagebox.showinfo("Ycmix", "3o00paxkeHHs 3 Kamepu 3aXO0IIeHO.")

def automated_camera_check(self):
import cv2
from PIL import Image

from utils.ai_utils import analyze _photo_ai

cap = cv2.VideoCapture(0)
If not cap.isOpened():
messagebox.showerror("Kamepa", "He Baaniocst orpuMatu 10cTyn A0
Kamepu.")

return

ret, frame = cap.read()
cap.release()
if not ret:
messagebox.showerror("Kamepa", "He Bnanocs 3axonutu kaap.")

return

frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
image = Image.fromarray(frame)
self.image_manager.load_image(image)
self.update_image(self.image_manager.get_display_image())

self.history.add(image.copy(), "®oto 3 kamepu (KOHTPOJIb SIKOCTI)")

result = analyze photo ai(image, mode="netann")

quality = result['quality_score']

hints = result.get("hints", [])

decision = " M@ Tpuznatwe" if quality >= 7 else " (& Bpax"
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text = f' i ®oto 3 kamepu\n" \
f"SIkicte: {quality}/10\n" \
f'{' /" join(hints) if hints else 'be3 kpuTnuHKMX 3ayBaxkeHsp'}\n" \

f\nQy Pimenus: {decision}"

messagebox.showinfo("Pe3ynbTaT KOHTpOMIO", text)

def automated_emulated_check(self):
from PIL import Image
from utils.ai_utils import analyze_photo_ai

import 0s

test_path = "assets/test_sample.jpg"
If not os.path.exists(test_path):
messagebox.showerror("Emymsia", "TecroBe 300pakeHHs HE 3HaiIeHO.")

return

image = Image.open(test_path)
self.image_manager.load_image(image)
self.update_image(self.image_manager.get_display_image())

self.history.add(image.copy(), "Emynsiiist (KOHTpOJIb SIKOCTI)")

result = analyze photo ai(image, mode="neranp")
quality = result['quality_score']
hints = result.get("hints", [])

decision = "M@ Tpuznarse" if quality >= 7 else "= Bpax"

text = f"'[& Emymsmis koatpomo\n® \
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f"SIkicte: {quality}/10\n" \

f'{' /" join(hints) if hints else 'be3 kpuTnyHKUX 3ayBaxkeHsp'}\n" \

f'\nQy Pimenus: {decision}"

messagebox.showinfo("Pe3ynbTaT KOHTpOMIO", text)

def detect_all_defects(self):
Image = self.image_manager.base_image
if image is None:
messagebox.showwarning("YBara", "300pakeHHs He 3aBaHTakeHO!")

return

result_img, missing, deform, defect, final = detect_all defects(image)
self.image_manager.apply_transformation(result_img)

self.update _image(self.image_manager.get_display image())
self.history.add(result_img.copy(), "Bussnenns nedexrip")
messagebox.showinfo("Pesymbrar”, f'{missing}\n{deform}\n{defect\n\n{*)

Pimenns: {final}")

def predict_gear_ai(self):
image = self.image_manager.base_image
if image is None:
messagebox.showwarning("YBara", "3o00pakeHHs He 3aBaHTaKeHO!")

return

label, confidence = self.gear_ai.predict(image)
self.append log(f"[Al] Pesynbsrar kimacudikarii: {label} (moBipa
{confidence:.2f})")

messagebox.showinfo("Al-anani3 mectepni", ' {label}\n/losipa:
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{confidence:.2f}")

if _name__=="__main__"
root = tk.Tk()
root.withdraw()
app = ImageEditorApp(root)
root.after(100, root.deiconify)

root.mainloop()
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Honaroxk B

JleMoHCTpaWiiHMi MaTepia



144

No .
. JlogaTtkoBi
JIOKY- [To3HaueHHs HaimenyBanns ) .
B1JIOMOCTI
MEHTa
TexcToB1 JIOKYMEHTHU
1 I'FtOUK. 503320.006 I13 ITosicHrOBajIbHA 3aIIMCKa A4, 106 c.
JloaTKkoB1 MaTepiain
2 Ampo0ariist pe3yabTaTiB A4,10c.
KBaT(pikawiitHOi poOoTH
3 Jlictunr nporpamu Python A4, 22 c.
4 JlemoHcTpauiiinuii matepiany | A4, 15c.
BUTJISI/II TIpE3eHTAIll
I'tOUK. 503320.006 B/]
3miH. |ApK. Howmep moxywm. Migmmuc  |[data
Po3po0. Konesa ALl Ulitepa | Apkymn | ApKymriB
Iepesip. Cotruk C.B. H 1 1
Tema
H.xontp. | Crapomybues M.I'. Ka@%ﬁ;géTAP
3aTB. Hernronos 1111




