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Abstract— Virtual Interior Design Assistant - Leveraging Computer Vision and Generative AI in a Cross-Platform Flutter 

Application for Personalized Interior Design Solutions. The convergence of technology and interior design has brought about a new age 

of innovation and creativity, revolutionizing the way people conceptualize and implement their living environments. This paper 

introduces the Virtual Design Interior Assistant, a sophisticated digital platform uniquely created to enrich the interior design process 

through personalization, accessibility, and sustainability. As the need for customized design solutions grows, this assistant becomes an 

essential tool for both amateur and professional designers. 

Central to the Virtual Design Interior Assistant is its advanced 3D modeling and augmented reality features, through which users can 

see their design ideas brought to life in real-time, spanning the imagination to execution gap. This immersive experience promotes more 

creativity and self-assurance, allowing users to experiment with a variety of styles and arrangements without making actual alterations to 

their spaces. The intuitive user interface of the platform is carefully designed to appeal to a wide range of users, from beginners to 

experts, so that all can meaningfully participate in the design process. 
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I. INTRODUCTION 

The interior design landscape has undergone a remarkable 

transformation in recent years, driven largely by 

technological advancements and shifting consumer 

preferences. As individuals increasingly seek personalized 

and meaningful living spaces, the demand for innovative 

design solutions has surged. 

The Virtual Design Interior Assistant emerges as a 

groundbreaking tool, designed to address this evolving need 

by providing a comprehensive platform that combines 

creativity, technology, and sustainability in the realm of 

interior design. 

Fundamentally, the Virtual Design Interior Assistant 

utilizes cutting-edge technologies like 3D modeling and 

augmented reality (AR) to provide users with an interactive 

experience. Through these technologies, people can see their 

design ideas in real-time, closing the gap between theory and 

practice. This visual ability not only promotes creativity but 

also supports the decision-making process, allowing users to 

test different styles, colors, and layouts without worrying 

about expensive errors. By instantly bringing design concepts 

to reality prior to execution, the assistant allows users to 

make effective decisions based on their individual tastes and 

preferences. 

The platform is carefully crafted with user- centered 

accessibility in mind. Its user- friendly interface supports a 

wide range of users, from amateur DIYers to professional 

interior designers. By streamlining the design process, the 

Virtual Design Interior Assistant makes professional-grade 

tools accessible to everyone, enabling anyone to participate 

in interior design without specialized training or experience. 

This method not only inspires creativity in users but also 

gives them confidence in making dramatic changes to their 

living spaces. 

II. LITERATURE SURVEY 

S R Author Title Purpose Summary 

1 

S. Sharma, S. 

Khare, V. Unival 

and S. Verma 

Hybrid 

Development in 

Flutter and its 

Widgets 

To explore 

hybrid app 

development in 

Flutter. 

Discusses the 

architecture and 

advantages of 

hybrid 

applications using 

Flutter. 

2 

V. Kulkarni, S. 

Kokaje, A. 

Yenkikar, D. 

Patil and P. 

Shinde 

Face Recognition 

Application in 

Flutter 

To develop a 

face 

recognition 

Application 

using Flutter. 

Details the 

implementation 

and challenges of 

building a face 

recognition app 

with Flutter. 

3 
S. Boukhary and 

E. Colmenares 

A Clean Approach 

to Flutter 

Development 

through the Flutter 

Clean Architecture 

Package 

To introduce a 

clean 

architecture for 

Flutter 

applications. 

Explores the 

benefits of using 

Clean architecture 

principles in 

Flutter 

development. 

4 

C. Bhatt, A. 

Garg, R. 

Chauhan, P. 

Bhatt and T. 

Singh 

Implementation of 

Fitness 

Application Using 

Flutter 

To develop a 

fitness 

application 

using Flutter. 

Presents the 

design and 

functionality of a 

fitness tracking 

app built with 

Flutter. 

5 
A. B. Amjoud 

and M. Amrouch 

Object Detection 

Using Deep 

Learning, CNNs 

and Vision 

Transformers: A 

Review 

To review 

object 

detection 

methods. 

Examine s various 

techniques and 

models used for 

object detection in 

deep learning. 
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III. MOTIVATION 

The technology has progressed very rapidly, touching 

almost every sector in society. Additionally, the interior 

design field is not left behind. With increasingly more 

consumers seeking personalized experiences that reflect their 

personality and lifestyle, older methods of interior design are 

no longer sufficient. There is a need for much more creative 

solutions that do not merely enhance the process of 

beautifying design but also make it much easier to be 

accessed by many individuals. 

This convergence of sophisticated technologies, 3D 

modeling and augmented reality (AR) presents a 

revolutionary chance to shatter the paradigm of how 

individuals engage with interior design. 

They enable binding imagination and reality so that users 

can previsualize their concepts in real-time, test out concepts 

of various kinds, and therefore explore many possibilities. 

With such advancements as these, the Virtual Design Interior 

Assistant truly provides users with a helping hand in fully 

empowering the users of its designs and decisions-a catalyst 

for creativity and greater confidence. 

