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ABSTRACT  

Neuromorphic Interior Design integrates neuroscience and psychology into spatial planning to 

enhance sensory, cognitive, and emotional experiences. This research explores the impact of lighting, 

color, materials, textures, spatial organization, and furniture on brain function, emotional regulation, 

and cognitive performance. It delves into the neurological mechanisms underlying environmental 

perception, examining how interior spaces influence mental health and well-being in both the short and 

long term. By analyzing sensory processing and psychophysiological responses, this study establishes 

an evidence-based approach to designing spaces that optimize human interactions with their 

surroundings. 

The research also investigates the role of emerging technologies such as artificial intelligence, 

biometric analysis, and virtual reality in advancing neuromorphic design strategies. A comparative 

analysis between conventional and neuromorphic interiors assesses their effects on stress reduction, 

productivity, focus, and emotional stability. Particular attention is given to furniture design, 

emphasizing its influence on posture, sensory integration, and neurophysiological comfort. By bridging 

neuroscience with interior design, this study provides a scientific framework for creating intelligent, 

human-centered environments that enhance cognitive efficiency, mental well-being, and overall quality 

of life. 
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 الملخص 

الحسية  التجارب  بهدف تحسين  الداخلية  المساحات  النفس في تخطيط  يدمج علم الأعصاب وعلم  العصبي هو مجال  الديكور  تصميم 
والمعرفية والعاطفية. يتناول هذا البحث تأثير الإضاءة، الألوان، المواد، القوام، تنظيم الفضاء، وتصميم الأثاث على وظائف الدماغ،  

ء المعرفي. كما يدرس الآليات العصبية التي تتحكم في إدراك البيئة، ويبحث في كيفية تأثير المساحات الداخلية وتنظيم العواطف، والأدا
 . على الصحة النفسية والرفاهية على المدى القصير والطويل 

من خلال تحليل معالجة الحواس والاستجابات النفسية والفسيولوجية، يسعى البحث إلى وضع نهج علمي قائم على الأدلة لتصميم مساحات  
تعزز التفاعل البشري مع المحيط. كما يتناول دور التقنيات الحديثة مثل الذكاء الاصطناعي، التحليل البيومتري، والواقع الافتراضي في  

يتم أيضًا إجراء تحليل مقارن بين التصاميم التقليدية والتصاميم العصبية لقياس تأثيراتها في تقليل    .تيجيات التصميم العصبيتطوير استرا
التوتر، زيادة الإنتاجية، تحسين التركيز، وتعزيز الاستقرار العاطفي. ويعُطى اهتمام خاص بتصميم الأثاث لكونه يؤثر بشكل كبير على  

امل الحواس، وراحة الجسم العصبية والفسيولوجية. من خلال ربط علم الأعصاب بالتصميم الداخلي، يقدم هذا البحث  وضعية الجسم، وتك
 . إطارًا علمياً لإنشاء بيئات ذكية تركز على الإنسان، وتعزز الكفاءة المعرفية، والصحة النفسية، وجودة الحياة بشكل عام

 الكلمات المفتاحية 

 تصميم الديكور العصبي؛ الوظيفة المعرفية؛ علم نفس الألوان. 
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jaars.journals.ekb.eg                                      Copyright © 2025 | Copyrights are granted to JAARS 

2 

Prof Sadeka shakour¹, Eng Nermine Youssef ² – JAARS – Volume 6 - Issue 11 - June 2025 

 

 

 

 

 

 

1. INTRODUCTION  
Interior design plays a vital role in shaping human experiences by influencing emotions, cognitive 

functions, and overall well-being (Zeisel, 2006). Traditionally, design decisions have been driven 

by aesthetics and functionality, with limited attention to their direct impact on brain activity and 

sensory processing. However, emerging research in neuroscience and environmental psychology 

suggests that interior environments significantly affect human behavior, stress levels, and 

cognitive performance (Chalfont & Rodiek, 2005). This has led to the development of Neuro-

Interior Design, an innovative approach that integrates neuroscience principles to create spaces 

that enhance sensory perception, emotional well-being, and functional efficiency. 

The human brain continuously processes environmental stimuli such as lighting, color, texture, 

and spatial layout, all of which influence neurological responses and psychological states 

(Edelstein & Macagno, 2012). For instance, proper lighting design can regulate circadian rhythms 

and improve cognitive function, while strategic color choices can enhance emotional stability and 

focus (Küller et al., 2009). Similarly, material textures and ergonomic furniture contribute to 

sensory integration, promoting comfort and well-being (Wastiels et al., 2012). Despite these 

findings, a clear framework for translating neuroscience-based insights into practical interior 

design solutions remains lacking. 

Recent advancements in artificial intelligence (AI), biometric data analysis, and virtual reality 

(VR) offer new opportunities to assess user responses and refine interior design strategies (Banaei 

et al., 2017). These technologies enable designers to analyze real-time physiological and 

neurological feedback, ensuring that built environments align with users’ cognitive and emotional 

needs. 

This research aims to establish a structured framework for applying neuroscience principles in 

interior design, optimizing both short- and long-term neurological responses. By examining the 

impact of design elements such as lighting, color, materials, and furniture on brain activity, this 

study seeks to enhance mental health, cognitive efficiency, and overall user satisfaction. 

Furthermore, incorporating neuroscience into interior design not only enhances individual well-

being but also has broader implications for healthcare, education, and workplace productivity. For 

example, neuro-informed hospital designs can reduce patient stress and accelerate recovery times, 

while classrooms designed with cognitive principles can improve concentration and learning 

outcomes (Ulrich et al., 2008). Similarly, workplace environments that consider neurological and 

psychological factors can boost creativity, focus, and employee satisfaction (Veitch et al., 2011). 

