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Visionary project presents a standalone desktop application designed to upscale low

images efficiently by leveraging available GPU resources. Through a simple, user
images, initiate the upscaling process, and monitor real
libraries, including GPUtil and pynvml, to dynamically track GPU 
distribution to prevent overload. A lightweight local caching mechanism ensures fast retrieval of processed images and 
efficient storage management. Automated cleanup scripts maintain optimal disk usage ove
successfully achieves its primary objectives by offering high
stable system performance without reliance on complex server
solid foundation for future improvements such as multi
management, and broader format compatibility. 

I. INTRODUCTION
UpscaleVisionary is a standalone desktop application designed to enha
leveraging the computational power of modern GPUs. Built with a simple and user
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time feedback on GPU performance metrics
ries such as GPUtil and pynvml to monitor GPU health, including usage percentage, memory allocation, 

temperature, and processing load. This real-time monitoring ensures that the system maintains optimal performance, 
preventing GPU overloading during intensive upscaling operations. Furthermore, UpscaleVisionary implements local 
caching mechanisms and automated clean-up processes to efficiently manage storage and processed image data.
Focusing on accessibility and ease of use, UpscaleVisionary is designed for
to enhance personal photos to professionals who require fast and reliable image enhancement workflows. Without the 

based architectures, containerization, or external dependencies, Upscale
robust, efficient, and accessible solution for high-quality image scaling driven by GPU optimization.
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based optimization (e.g., EDSR, RCAN) or enhancing visual realism through 
and adversarial losses (e.g., SRGAN, Real-

many models are highly specialized for specific types of degradation, rely on heavy computational resources, or are not 
world degradations effectively. Additionally, there is a lack of systems that unify speed, 

perceptual quality, and generalization in a single lightweight framework. Our project addresses these gaps by integrating 
g strategies, and robust generalization capabilities
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resources. Through a simple, user
images, initiate the upscaling process, and monitor real-time GPU performance metrics. The system utilizes Python
libraries, including GPUtil and pynvml, to dynamically track GPU 
distribution to prevent overload. A lightweight local caching mechanism ensures fast retrieval of processed images and 
efficient storage management. Automated cleanup scripts maintain optimal disk usage ove
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INTRODUCTION
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quality image upscaling without the need for cloud s
based systems. The core concept behind UpscaleVisionary is to optimize GPU utilization for image processing tasks 

time feedback on GPU performance metrics
ries such as GPUtil and pynvml to monitor GPU health, including usage percentage, memory allocation, 

time monitoring ensures that the system maintains optimal performance, 
ive upscaling operations. Furthermore, UpscaleVisionary implements local 
up processes to efficiently manage storage and processed image data.

Focusing on accessibility and ease of use, UpscaleVisionary is designed for
to enhance personal photos to professionals who require fast and reliable image enhancement workflows. Without the 

based architectures, containerization, or external dependencies, Upscale
quality image scaling driven by GPU optimization.
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ive upscaling operations. Furthermore, UpscaleVisionary implements local 
up processes to efficiently manage storage and processed image data.

Focusing on accessibility and ease of use, UpscaleVisionary is designed for a wide audience
to enhance personal photos to professionals who require fast and reliable image enhancement workflows. Without the 

based architectures, containerization, or external dependencies, Upscale
quality image scaling driven by GPU optimization.
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Feasibility Study 

