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Abstract— Creating lifelike facial images from hand-
drawn sketches is a complex task with broad applications,
ranging from artistic and design purposes to criminal
investigations. This paper presents an innovative web
application powered by a hybrid Generative Adversarial
Network (GAN) model, combining the strengths of
DCGAN and Cycle-GAN for superior image synthesis.
Users can seamlessly upload sketches, generate high-
quality images, and download results, supported by real-
time processing feedback. The architecture, featuring an
intuitive interface and advanced GAN training methods, is
discussed alongside evaluation metrics for image fidelity.
This approach opens new avenues for digital creativity and
practical use in law enforcement.

Indexed Terms- Sketch-to-image generation, Generative
Adversarial Networks, Hybrid GANs, Image synthesis,
Web- based tools.

I INTRODUCTION

Creating lifelike facial images from hand-drawn
sketches has immense value in various domains,
including portrait creation, character design, and
forensic investigations. This technology enables artists
to produce realistic visuals quickly and supports law
enforcement in creating suspect profiles from witness-
provided sketches. Traditional approaches like digital
painting and photo editing demand significant time
and expertise, limiting their practicality and
adaptability. In contrast, modern advancements in
artificial  intelligence, particularly  Generative
Adversarial Networks (GANSs), have introduced more
efficient methods. GANSs, which consist of a generator
and a discriminator, have demonstrated exceptional
capabilities in producing realistic imagery. This paper
introduces a web-based application that employs a
hybrid GAN model, merging the strengths of DCGAN
and Cycle GAN, to convert face sketches into
photorealistic images. Designed with ease of use in
mind, the platform features an intuitive.
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This method utilizes the combined strengths of
DCGAN and Cycle GAN to enhance image generation
capabilities. DCGAN is adept at producing high-
quality visuals from random noise, while Cycle GAN
specializes in domain translation without requiring
paired datasets. The resulting hybrid model is
versatile, capable of processing a wide range of hand-
drawn sketches while preserving image accuracy and
detail. Beyond its utility for artists and designers, this
application offers significant value to law
enforcement, providing a faster and more precise
solution for generating facial images from rough
sketches. By merging artificial intelligence with a
user-friendly interface, the system seamlessly
integrates advanced technology with creative
workflows, unlocking new opportunities across
artistic and practical domains.

Il. LITERATURE REVIEW

[1] presented a study on the use of DCGAN for
converting forensic sketches into real images. Their
approach employs a generator and two discriminators
to achieve high-resolution outputs. However, the
model faces challenges with significant geometric
deformations and textural alterations. Chao feng Chen
et al. [2] introduced a semi-supervised Cycle-GAN
that addresses the issue of small paired datasets and
steganography in face photo-sketch translation. While
effective, it still relies on a limited reference set and
may not perform well on diverse or unseen data, with
noise-injection strategies that might not completely
mitigate overfitting. Heng Liu et al. [3] developed
Sketch2Photo, which synthesizes photo-realistic
images from sketches using Fast Fourier Convolution
(FFC), Swin Transformer, and Improved Spatial
Attention Pooling (ISAP). This method improves
image quality by capturing both local and global
features but faces challenges with the computational
complexity of self-attention for large-size feature
maps, as well as potential artifacts from misaligned or
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incomplete sketches. Kaushal Rathore et al. [4]
proposed an unsupervised domain adaptation
technique for synthesizing face photos from sketches
using adversarial networks without requiring paired
training data. Although innovative, the method lacks
sharpness in finer details, particularly for complex
sketches. Guang can Liu et al. [5] presented a
Conditional GAN based model that translates face
sketches into photo-realistic images by conditioning
the generator on input sketches. The approach
struggles with large variations in facial features and
complex images.

Yuki Tanaka et al. [6] utilized Least-Squares GAN
(LSGAN) to convert rough, hand-drawn facial
sketches into photo- realistic images, reducing
gradient instability for better synthesis. However, the
model encounters issues with misaligned sketches and
potential distortions in facial features. Jin Han Lee et
al. [7] introduced a Cycle GAN model with multi-scale
discriminators to enhance the translation of facial
sketches to realistic images. This approach faces
challenges with fine-grained details and significant
pose variations. Lingzhi Zhang et al. [8] proposed a
Conditional GAN-based approach for generating
photo-realistic images from sketches by learning the
conditional dependencies between face sketches and
photos. However, performance diminishes with
abstract or incomplete sketches. Eiji Yonekura et al.
[9] focused on generating photo-realistic face images
from sketches using StyleGAN, employing a pre-
trained encoder to map sketch features into
StyleGAN's latent space. The model struggles with
incomplete or poorly drawn sketches and extreme
variations. Jing Zhang et al. [10] utilized a Dual GAN
framework that enables two GAN

