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ABSTRACT 
 Artificial Intelligence (AI) has become a pivotal force in the field of interior design, significantly influencing both aesthetic 
development and functional optimization of interior spaces. As computational technologies advance, the discipline is transitioning 
from intuition-based workflows to hybrid systems that blend human creativity with algorithmic intelligence. This research explores 
the impact of AI on spatial planning, visual generation, personalization, sustainability, environmental control, and user interaction. 
By conducting a qualitative analysis of peer-reviewed studies and documented real-world applications, this paper evaluates the 
contributions of generative models, machine learning algorithms, predictive analytics, and smart building technologies. The 
findings reveal that AI enhances design efficiency, supports evidence-based decision-making, and improves user experience, while 
still requiring professional oversight. The study concludes that AI acts as a collaborative extension of a designer's capabilities, 
enriching both artistic expression and spatial performance in modern interior environments. 
KEYWORDS: Artificial Intelligence, Interior Design, Aesthetic Development, Functional Optimization, Generative Models, 
Machine Learning, Smart Building Technologies 

 

INTRODUCTION  
Interior design is centered on crafting human experiences 

through spatial organization, material composition, lighting 

design, and environmental control. The field demands a balance 

between aesthetic appeal and functional performance. 

Historically, interior design evolved through craftsmanship and 

artistic tradition, relying on hand drawings and experiential 

knowledge. The advent of digital tools improved drafting 

accuracy, yet decision-making remained largely manual. The 

integration of AI marks a significant advancement, enabling 

designers to process extensive datasets, identify design 

patterns, and generate spatial configurations automatically, thus 

increasing creative exploration and analytical precision. 

 

LITERATURE REVIEW  
2.1 Conceptual Framework of AI in Design AI encompasses 

various computational techniques, including machine learning, 

neural networks, and predictive modeling, allowing systems to 

analyze patterns in visual and spatial data. While AI replicates 

processes of creativity, it lacks subjective judgment and cultural 

understanding, functioning best as augmentative intelligence. 

 

2.2 Generative Visualization Technologies Generative AI 

tools, using deep neural networks, allow for high-resolution 

renderings that align with specific styles and atmospheres, 

accelerating idea validation and improving design 

communication. 

2.3 Algorithmic Spatial Planning and Parametric Modeling 

AI-based systems analyze room dimensions and user 

requirements, testing configurations to enhance spatial 

functionality and adaptability. 

 

2.4 Behavioral Data and Predictive Analytics AI systems 

incorporate behavioral data to inform design decisions, aligning 

spatial organization with real user behavior to strengthen 

functionality. 

 

2.5 Personalization and Emotional Experience AI enhances 

emotional experiences by enabling personalization, increasing 

user satisfaction and productivity. 

 

2.6 Sustainability and Resource Optimization AI contributes 

to sustainable design through predictive energy modeling and 

material selection tools, extending functionality to 

environmental performance. 

 

2.7 Ethical and Professional Considerations AI introduces 

challenges such as data privacy and algorithmic bias, 

necessitating transparency and human oversight in decision-

making. 

 

METHODOLOGY  
The study employs a qualitative research approach using 

thematic analysis of secondary data sources, focusing on AI's 
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application in enhancing interior design aesthetics and 

functionality. 

 

Expanded Analysis of AI’s Role in Interior Design  

4.1 Aesthetic Enhancement Through Data-Driven 

Creativity AI facilitates rapid prototyping of design 

alternatives, allowing designers to stay informed about 

contemporary aesthetics. 

 

4.2 Functional Optimization and Performance Simulation 

Simulation tools predict space performance, enabling 

adjustments before implementation to strengthen functional 

reliability. 

 

4.3 Integration with Smart Building Systems AI plays a 

central role in smart environments, enhancing functionality 

without disrupting aesthetic integrity. 

 

4.4 Economic and Project Management Benefits AI 

automates repetitive tasks, reducing errors and project costs, 

supporting wider adoption in practice. 

 

4.5 Interdisciplinary Collaboration AI integration fosters 

collaboration among designers, architects, and engineers, 

expanding the technical scope of interior design. 

 

Future Outlook and Research Opportunities should focus on 

integrating AI with augmented reality, enhancing contextual 

and cultural awareness, and developing explainable and 

adaptive AI systems. 

 

CONCLUSION 
AI significantly enhances the aesthetic and functional aspects 

of interior design, serving as a sophisticated support system that 

amplifies creative potential and analytical accuracy. The future 

of interior design lies in a balanced collaboration between 

human insight and computational intelligence. 
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