The feasibility study for the 
successful development, deployment, and long
availability of advanced deep learning models like FSRC
enhancement and scaling with high efficiency. Modern frameworks such as PyTorch and TensorFlow provide the 
necessary infrastructure for training and deployment.
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intuitive web or desktop interface.
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or cloud platforms. Overall, this comprehensive evaluation ensures that the 
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Software Requirements
The software requirements for the 
deployment across platforms. The system is compatible with major opera
(11+), and Linux (Ubuntu 20.04+). It relies on Python 3.8 or later for runtime, with PyTorch and ONNX Runtime for 
deep learning model training and inference. Image preprocessing and postprocessing are handled by Op
used for backend server operations, and React or Electron is used for building the frontend interface. Docker is employed 
for containerization, while Git and GitHub Actions are used for version control and continuous integration. Additiona
GPU monitoring tools like GPUtil and pynvml are integrated for optimal performance tracking.
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and stored temporarily on local SSD or cloud storage, enabling batch processing. Docker ensures compatibility across 
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Architecture 
Figure1 depicts the system architecture for the 
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images or videos, selecting upscaling models, and monitoring GPU performance. The 
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fidelity upscaling. OpenCV
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used for backend server operations, and React or Electron is used for building the frontend interface. Docker is employed 
for containerization, while Git and GitHub Actions are used for version control and continuous integration. Additiona
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provides high-performance, scalable solutions for image upscaling across different use cases.
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(11+), and Linux (Ubuntu 20.04+). It relies on Python 3.8 or later for runtime, with PyTorch and ONNX Runtime for 
deep learning model training and inference. Image preprocessing and postprocessing are handled by Op
used for backend server operations, and React or Electron is used for building the frontend interface. Docker is employed 
for containerization, while Git and GitHub Actions are used for version control and continuous integration. Additiona
GPU monitoring tools like GPUtil and pynvml are integrated for optimal performance tracking.
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Overall, this comprehensive evaluation ensures that the 
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Any modern GPU supporting OpenCL or CUDA—
5500 series or higher, or Intel Iris Xe integrated graphics.RAM: Minimum 8 GB (16 GB+ recommended for large batches 
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Full HD (1920×1080) monitor and mouse/keyboard for the desktop interface.

can perform inference, resource monitoring, and post

UpscaleVisionary project are carefully chosen to ensure efficient development and 
deployment across platforms. The system is compatible with major opera
(11+), and Linux (Ubuntu 20.04+). It relies on Python 3.8 or later for runtime, with PyTorch and ONNX Runtime for 
deep learning model training and inference. Image preprocessing and postprocessing are handled by Op
used for backend server operations, and React or Electron is used for building the frontend interface. Docker is employed 
for containerization, while Git and GitHub Actions are used for version control and continuous integration. Additiona
GPU monitoring tools like GPUtil and pynvml are integrated for optimal performance tracking.

PROJECT DESCRIPTION

source platform focused on AI-driven image enhancement. The system offers seamless image 
edge models like ESRGAN and Real-ESRGAN, integrated into a user

processing, model inference, and postprocessing. 
 integration. UpscaleVisionary

on local SSD or configurable cloud storage, enabling quick retrieval and batch processing.
and stored temporarily on local SSD or cloud storage, enabling batch processing. Docker ensures compatibility across 
multiple operating systems, and the system supports integration into various appli

performance, scalable solutions for image upscaling across different use cases.

Figure1 depicts the system architecture for the UpscaleVisionary
CustomTkinter, offers users a simple and intuitive interface for uploading 

images or videos, selecting upscaling models, and monitoring GPU performance. The 
to handle model inference, executing AI models like ESRGAN, Real

is used in both preprocessing (normalizing and resizing frames) and postprocessing 
GPU metrics such as utilization, memory, and temperature are monitored in real

