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Limitations
• Style transfer requires powerful hardware 

(GPU) and can be slow, especially for 
high-res images.

• In some cases, the final image may lose key 
details from the original photo if the style is 
too strong.

• Traditional neural style transfer takes time and 
is not suited for live video or interactive 
applications without heavy optimization.

• If style images come from limited artists or 
cultures, the model may not generalize well or 
reflect diverse artistic styles.

Final Thoughts & Discussion
Our work showcases the creative potential of 
deep learning by applying neural style transfer to 
video frames. While challenges such as 
processing time and maintaining style coherence 
remain, the project bridges art and AI, opening 
doors for innovation in media production, content 
creation, and personal expression through 
technology.

Abstract

Objectives

This project investigates neural style transfer, a 
machine learning technique that creates artistic 
images by merging the content of one image 
with the artistic style of another. Using a 
pre-trained convolutional neural network 
(VGG-19), we extract layered visual features 
and blend them through optimized loss 
functions, including content, style, and total 
variation losses. The outcome demonstrates 
neural networks' capacity to synthesize 
visually compelling artwork and provides clear 
insight into their complex internal processes.

* Use an interactive style transfer setup to 
visualize         how CNNs process and transform 
images. 
* Demonstrate how CNNs separate and represent 
content (structure) and style (texture, color). 
* Explain neural network behavior through loss 
functions that guide the image generation 
process. 
* Create an engaging educational tool that makes 
deep learning concepts more accessible

Introduction

Neural networks, especially Convolutional 
Neural Networks (CNNs), have transformed 
computer vision and digital art through 
hierarchical image feature extraction, yet their 
inner workings often remain opaque to 
newcomers. Understanding how CNNs encode 
visual information raises an important 
question: How can we visually explain the 
complex internal processes of CNNs to make 
them more accessible and intuitive?

VGG-19 Structure

Gatys, 
12

Content Style Final

The 
SAC

The Scream by Edvard Munch

A Dog

● Content details (shapes, structure)
● Style patterns (colors, textures)

Lower layers of VGG-19 capture style (textures, colors), 
while deeper layers capture content (shapes, structure), 
enabling precise control in neural style transfer.

Visualizing these layers guides meaningful tuning of loss 
weights (e.g., α/β, wl), making the process more 
interpretable and customizable.
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