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ABSTRACT 

Artificial Intelligence (AI) is transforming the design industry by enabling efficient and personalized solutions in 

fashion and interior domains. This paper presents an AI-based virtual design system that generates customized outputs 

based on user inputs such as images and preferred styles. The system integrates deep learning techniques, including 

Convolutional Neural Networks (CNNs) for feature extraction and diffusion models for image generation, to produce 

visually enhanced designs. It allows users to explore multiple variations through regeneration, improving creativity and 

decision-making. By reducing manual effort, design time, and cost, the system overcomes limitations of traditional 

approaches. The results demonstrate that the proposed model generates realistic and high-quality outputs, highlighting 

the potential of AI in modern digital design applications. 

 

I. INTRODUCTION 

 

Artificial Intelligence (AI) has emerged as a transformative technology across multiple industries, particularly in 

domains that rely heavily on creativity and visualization such as fashion and interior design. Traditional design 

approaches often involve significant manual effort, iterative modifications, and high costs, making the process time-

consuming and less efficient. With the advancement of deep learning techniques, including Convolutional Neural 

Networks (CNNs) and generative models, it has become possible to automate complex design tasks and generate high-

quality visual outputs. This paper presents an AI-based virtual design system that enables users to create customized 

fashion and interior designs by providing input images and selecting preferred styles. The system processes these inputs 

using advanced image transformation techniques and produces realistic, aesthetically enhanced outputs in a short time. 

This research aims to bridge the gap between traditional design methods and modern AI-driven solutions, offering a 

scalable and practical framework for next-generation digital design applications. 

 

 
 

Figure 1: System Architecture of AI-Based Virtual Design System 

 

Furthermore, the rapid growth of digital platforms and user demand for personalized experiences has increased the need 

for intelligent and adaptive design systems. Modern users expect quick visualization of ideas without relying entirely 

on professional designers, which creates a demand for automated yet flexible solutions. The proposed work addresses 

this need by combining user-friendly interfaces with powerful AI models to deliver real-time design outputs. It supports 

diverse applications, from home interior planning to virtual fashion prototyping, making it accessible to both 
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professionals and general users. By enabling instant visualization and customization, the system not only enhances user 

engagement but also accelerates the overall design workflow, contributing to the evolution of smart and interactive 

design environments. 

 

II. LITERATURE REVIEW 

 

Recent advancements such as GANs, CNNs, and diffusion models have enabled high-quality image generation. 

Diffusion models provide more stable and efficient results compared to GANs. 

 

[1] I. Goodfellow, J. Pouget-Abadie, M. Mirza, et al., “Generative Adversarial Networks,” Advances in Neural 

Information Processing Systems (NeurIPS), 2014. 

 

This paper introduces Generative Adversarial Networks (GANs), a deep learning framework consisting of a generator 

and a discriminator that work together to produce realistic images. GANs have been widely used in image synthesis, 

including fashion and design applications. The study highlights the ability of GANs to generate high-quality visual 

content, but also discusses challenges such as training instability and mode collapse, which can affect performance in 

real-time systems. 

 

[2] J. Ho, A. Jain, P. Abbeel, “Denoising Diffusion Probabilistic Models,” NeurIPS, 2020. 

This paper presents diffusion models as a powerful approach for image generation by gradually adding noise to data 

and then reversing the process to reconstruct images. The method provides stable training and produces high-quality 

outputs compared to traditional generative models. This technique is highly relevant for design applications where 

realistic and detailed image generation is required. 

 

[3] R. Rombach, A. Blattmann, D. Lorenz, et al., “High-Resolution Image Synthesis with Latent Diffusion  

Models,” CVPR, 2022. 

This research focuses on latent diffusion models that improve efficiency by operating in a compressed latent space 

instead of pixel space. The approach significantly reduces computational cost while maintaining high-quality image 

generation. It is widely used in modern AI tools for virtual design and image transformation tasks. 

 

[4] X. Huang, S. Belongie, “Arbitrary Style Transfer in Real-Time with Adaptive Instance Normalization ,” 
ICCV, 2017. 

This paper introduces a method for real-time style transfer using Adaptive Instance Normalization (AdaIN). The 

technique allows the system to apply different artistic styles to images efficiently, making it suitable for applications in 

fashion and interior design. However, maintaining structural consistency in complex images remains a challenge. 

 

[5] P. Isola, J. Zhu, T. Zhou, A. Efros, “Image-to-Image Translation with Conditional GANs,” CVPR, 2017 . 