, helping optimize performance dynamically. The platform supports local SSD storage for managing 
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used for backend server operations, and React or Electron is used for building the frontend interface. Docker is employed 
for containerization, while Git and GitHub Actions are used for version control and continuous integration. Additiona
GPU monitoring tools like GPUtil and pynvml are integrated for optimal performance tracking.
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It is containerized using 
maintaining modularity, scalability, and performance
engines or vid
C.
1)
The GUI Module, built using 
It provides easy
and displays real
such as memory usage and temperature, ensuring users are informed about system performance du
user
2)
The 
MP4. It automatically converts files as needed, ensuring compatibility with the platform's requirements. This module 
organizes inputs and outputs in user
for users. By 
ensures that files are processed and stored correctly during the upscaling process.
3)
The 
normalizes pixel values to the model’s expected input range, resizes images or video frames to the target dimensions, and 
optionally applies denoising filters to reduce noise artifacts. These steps en
optimally formatted for the deep learning models, leading to higher
4)
The 
networks, including 
selects the optimal execution backend
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 
and delivering rapid, high
5)
The 
networks, including 
selects the optimal execution backend
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 
and delivering rapid, high
6)
The 
performance settings
logs of each processing st
GPU utilization. These logs facilitate troubleshooting, performance benchmarking, and continuous improvement of the 
system.
D.
Figure 2 depicts the overall system flow of the 
GUI module, and various functional modules.
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It is containerized using 
maintaining modularity, scalability, and performance
engines or video editing suites.
C. Module Description
1) GUI Module
The GUI Module, built using 
It provides easy
and displays real
such as memory usage and temperature, ensuring users are informed about system performance du
user-centric approach makes the platform accessible even for those with limited technical expertise.
2) File I/O Module
The File I/O Module
MP4. It automatically converts files as needed, ensuring compatibility with the platform's requirements. This module 
organizes inputs and outputs in user
for users. By 
ensures that files are processed and stored correctly during the upscaling process.
3) Pre processing 
The Preprocessing Module
normalizes pixel values to the model’s expected input range, resizes images or video frames to the target dimensions, and 
optionally applies denoising filters to reduce noise artifacts. These steps en
optimally formatted for the deep learning models, leading to higher
4) Module Inference
The Model Inference Module
networks, including 
selects the optimal execution backend
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 
and delivering rapid, high
5) Post processing Module
The Model Inference Module
networks, including 
selects the optimal execution backend
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 
and delivering rapid, high
6) Configuration & logging Module
The Configuration & Logging Module
performance settings
logs of each processing st
GPU utilization. These logs facilitate troubleshooting, performance benchmarking, and continuous improvement of the 
system. 
D. Data Flow
Figure 2 depicts the overall system flow of the 
GUI module, and various functional modules.
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It is containerized using Docker
maintaining modularity, scalability, and performance

eo editing suites.
Description 

Module 
The GUI Module, built using 
It provides easy-to-navigate dialogs for selecting images or videos, allows users 
and displays real-time progress updates. Additionally, the module includes a section for showing GPU utilization statistics 
such as memory usage and temperature, ensuring users are informed about system performance du

centric approach makes the platform accessible even for those with limited technical expertise.
Module 

File I/O Module efficiently handles the loading and saving of various image and video formats, including JPG, PNG
MP4. It automatically converts files as needed, ensuring compatibility with the platform's requirements. This module 
organizes inputs and outputs in user
for users. By offering automatic format conversions and structured file handling, it enhances user convenience and 
ensures that files are processed and stored correctly during the upscaling process.

processing Module
Preprocessing Module

normalizes pixel values to the model’s expected input range, resizes images or video frames to the target dimensions, and 
optionally applies denoising filters to reduce noise artifacts. These steps en
optimally formatted for the deep learning models, leading to higher

Module InferenceModule
Model Inference Module

networks, including ESRGAN
selects the optimal execution backend
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 
and delivering rapid, high-fidelity upscaling results.

processing Module
Model Inference Module

networks, including ESRGAN
selects the optimal execution backend
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 
and delivering rapid, high-fidelity upscaling results.

Configuration & logging Module
Configuration & Logging Module

performance settings and persists them across sessions to ensure a consistent user experience. It also captures detailed 
logs of each processing step, including timestamps, input/output paths, and performance metrics like processing time and 
GPU utilization. These logs facilitate troubleshooting, performance benchmarking, and continuous improvement of the 

Flow Diagram 
Figure 2 depicts the overall system flow of the 
GUI module, and various functional modules.
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Docker, ensuring easy deployment across Windows, macOS, and Linux environments, while 
maintaining modularity, scalability, and performance

eo editing suites. 