Rachel Johnson et al. [11] proposed a cross-domain
GAN architecture for generating face photos from
sketches, effectively handling differences in
representation across various domains. Nonetheless,
performance deteriorates with highly incomplete or
distorted sketches. Lin Wang et al. [12] presented a
cascaded GAN framework to enhance the quality of
generated images from sketches through sequential
refinement processes. The model may require
extensive training data and faces challenges with
complex sketches. Zhang et al. [13] developed a
Multi-Scale Generative Adversarial Network (MS-
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GAN) for face sketch to photo synthesis, leveraging
multiple scales of input to capture both global and
local features effectively. This method enhances
image realism but may struggle with high-resolution
outputs due to increased computational demands. Lee
et al. [14] explored the application of a Progressive
Growing GAN (PGGAN) for generating realistic face
images from sketches. By progressively increasing the
resolution during training, the model produces high-
quality images. However, it requires a substantial
amount of data and training time, which can be a
limitation for smaller datasets. Kim et al. [15]
proposed an Attention-Guided GAN (AGGAN) that
employs attention mechanisms to improve the focus
on important regions in sketches, enhancing the
quality of generated images. While effective, this
method may introduce artifacts if the attention
mechanism misaligns with the actual sketch features.

Patel et al. [16] introduced a Dual-Path GAN
(DPGAN) for translating sketches into photos,
utilizing two distinct pathways to capture both the
high-level semantics and low- level details. Despite its
innovative architecture, the model can encounter
difficulties with highly complex sketches and may not
generalize well to unseen data. Singh et al. [17]
presented a Hybrid GAN model that integrates
features from both CycleGAN and Pix2Pix, aiming to
improve sketch-to-image synthesis by leveraging
paired and unpaired data. However, the model may
still face challenges with generating realistic images
from rough sketches due to the inherent variability in
input quality. Wang et al. [18] focused on a Semantic-
Aware GAN (SAGAN) that incorporates semantic
segmentation maps to guide the image generation
process. By providing additional contextual
information, the model improves output quality.
Nonetheless, it may still struggle with occlusions and
missing details in the original sketches.

I1. PROPOSED SYSTEM

A. Introduction

The task of creating realistic facial images from hand-
drawn sketches has a longstanding history, blending
elements of art and computer science. This system
seeks to harness advanced technologies to transform
the simplicity of sketches into detailed, photorealistic
images. Traditional methods have provided a solid
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foundation for contemporary techniques, which can be
grouped into several distinct strategies.:
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Fig. 1. Proposed System

B. Key Components

1. User Interface (Ul):

A user-friendly interface that allows users to upload
hand- drawn sketches and view the generated face
images. The Ul also provides options for users to
refine their sketches and visualize different generated
outputs.

2. Sketch Input Processing:

This component handles the preprocessing of the input
sketches, including resizing, normalization, and noise
reduction, to ensure that they are suitable for analysis
by the GAN model.

3. Generator Network (DCGAN):

The core component of the system that generates
realistic face images from random noise and the
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processed sketch inputs. The DCGAN is trained on a
dataset of real face images to learn the complex
patterns and features of human faces.

4. Discriminator Network (Cycle GAN):

This component evaluates the authenticity of the
generated images, ensuring they are indistinguishable
from real images. It helps improve the quality of the
generated outputs by providing feedback to the
generator.

5. Admin Dashboard:

A control panel that displays statistics on user
interactions, generated outputs, and system
performance. It allows for tracking user engagement
and refining the model based on feedback and usage
patterns.

C. Key Features

1. High-Quality Image Generation:

The system utilizes advanced GAN architectures to
produce high-quality face images that closely
resemble real human faces.

2. Sketch Refinement Options:

Users can modify their sketches interactively,
allowing them to see how changes impact the
generated images in real-time.

3. Performance Analytics:

The admin dashboard provides insights into user
participation, the number of images generated, and
overall system effectiveness, helping improve the user
experience.

This system leverages state-of-the-art deep learning
techniques to convert sketches into realistic images,
enhancing applications in digital art, law enforcement,
and entertainment. The integration of user-friendly
features and comprehensive analytics ensures a
smooth experience for both users and administrators.

CONCLUSION

This paper introduces a novel web application that
leverages a hybrid Generative Adversarial Network
(GAN) architecture to synthesize photorealistic
images from hand- drawn facial sketches. The
proposed model integrates the strengths of DCGAN
and Cycle GAN to enhance image generation quality.
The user-friendly interface facilitates intuitive sketch
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uploads and image generation, promoting accessibility
for users with varying levels of technical expertise.
This  paper investigates the  application's
functionalities, including real-time processing
feedback and efficient image download mechanisms.
Furthermore, it delves into the intricacies of the hybrid
GAN architecture, encompassing the training process
and the evaluation metrics employed to assess the
quality of the synthesized images. This innovative
approach has the potential to significantly impact
various domains, including digital art, law
enforcement, and entertainment, by enhancing the
expressive power of hand-drawn sketches.
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