The additional need also stems from the increasing 

consciousness of sustainability and environmental life, which 

puts more pressure of sustainable practices in interior design. 

Consumers have been looking more and more for a solution 

to make spaces look beautiful with minimal cuts or no 

environmental cost. Therefore, the need to undertake this 

study comes with an interest to encourage 'greener' design 

alternatives for consumer-aware consumers who would adopt 

such a consumer base. 

IV. PROBLEM STATEMENT 

1. Limited Accessibility: Few people can easily access 

professional designing tools and expertise; therefore, 

their ideas cannot be converted into reality. Such limited 

accessibility restricts them from fully involving 

themselves in the design process as well as creativity. 

2. Intricate Design Processes: Even the most 

straight-forward interior designing process is pretty 

intricate and time-consuming; so much knowledge of 

design principles, software, and what not is required. It 

might deter one from following his design aspirations 

with frustration being the result of unsatisfactory results. 

3. Visualization Problems: A user cannot see ideas before 

applying their design. Most lack proper visualization 

equipment; it is cumbersome to picture how all the 

various parts may come together, and most often end in 

costly errors and final product dissatisfaction. 

4. Budget Constraints: Most people face budget constraints 

when undertaking design operations. Traditional designs 

lack the fully understandable cost information such that 

the user guesses on the actual expenses incurred and is 

limited to knowing how to manage the budget of funds 

they have for the given operation. 

5. Sustainability Issues: With awareness on causes of 

environment increases, there is a surge for sustainability 

in design. Traditional designs fail to focus or highlight 

environmental considerations of eco-friendly materials 

and processes; consumer demands trigger processes that 

are injurious to the environment, but ultimately fail to 

meet the expectations of responsible citizens. 

6. No Collaboration: The process of design can be quite 

isolative, having fewer scopes to collaborate with the 

users and professionals. Being out of touch may lead to 

not effectively making use of invaluable feedback and 

insights and poor quality of design by the end. 

7. Lack of Proper Education or Resources: Most persons 

interested in design lack educational resources for better 

insight into their principles of designs and best practices 

associated with them. Since they are less informed, this 

would be a source of uninformed decisions and 

suboptimal design choices. 

8. Inefficiency in Tradition: The methods of traditional 

interior design are multicycle and lengthy processes, 

which are inefficient and tiring to employ. Here, 

inefficiency acts as a negative since it discourages people 

from achieving their designing goals. Subsequently, the 

experience is decreased. 

V. RESEARCH OBJECTIVES 

The main objectives of this research are aimed to address 

the complex issues arising during the designing process of 

interiors in an all-encompassing manner. Its objective is to 

design use of technology to change or alter the way people 

engage with and relate to interiors through the Virtual Design 

Interior Assistant. The specific research objectives are as 

follows: 

Increase Accessibility The approach will also be an 

intuitive and user-friendly platform, with professional-grade 

design tools, so that it becomes quite an easy gateway into the 

world of design and democratizes the ability for users from 

all walks of life-whether amateur or seasoned DIYers-albeit 

actually engage in the design process. Access further 

increased by its inclusion onto mobile devices, so that access 

is available whenever, wherever. 

Streamline the Design Workflow: The second objective is 

to make the process of designing even more streamlined by 

features that make each stage of the workflow easier to the 

eye. There would also be step-by-step tutorials and template 

choices to guide users through the often complicated field of 

interior designing so that the simplicity inspires creativity 

and exploration, and the users are not terrified of going ahead 

to try any possible element in the design. 

Improve Visualization Skills: The overall goal would be to 

incorporate the newest visualization techniques in the guise 

of AR and 3D modeling software. With these facilities, users 

should come to view their design concepts real time so that 

they might visualize how different elements work together 
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within their space. They will make better decisions, lowering 

the probability of costly mistakes and disappointing results, 

having been given real renderings and realistic experiences. 

Promote Budgetary Control: The other primary objective 

is to bring the budget mechanism in the platform. This one 

feature will allow users to put their financial limitations for 

the project and monitor every single expense in real-time. It 

will alert users about actual costings of different aspects of a 

design so that they may seek budget-friendly versions of the 

same and keep moving with their design goals and their 

outlay under proper control. 

VI. SOFTWARE REQUIREMENTS 

SPECIFICATIONS 

Used Software: 

Flutter SDK: The application is for cross-platform mobile 

and web. It is multi- device compatible. 

Dart Programming Language: It is used to implement the 

logic of the backend of the application through Flutter. 

Firebase: It is used to manage the authenticity of a user, 

database storage, and the cloud function that is used for the 

scaling and securing of experience. 

SQLite: Used for local data storage of users when they are 

not connected to the internet, or small amounts of data sets. 

Figma/Sketch: where the prototype of the UI/UX design of 

the interface was created 

Git: The version control system that will help in 

collaboration and tracking changes on the code. 

Android Studio: Development environment where coding 

was done inside the application and bugs debugged. 

Adobe XD/Photoshop: In this regard, all the elements of 

any visual are to be designed and edited. This is where all 

those visual elements of the application- including logo 

designs, icons, and other interface elements-will be created. 