The GUI Module, built using Custom Tkinter
navigate dialogs for selecting images or videos, allows users 

time progress updates. Additionally, the module includes a section for showing GPU utilization statistics 
such as memory usage and temperature, ensuring users are informed about system performance du

centric approach makes the platform accessible even for those with limited technical expertise.

efficiently handles the loading and saving of various image and video formats, including JPG, PNG
MP4. It automatically converts files as needed, ensuring compatibility with the platform's requirements. This module 
organizes inputs and outputs in user-specified directories, simplifying file management and ensuring a smooth workflow 

offering automatic format conversions and structured file handling, it enhances user convenience and 
ensures that files are processed and stored correctly during the upscaling process.
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normalizes pixel values to the model’s expected input range, resizes images or video frames to the target dimensions, and 
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optimally formatted for the deep learning models, leading to higher

Module 
Model Inference Module seamlessly integrates 

ESRGAN, Real-ESRGAN
selects the optimal execution backend leveraging GPU acceleration when available or falling back to 
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

fidelity upscaling results.
processing Module 

Model Inference Module seamlessly integ
ESRGAN, Real-ESRGAN

selects the optimal execution backend leveraging GPU acceleration when
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

fidelity upscaling results.
Configuration & logging Module 

Configuration & Logging Module manages user preferences
and persists them across sessions to ensure a consistent user experience. It also captures detailed 

ep, including timestamps, input/output paths, and performance metrics like processing time and 
GPU utilization. These logs facilitate troubleshooting, performance benchmarking, and continuous improvement of the 

Figure 2 depicts the overall system flow of the 
GUI module, and various functional modules.
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normalizes pixel values to the model’s expected input range, resizes images or video frames to the target dimensions, and 
optionally applies denoising filters to reduce noise artifacts. These steps en
optimally formatted for the deep learning models, leading to higher

seamlessly integrates PyTorch
ESRGAN, FSRCNN

leveraging GPU acceleration when available or falling back to 
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

fidelity upscaling results. 

seamlessly integrates PyTorch
ESRGAN, FSRCNN

leveraging GPU acceleration when
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

fidelity upscaling results. 
 
manages user preferences

and persists them across sessions to ensure a consistent user experience. It also captures detailed 
ep, including timestamps, input/output paths, and performance metrics like processing time and 

GPU utilization. These logs facilitate troubleshooting, performance benchmarking, and continuous improvement of the 

Figure 2 depicts the overall system flow of the UpscaleVisionary
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ensures that files are processed and stored correctly during the upscaling process.

leverages OpenCV to perform essential image enhancements before AI upscaling. It 
normalizes pixel values to the model’s expected input range, resizes images or video frames to the target dimensions, and 
optionally applies denoising filters to reduce noise artifacts. These steps en
optimally formatted for the deep learning models, leading to higher-

PyTorch and ONNX Runtime
FSRCNN, and RCAN

leveraging GPU acceleration when available or falling back to 
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

PyTorch and ONNX Runtime
FSRCNN, and RCAN

leveraging GPU acceleration when
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

manages user preferences such as selected upscaling models and quality
and persists them across sessions to ensure a consistent user experience. It also captures detailed 

ep, including timestamps, input/output paths, and performance metrics like processing time and 
GPU utilization. These logs facilitate troubleshooting, performance benchmarking, and continuous improvement of the 
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ONNX Runtime
RCAN. At runtime, it detects the host GPU’s capabilities and 

leveraging GPU acceleration when available or falling back to 
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

ONNX Runtime
RCAN. At runtime, it detects the host GPU’s capabilities and 

leveraging GPU acceleration when available or falling back to CPU if necessary. 
This module handles model loading, memory management, and batched inference calls, ensuring efficient use of hardware 

such as selected upscaling models and quality
and persists them across sessions to ensure a consistent user experience. It also captures detailed 
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output is saving. The diagram also shows how real
and logged during operations. Data flow between modules like File I/O, Preprocessing, Inference, and Postprocessin
illustrated, emphasizing a seamless pipeline for high
modularity, efficient resource management, and user
platform.
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Figure 3 illustrates the primary use cases of the 
and the system. The user initiates actions such as selecting image or video files, choosing the preferred upscaling model, 
and setting configuration preferences. The system processes these inputs by
AI model inference, applying postprocessing, and saving the outputs. Additionally, the system continuously monitors GPU 
performance to optimize processing. The use case diagram emphasizes smooth user interactio
processing, and dynamic system management to ensure high
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Figure 4 depicts the sequence of interactions in the 
upscaling process. The sequence begins with the user selecting a file through the GUI Module. The system then 
preprocesses the input using OpenCV techniques, preparing it for model inference. The AI Model I
powered by PyTorch or ONNX Runtime, processes the preprocessed data using the selected super
(e.g., ESRGAN, Real
before the output
checks hardware stats, dynamically adjusting processing settings to maintain optimal performance. The sequence diagram 
highlights smooth data flow, modular
pipeline.
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Case Diagram 