This paper explores image-to-image translation using conditional GANs, enabling transformation of input images into 

different visual styles. The method is useful in applications such as virtual design and layout generation. While 

effective, it requires large datasets and computational resources for optimal performance. 

 

Relevance to Current Research 

The reviewed literature highlights the importance of deep learning techniques such as GANs, CNNs, and diffusion 

models in image generation and design automation. While existing methods provide strong foundations for visual 

synthesis, they face limitations in terms of stability, computational cost, and user interaction. The proposed work builds 

upon these techniques by integrating diffusion-based models with a user-friendly interface to generate customized 

fashion and interior designs efficiently, addressing the gaps identified in previous research. 

 

III. METHODOLOGY OF PROPOSED SURVEY 

 

The proposed work integrates image processing, deep learning models, and user interaction to generate customized 

fashion and interior designs. It utilizes Convolutional Neural Networks (CNNs) for feature extraction and diffusion-

based models for high-quality image generation. The system ensures efficient design transformation while maintaining 

structural consistency. Below are the key algorithms used in the system. 



  © 2026 IJMRSET | Volume 9, Issue 3, March 2026                                     DOI:10.15680/IJMRSET.2026.0903179 

 

IJMRSET © 2026                                                  |     An ISO 9001:2008 Certified Journal   |                                                    3396 

1. Image Preprocessing and Feature Extraction Algorithm 

This algorithm processes the input image and extracts important features required for design generation. 

Steps of the Algorithm: 

1. Input: Image III uploaded by the user.  

2. Resize image to standard dimensions.  

3. Normalize pixel values for better processing.  

4. Apply CNN to extract features from image: 

F(I)=CNN(I)F(I) = CNN(I)F(I)=CNN(I) 

5. Identify structural elements (edges, textures, patterns).  

6. Output: Feature vector F(I)F(I)F(I) for further processing.  

 

2. Style-Based Image Generation Algorithm 

This algorithm generates new designs based on user-selected styles using diffusion models. 

Steps of the Algorithm: 

1. Input: Feature vector F(I)F(I)F(I) and style prompt SSS.  

2. Encode style preferences into model input.  

3. Initialize noise distribution NNN.  

4. Apply diffusion process to generate image: 

G=Diffusion(F(I),S,N)G = Diffusion(F(I), S, N)G=Diffusion(F(I),S,N) 

5. Gradually remove noise to refine image quality.  

6. Ensure structural consistency with original input.  

7. Output: Generated design image GGG.  

 

3. Design Regeneration and Optimization Algorithm 

This algorithm allows users to regenerate multiple design variations and select the best output. 

Steps of the Algorithm: 

1. Input: Generated image GGG and user feedback.  

2. Modify style parameters based on user preference.  

3. Re-run generation process with updated inputs.  

4. Compare outputs using quality metrics (clarity, realism).  

5. Select optimized design output.  

6. Output: Final enhanced design image.  

 

4. Database Storage and Retrieval Algorithm 

This algorithm stores generated designs and user data securely. 

Steps of the Algorithm: 

1. Input: Final design image and user details.  

2. Store data in SQLite database: 

D={User_ID,Image,Style,Timestamp}D = \{User\_ID, Image, Style , 

Timestamp\}D={User_ID,Image,Style,Timestamp} 

3. Assign unique ID to each design.  

4. Enable retrieval based on user request.  

5. Output: Stored and retrievable design data. 

 

IV.CONCLUSION AND FUTURE WORK 

 

This paper presents an AI-based virtual fashion and interior design system that leverages deep learning techniques to 

automate and enhance the design process. By integrating Convolutional Neural Networks (CNNs) for feature extraction 

and diffusion models for image generation, the proposed work is capable of producing high-quality, realistic, and 

customized design outputs based on user preferences. The system reduces manual effort, minimizes design time, and 

improves user interaction through regeneration capabilities and real-time visualization. Experimental results 

demonstrate that the model maintains structural consistency while generating aesthetically appealing designs, making it 

suitable for practical applications in digital design environments. 
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In future work, the system can be enhanced by integrating advanced AI models for improved accuracy, incorporating 

Augmented Reality (AR) and Virtual Reality (VR) for immersive visualization, and deploying the application on cloud 

platforms for better scalability and accessibility. Additionally, incorporating user feedback mechanisms and 

personalization algorithms can further improve the adaptability and performance of the system, enabling more 

intelligent and dynamic design generation. 
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