Hardware Configuration: 

Processor: Must be at least an Intel Core i5 equivalent; it 

requires at least that much processing power to perform it 

easily. 

RAM: Minimum 8GB but 16 GB will be more than 

sufficient for multitasking which will be facilitated with the 

course of development and rendering of design elements. 

Storage: 256 GB SSD (512 GB recommended). This will 

help to enjoy the loading and storing time of projects. 

Graphics: Integrated or dedicated graphics- 3D models, 

AR functionalities, and other heavier rendering processes 

should be accelerated in a timely manner. 

Operating System: The Windows 10, macOS, and Linux 

are compatible. 

Resolution of the Screen: Full HD resolutions or higher 

resolutions like 1920 x 1080 should be opted for offering 

sharper design detail and accuracy in designing the graphics. 

 

 

VII. CONCRETE FUTURE PLAN 

1. Continuous Feature Upgrades 

2. User-Centric Development 

3. Learning Material Development 

4. Industry Professional Partnering 

5. Future Plan 

6. Marketing and User Acquisition Strategies 

7. Sustainability Initiatives 

8. Internationalization 

9. Performance Monitoring and Analytics 

10. Long-term vision 

VIII. EXPECTED OUTCOMES 

Implementation and continuous development of the 

Virtual Design Interior Assistant would have various 

important outcomes that are relevant to the overall change of 

users' interior design experience. Understanding such 

outcomes is necessary in order to put forth the effects of the 

web application not only to the users but also on the design 

industry and the whole community. The main outcomes that 

are expected from this system are as follows: 

Strengthened User Empowerment: The first and most 

obvious of the expected outcomes would be to strengthen the 

empowerment of users within their interior design efforts. 

The Virtual Design Interior Assistant is programmed to 

provide a user- friendly interface and abundant resources that 

can empower the users with the information and tools 

required to make the appropriate design decisions. This 

enhancement of confidence in the user's skills by providing 

functional and beautiful spaces that encourage their style will 

drive them to become owners of their living environments 

through exploring design elements and techniques. 

More involvement and satisfaction: The interface is meant 

to increase the involvement and the level of satisfaction of the 

user because of the entertaining and interactive manner in 

which the process of design takes place. Real-time 

visualization, drag-and-drop functionality, and access to a 

huge database of design materials put the user in a position 

where they will sit back, learn, and create and thus involve 

themselves fully in the entire design process. This is likely to 

bring more fulfillment with final design results since the 

ultimate user will have had an active involvement in 

designing their space rather than having someone else do it 

for them. 

Enhanced Design Outputs: With new visualization 

technology and design support tools, users would deliver 

designs of better quality that correctly meet their respective 

needs and wants. By allowing real-time adjustments and also 

making suggestions along user input, the website will have 

helped users track probable flaws in designs before 

implementation. With this proactive approach, it is believed 

that costly mistakes will be less frequent as well as the overall 

quality of design outcomes to be good enough, wherein the 

created spaces for users would not only be aesthetically 



  ISSN (Online) 2394-2320 

International Journal of Engineering Research in Computer Science and Engineering  

(IJERCSE) 

Volume 12, Issue 6, June 2025 

 

89 
 

pleasing but could function and be practical. 

Expansion of Professional Design Resources 

Accessibility: The Virtual Design Interior Assistant will be a 

democratizing source of professional- grade design 

resources, opening up the chances to use interior design for 

the common man. More people will get an opportunity to use 

all the tools and resources available on the platform, 

irrespective of their formal training or experience in 

designing. Greater Accessibility This should make the 

platform more accessible to various users, including home 

owners, tenants, and do-it- yourselfers, leading to a more 

inclusive community where everyone can explore and 

express their design aspirations. 

IX. SUMMARY 

The Virtual Design Interior Assistant is a website which 

aims to turn the interior design game around with great tools, 

information, and other resources placed in users' hands to aid 

in creating customized, functional, and stunning space. 

Therefore, the Virtual Design Interior Assistant is a 

comprehensive solution that will bridge gaps between 

designs by professionals and individual users - homeowners, 

tenants, and DIYers alike. 

The core mission of the platform is to enhance 

empowerment through simple design tools, enabling 

creativity and decision-making processes to be more 

engaging. With visualization in real-time, drag-drop 

capabilities, and an enormous library of design components 

at their fingertips, they can be most engaged in designing the 

process, hence taking charge of their spaces. The Virtual 

Design Interior Assistant encourages one to find a variety of 

various design styles and solutions, particularly the ones that 

actually suit the tastes and lifestyle of the individual. 

User involvement and satisfaction are quite at the core of 

this platform's design philosophy. A playful and interactive 

interface smoothens the user's design process and results in 

increased satisfaction with the end result. Foundation for 

better design results is underscored with this platform 

because users are now able to view their ideas realized in 

real-time, reducing chances of expensive errors and overall 

higher quality of the developed designs. With this, users will 

be capable of attaining spaces not just as lovely but also 

functional enough to address any specific requirements. 
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