Figure 3 illustrates the primary use cases of the 
and the system. The user initiates actions such as selecting image or video files, choosing the preferred upscaling model, 
and setting configuration preferences. The system processes these inputs by
AI model inference, applying postprocessing, and saving the outputs. Additionally, the system continuously monitors GPU 
performance to optimize processing. The use case diagram emphasizes smooth user interactio
processing, and dynamic system management to ensure high

Sequence Diagram 

Figure 4 depicts the sequence of interactions in the 
upscaling process. The sequence begins with the user selecting a file through the GUI Module. The system then 
preprocesses the input using OpenCV techniques, preparing it for model inference. The AI Model I
powered by PyTorch or ONNX Runtime, processes the preprocessed data using the selected super
(e.g., ESRGAN, Real-ESRGAN). Postprocessing enhancements such as sharpening and contrast correction are applied 
before the output is saved to local or cloud storage. Throughout this sequence, the GPU Monitoring Module continually 
checks hardware stats, dynamically adjusting processing settings to maintain optimal performance. The sequence diagram 
highlights smooth data flow, modular
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time image and video upscaling. 
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is saved to local or cloud storage. Throughout this sequence, the GPU Monitoring Module continually 

checks hardware stats, dynamically adjusting processing settings to maintain optimal performance. The sequence diagram 
time performance monitoring across the entire upscaling 
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A. Tests Conducted
System testing for 
functionality across diverse hardware. The main tests were:
 Functional 

ESRGAN, FSRCNN, RCAN), upscaling process execution, and output file generation.
 GUI Testing: 

and GPU statistics without glitches..
 Integration

Postprocessing, and GPU Monitoring.
 Configuratio

loaded, and applied across sessions.
 Error Handling Testing

or backend failures with appropriate user notifications.
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 Testing: To verify core functionalities such as image/video upload, m
ESRGAN, FSRCNN, RCAN), upscaling process execution, and output file generation.

Testing: To ensure that the 
and GPU statistics without glitches..
Integration Testing: To verify smooth interaction between modules
Postprocessing, and GPU Monitoring.
ConfigurationTesting: To verify that user preferences (model, scaling factor, precision settings) are correctly saved, 
loaded, and applied across sessions.
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or backend failures with appropriate user notifications.
Performance Testing: To measure system responsiveness, frame processing speed, memory usage, and latency during 
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Upscale Visionary involved rigorous evaluation of all modules to ensure stable, high
functionality across diverse hardware. The main tests were:

To verify core functionalities such as image/video upload, m
ESRGAN, FSRCNN, RCAN), upscaling process execution, and output file generation.

To ensure that the Custom
and GPU statistics without glitches.. 

To verify smooth interaction between modules
Postprocessing, and GPU Monitoring.

To verify that user preferences (model, scaling factor, precision settings) are correctly saved, 
loaded, and applied across sessions. 

 To confirm that the system gracefully handles incorrect file formats, GPU memory overflo
or backend failures with appropriate user notifications.

To measure system responsiveness, frame processing speed, memory usage, and latency during 
resolution image/video upscaling.
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To verify core functionalities such as image/video upload, m
ESRGAN, FSRCNN, RCAN), upscaling process execution, and output file generation.

Custom Tkinter interface

To verify smooth interaction between modules
Postprocessing, and GPU Monitoring. 

