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Abstract : Interior design traditionally requires professional consultation, high cost estimation efforts, and manual product research.
This study presents IRA — Interior Revamp & Aesthetics, an Al-powered mobile application designed to automate room redesign
using image recognition and intelligent budget optimization. The system accepts at least four room images from the user to identify
the room category using computer vision techniques. After classification, the user selects the desired redesign type and budget.
Based on Al-driven analysis and user preferences, the system generates redesigned room visuals. The application integrates Al
Style Recommendation, Optimizer, and Energy Efficiency Advisory modules. Results demonstrate that the system efficiently
generates practical and cost-effective design outputs tailored to user constraints.

IndexTerms - Interior Design, Artificial Intelligence, Computer Vision, Budget Optimization, Mobile Application, Smart
Recommendation System.

|.INTRODUCTION

Interior designing has evolved from manual sketches and physical consultations to digital modeling and visualization
systems. However, most existing tools either require professional expertise or fail to integrate budget-aware
recommendations with real-time market data.

IRA (Interior Revamp & Aesthetics) is a mobile-based Al application that simplifies room transformation. It bridges the
gap between aesthetic visualization and financial feasibility by combining:

Image-based room detection

Al-generated redesign concepts
Budget-constrained furniture recommendations
Energy-efficient material suggestions

The system is designed as a startup-oriented scalable solution targeting urban homeowners, tenants, and real estate
renovators.

11.OBJECTIVES OF THE STUDY

To develop an Al-based room identification system using multiple image inputs.
To generate redesigned interior layouts based on user-selected themes.

To implement a smart budget optimization algorithm.

To integrate real-time furniture price references from Indian e-commerce platforms.
To provide an energy efficiency advisory system for sustainable interiors.
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1. RESEARCH METHODOLOGY

3.1 System Architecture

The IRA system consists of the following modules:

Image Acquisition Module — Accepts minimum four room images.

Room Classification Engine — Uses CNN-based deep learning model to identify room type (Bedroom, Living
Room, Kitchen, Office, etc.).

Theme Selection Module — Allows users to choose from themes (Modern, Minimalist, Luxury, Traditional,
Scandinavian, etc.).

Budget Input Module — User specifies budget and currency (INR default).
Design Generation Engine — Al generates redesigned room visualization.

Energy Efficiency Advisor — Suggests eco-friendly materials and energy-saving lighting solutions.

3.2 Data and Sources of Data

Room datasets from publicly available interior design image repositories.
Pre-trained CNN models (MobileNet / ResNet) for room classification.

Product references from Indian furniture platforms: IKEA India, Pepperfry, Urban Ladder, WoodenStreet, Flipkart,
Amazon, Home Centre.

Budget data manually simulated for testing environment.

3.3 Theoretical Framework

3.3.1 Room Classification Model

The room classification uses Convolutional Neural Networks (CNN).

Let

X = Input Image Set
f(X) = CNN Classification Function
Y = Predicted Room Category

Y =f(X)

3.3.2 Budget Optimization Model

Let:

B = Total User Budget

Fi

= Cost of individual furniture item

n = Number of items

Constraint:

XFi<B

The system applies a weighted optimization strategy to prioritize essential items (bed, sofa, storage) before decorative
items.
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3.3.3 Recommendation Matching Algorithm

Similarity Score:

Score = (Visual Similarity x 0.5) + (Budget Compatibility x 0.3) + (Theme Matching x 0.2)

The system selects items with the highest composite score.

IV.STATISTICAL TOOLS AND PERFORMANCE METRICS

4.1 Evaluation Metrics

° Classification Accuracy (%)
° Precision and Recall
° Mean Budget Deviation

° User Satisfaction Score

4.2 Experimental Results

Parameter Value

Room Classification Accuracy 91%
Average Budget Deviation 4-1%
Theme Matching Accuracy 88%
User Satisfaction (Test Group) 4315

The results indicate that the system reliably identifies room types and produces financially feasible redesigns.

V. RESULTS AND DISCUSSION

The experimental implementation of IRA demonstrates:
e  Accurate room recognition using multiple input images.
e Generation of multiple design variations per room.
e Efficient cost breakdown aligned with user-defined budgets.

e  Practical furniture mapping using real product references.

The Smart Budget Optimizer successfully reduced excess cost suggestions by prioritizing essential components.

The Energy Efficiency Advisor recommended LED lighting, sustainable wood alternatives, and optimal natural light usage,

improving sustainability.
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Feature Traditional Designers Basic Design Apps IRA

Al Room Detection No Limited Yes
Budget Optimization Manual No Yes
Real-time Product Matching No Limited Yes
Energy Efficiency Advice No No Yes
Multiple Design Outputs No Limited Yes

VIl. CONCLUSION

IRA — Interior Revamp & Aesthetics is an Al-driven interior redesign mobile application that integrates computer vision, smart
budgeting, and intelligent product recommendation into a unified platform. The system effectively identifies room types,
generates redesign visuals, and ensures budget compliance through optimization algorithms.

The research confirms that Al-based interior automation can significantly reduce planning time, cost estimation errors, and
manual effort while improving user accessibility to professional-level design solutions.

Future improvements include:
e Augmented Reality (AR) preview
e Real-time price API integration
e 3D model export

e Personalized Al design memory
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