To verify that user preferences (model, scaling factor, precision settings) are correctly saved, 

To confirm that the system gracefully handles incorrect file formats, GPU memory overflo
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performing efficient image upscaling, and handling GPU optimization processes. Real
using libraries like pynvml and psutil, while upscaling 
architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
without the need for Docker or containerized environments.
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B. Test Cases

a. Conclusions
The development of the 
real-time image and video upscaling. By leveraging powerful technologies such as 
ONNX Runtime for AI model inference
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 
Overall, UpscaleVisionary
video enhancement, setting a strong foundation for future improvements and extensions.
b. Future Enhancements
Future enhancements
1. Support for Additional File Formats

(e.g., TIFF, HEIC).
2. Improved Model Selection
3. Real-time Preview

their uploads.
4. Cloud Integration
5. User Profile Customization

quicker future use.
6. Enhanced GPU Utilization
7. Batch Processing
8. Mobile Application
9. Advanced Analytics
10. Community Sharing Features

for collaboration.

a. Front End
The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
intuitive, and desktop
quickly select images, apply upscaling.
b. Back End 
The back end of 
framework. Core functionalities 
performing efficient image upscaling, and handling GPU optimization processes. Real
using libraries like pynvml and psutil, while upscaling 
architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
without the need for Docker or containerized environments.

Test 

Upload Image

Select Upscaling Model

Start Upscaling Process

View GPU Stats

Save Output

Error Handling for Wrong 
File Format

Settings Persistence

Handle GPU Overload

Post processing Check
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Conclusions 
The development of the UpscaleVisionary

time image and video upscaling. By leveraging powerful technologies such as 
ONNX Runtime for AI model inference
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

UpscaleVisionary achieves its goal of offering a comprehensive and intuitive platform for high
eo enhancement, setting a strong foundation for future improvements and extensions.

Enhancements
enhancements for Upscale

Support for Additional File Formats
(e.g., TIFF, HEIC). 
Improved Model Selection

time Preview: Implementing a real
oads. 

Cloud Integration: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
User Profile Customization
quicker future use. 

nced GPU Utilization
Batch Processing: Introducing batch processing capabilities for users who want to upscale multiple files at once.
Mobile Application: Developing a mo
Advanced Analytics: Adding performance and usage statistics features to give users insights into their tasks.
Community Sharing Features
for collaboration. 

End 
The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
intuitive, and desktop-based graphical user interface. The design 
quickly select images, apply upscaling.

 
The back end of UpscaleVisionary 
framework. Core functionalities 
performing efficient image upscaling, and handling GPU optimization processes. Real
using libraries like pynvml and psutil, while upscaling 
architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
without the need for Docker or containerized environments.
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VI. CONCLUSIONS

UpscaleVisionary
time image and video upscaling. By leveraging powerful technologies such as 

ONNX Runtime for AI model inference
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

achieves its goal of offering a comprehensive and intuitive platform for high
eo enhancement, setting a strong foundation for future improvements and extensions.

Enhancements 
Upscale Visionary

Support for Additional File Formats: Expanding the platform's compatibility to include more image and

Improved Model Selection: Adding more upscaling models for user flexibility and customization.
: Implementing a real

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
User Profile Customization: Enabling users to save their preferences, processing settings, and favorite models for 

nced GPU Utilization: Further optimizing GPU usage to handle more concurrent processing tasks efficiently.
: Introducing batch processing capabilities for users who want to upscale multiple files at once.

: Developing a mobile app for users to access 
: Adding performance and usage statistics features to give users insights into their tasks.

Community Sharing Features: Allowing users to share their results and settings with other

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
based graphical user interface. The design 

quickly select images, apply upscaling. 

UpscaleVisionary operates entirely through local Python modules, without requiring a web server 
framework. Core functionalities include loading pre
performing efficient image upscaling, and handling GPU optimization processes. Real
using libraries like pynvml and psutil, while upscaling 
architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
without the need for Docker or containerized environments.

Low-resolution image file

 User selects ESRGAN or Real
ESRGAN model from dropdown

 Click "Start" button after 
selecting file and model

During upscaling process

After upscaling completes

Error Handling for Wrong Upload unsupported file

Modify preferences (model, 
output folder) and restart app

 Force large upscaling batch

 After upscaling completes

After processing any file
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                                      TABLE I TEST

CONCLUSIONS

UpscaleVisionary platform successfully delivers a robust, efficient, and user
time image and video upscaling. By leveraging powerful technologies such as 

ONNX Runtime for AI model inference, and OpenCV for preprocessing
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

achieves its goal of offering a comprehensive and intuitive platform for high
eo enhancement, setting a strong foundation for future improvements and extensions.

Visionary include: 
: Expanding the platform's compatibility to include more image and

: Adding more upscaling models for user flexibility and customization.
: Implementing a real-time preview feature that allows users to compare before and after results on 

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
: Enabling users to save their preferences, processing settings, and favorite models for 

: Further optimizing GPU usage to handle more concurrent processing tasks efficiently.
: Introducing batch processing capabilities for users who want to upscale multiple files at once.

bile app for users to access 
: Adding performance and usage statistics features to give users insights into their tasks.

: Allowing users to share their results and settings with other

VII.

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
based graphical user interface. The design 

operates entirely through local Python modules, without requiring a web server 
include loading pre-trained deep learning models (such as ESRGAN or Real

performing efficient image upscaling, and handling GPU optimization processes. Real
using libraries like pynvml and psutil, while upscaling 
architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
without the need for Docker or containerized environments.

Description 
resolution image file

(.jpg, .png) 
User selects ESRGAN or Real

ESRGAN model from dropdown
Click "Start" button after 
selecting file and model

During upscaling process

After upscaling completes

Upload unsupported file
(e.g., .txt) 

Modify preferences (model, 
output folder) and restart app

Force large upscaling batch

After upscaling completes

After processing any file

IJIRIS:  International Journal of Innovative Research in Information Security       
                                        

_________________________________________________________________________________________
Reserved         https://doi.org/10.26562/ijiris

TEST CASES
 

VI.  
VII.  
VIII.  

IX.  
X.  
XI.  

XII.  
XIII.  
XIV.  
XV.  
XVI.  
XVII.  
XVIII.  
XIX.  
XX.  
XXI.  
XXII.  
XXIII.  
XXIV.  
XXV.  
XXVI.  
XXVII.  

 

CONCLUSIONS AND FUTURE 

successfully delivers a robust, efficient, and user
time image and video upscaling. By leveraging powerful technologies such as 

OpenCV for preprocessing
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

achieves its goal of offering a comprehensive and intuitive platform for high
eo enhancement, setting a strong foundation for future improvements and extensions.

: Expanding the platform's compatibility to include more image and

: Adding more upscaling models for user flexibility and customization.
time preview feature that allows users to compare before and after results on 

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
: Enabling users to save their preferences, processing settings, and favorite models for 

: Further optimizing GPU usage to handle more concurrent processing tasks efficiently.
: Introducing batch processing capabilities for users who want to upscale multiple files at once.

bile app for users to access 
: Adding performance and usage statistics features to give users insights into their tasks.

: Allowing users to share their results and settings with other

VII. APPENDIX

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
based graphical user interface. The design focuses on simplicity and ease of use, enabling users to 

operates entirely through local Python modules, without requiring a web server 
trained deep learning models (such as ESRGAN or Real

performing efficient image upscaling, and handling GPU optimization processes. Real
using libraries like pynvml and psutil, while upscaling tasks leverage PyTorch with CUDA acceleration. The system 
architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
without the need for Docker or containerized environments. 
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time image and video upscaling. By leveraging powerful technologies such as 

OpenCV for preprocessing and post
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

achieves its goal of offering a comprehensive and intuitive platform for high
eo enhancement, setting a strong foundation for future improvements and extensions.

: Expanding the platform's compatibility to include more image and

: Adding more upscaling models for user flexibility and customization.
time preview feature that allows users to compare before and after results on 

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
: Enabling users to save their preferences, processing settings, and favorite models for 

: Further optimizing GPU usage to handle more concurrent processing tasks efficiently.
: Introducing batch processing capabilities for users who want to upscale multiple files at once.

bile app for users to access UpscaleVisionary
: Adding performance and usage statistics features to give users insights into their tasks.

: Allowing users to share their results and settings with other

APPENDIX A 

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
focuses on simplicity and ease of use, enabling users to 

operates entirely through local Python modules, without requiring a web server 
trained deep learning models (such as ESRGAN or Real

performing efficient image upscaling, and handling GPU optimization processes. Real
tasks leverage PyTorch with CUDA acceleration. The system 

architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
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successfully delivers a robust, efficient, and user
time image and video upscaling. By leveraging powerful technologies such as CustomTkinter for GUI

and post processing
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

achieves its goal of offering a comprehensive and intuitive platform for high
eo enhancement, setting a strong foundation for future improvements and extensions. 

: Expanding the platform's compatibility to include more image and

: Adding more upscaling models for user flexibility and customization.
time preview feature that allows users to compare before and after results on 

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
: Enabling users to save their preferences, processing settings, and favorite models for 

: Further optimizing GPU usage to handle more concurrent processing tasks efficiently.
: Introducing batch processing capabilities for users who want to upscale multiple files at once.

UpscaleVisionary on the go.
: Adding performance and usage statistics features to give users insights into their tasks.

: Allowing users to share their results and settings with other

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
focuses on simplicity and ease of use, enabling users to 

operates entirely through local Python modules, without requiring a web server 
trained deep learning models (such as ESRGAN or Real

performing efficient image upscaling, and handling GPU optimization processes. Real-time GPU statistics are collected 
tasks leverage PyTorch with CUDA acceleration. The system 

architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
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fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 
monitoring, and dynamic configuration handling provide users with a customizable and performance-awar
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

achieves its goal of offering a comprehensive and intuitive platform for high-quality image and 

: Expanding the platform's compatibility to include more image and

: Adding more upscaling models for user flexibility and customization. 
time preview feature that allows users to compare before and after results on 

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox).
: Enabling users to save their preferences, processing settings, and favorite models for 

: Further optimizing GPU usage to handle more concurrent processing tasks efficiently.
: Introducing batch processing capabilities for users who want to upscale multiple files at once.

on the go. 
: Adding performance and usage statistics features to give users insights into their tasks.

: Allowing users to share their results and settings with others on a community platform 

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
focuses on simplicity and ease of use, enabling users to 

operates entirely through local Python modules, without requiring a web server 
trained deep learning models (such as ESRGAN or Real

time GPU statistics are collected 
tasks leverage PyTorch with CUDA acceleration. The system 

architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
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friendly solution for 
CustomTkinter for GUI, PyTorch and 

, the system ensures high
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 

aware experience. 
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

quality image and 

: Expanding the platform's compatibility to include more image and video formats 

time preview feature that allows users to compare before and after results on 

: Allowing users to process images directly from cloud storage (e.g., Google Drive, Dropbox). 
: Enabling users to save their preferences, processing settings, and favorite models for 

: Further optimizing GPU usage to handle more concurrent processing tasks efficiently. 
: Introducing batch processing capabilities for users who want to upscale multiple files at once. 

: Adding performance and usage statistics features to give users insights into their tasks. 
s on a community platform 

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
focuses on simplicity and ease of use, enabling users to 

operates entirely through local Python modules, without requiring a web server 
trained deep learning models (such as ESRGAN or Real-ESRGAN), 

time GPU statistics are collected 
tasks leverage PyTorch with CUDA acceleration. The system 

architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 

Status

File loaded successfully and displayed in GUI Passed

Passed

Passed

time GPU utilization, memory, and 
displayed correctly 

Passed

selected Passed

System displays an error message: Passed

 Passed

System throttles workload or switches to 
automatically without 

Passed

Passed

Detailed log file created with timestamps, 
GPU info, model used, and success/failure 

 
Passed

7017 
7009 

https://www.ijiris.com/archives 

_________________________________________________________________________________________ 

friendly solution for 
PyTorch and 

, the system ensures high-
fidelity output and seamless operation across different GPU platforms. Key features like model selection, GPU 

e experience. 
The modular architecture supports smooth processing workflows, reliable performance logging, and future scalability. 

quality image and 
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time preview feature that allows users to compare before and after results on 

: Enabling users to save their preferences, processing settings, and favorite models for 

s on a community platform 

The front end of the Upscale Visionary application is developed using Python's Tkinter library, delivering a lightweight, 
focuses on simplicity and ease of use, enabling users to 

operates entirely through local Python modules, without requiring a web server 
ESRGAN), 

time GPU statistics are collected 
tasks leverage PyTorch with CUDA acceleration. The system 

architecture is designed to maximize performance, minimize memory overhead, and provide a seamless offline experience 
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