This study provides a comprehensive analysis of Neuro-Interior Design, offering evidence-based 

recommendations for creating spaces that support cognitive and emotional well-being. 

2. RESEARCH PROBLEM: 

• Interior design and brain impact: Traditional interior design often ignores how it affects the 

brain, senses, and well-being, even though research shows that lighting, colors, and materials 

influence our thoughts and emotions. 

• No clear way to use neuroscience in design: There is no simple method for applying 

neuroscience to improve how people experience and interact with interior spaces. 

3. RESEARCH OBJECTIVES: 

• Analyze Sensory Effects – Study how colors, lighting, textures, and materials influence 

human emotions and behavior. 
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• Examine Psychological & Physiological Impacts – Investigate how interior design affects 

mental health, stress levels, and overall well-being. 

• Compare Traditional & Neuromorphic Designs – Identify the differences in impact between 

conventional interior design and neuroscience-based designs. 

• Explore Future Technologies – Look into how AI, virtual reality, and smart furniture can 

enhance neuromorphic interior design. 

4. RESEARCH SIGNIFICANCE: 

• Improving Health and Comfort – Helps understand how interior design affects mental and 

physical health, reducing stress and increasing comfort. 

• Combining Neuroscience with Design – Shows how brain science can be used to create 

spaces that are more comfortable and beneficial for people. 

• Enhancing User Experience – Helps design spaces that make people feel relaxed and happy 

through colors, lighting, and materials. 

• Using Modern Technology – Explores how AI, virtual reality, and smart furniture can 

improve neuromorphic interior design. 

5. METHODOLOGY: 

This study adopted a comprehensive and multi-faceted research methodology to ensure a deep 

and integrated understanding of the effects of interior space design on neural and psychological 

responses. It combined theoretical analysis and literature review with the proposal of 

experimental methodological aspects for future studies. 

5.1. Comparative Analytical Methodology 

The comparative analytical methodology was applied to analyze and compare theories and 

concepts related to neuroaesthetics, environmental psychology, and interior space design. This 

approach focused on identifying similarities and differences among various schools of thought 

regarding how design elements (such as materials, lighting, and colors) affect the human brain and 

psychological state. For example, different interpretive models of neural responses to visual and 

auditory stimuli were compared, helping to build a solid theoretical framework linking design to 

neural response. 

5.2. Conceptual Analysis 

This methodology involved deconstructing and analyzing the key concepts associated with the 
research, such as neuroaesthetics, affective computing, adaptive environments, and emotion-driven 
design. The analysis focused on identifying the fundamental dimensions of each concept, 
clarifying their interrelations, and understanding their contributions to a deeper comprehension of 
the built environment's impact. Conceptual analysis allowed for the establishment of clear 
definitions and precise classifications of the terms used in the study, thereby enhancing scientific 
accuracy. 

5.3. Literature Review 

A comprehensive and systematic literature review was conducted to gather and analyze previous 
relevant studies and research. The review encompassed a variety of academic sources, including 
peer-reviewed journals, books, and conference proceedings in the fields of neuroscience, 
psychology, architecture, and interior design. The literature was categorized according to major 
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themes (such as the impact of color on mood, the role of lighting in perception, and brain responses 
to natural materials) to present a panoramic view of existing knowledge and identify research gaps 
this study seeks to address. 

5.4. Proposed Experimental/Practical Aspect 

Given the primarily theoretical nature of this study, it lays the groundwork for future empirical 

and practical methodologies necessary to validate its claims. A mixed-methods approach is 

recommended for subsequent studies, combining both quantitative and qualitative data to 

achieve a more comprehensive understanding. 

• A clear methodology for measuring neural responses to interior design: Future studies 

could employ advanced neuroimaging techniques such as functional Magnetic Resonance 

Imaging (fMRI) and Electroencephalography (EEG) to measure real-time brain activity as 

individuals are exposed to various design stimuli (e.g., interior spaces with different colors, 

materials, and lighting). This would allow the identification of active brain regions and 

specific neural responses linked to different design elements. 

• Behavioral and psychological studies: Neural data can be complemented with: 

• Questionnaires and psychological scales: To assess mood states, stress levels, aesthetic 

perception, and self-reported comfort in different design environments. 

• Behavioral observations: To record patterns of movement and interaction with the space in 

real or simulated scenarios. 

• Case studies: In-depth analysis of specific interior design projects, focusing on evaluating 

their impact on users through pilot data collected via in-depth interviews or focus groups 

6. INTRODUCTION TO REGULAR INTERIOR DESIGN: 
Interior design is a multidisciplinary field that combines art, science, and psychology to create 

functional and aesthetically pleasing spaces. It influences human behavior, mood, and well-being 

through the strategic use of space, materials, lighting, and textures (Pile, 2007). 

Over time, interior design has evolved with architectural advancements, reflecting cultural and 

technological changes (Ching, 2018). Today, it encompasses various specializations, from 

residential to commercial and healthcare design, emphasizing functionality and user experience 

(Kellert et al., 2011). 

With a growing focus on well-being and sustainability, modern interior design integrates principles 

from environmental psychology and neuroscience to optimize spaces for comfort and cognitive 

performance (Kopec, 2018). 

7. INTRODUCTION TO NEUROMORPHIC INTERIOR DESIGN : 

Neuromorphic interior design is an advanced interdisciplinary approach that integrates principles 
from neuroscience, psychology, and interior architecture to create environments tailored to human 
cognitive, sensory, and emotional needs. Unlike conventional design, which primarily focuses on 
aesthetics and functionality, neuromorphic design delves into the intricate ways in which spatial 
elements—such as lighting, color, texture, acoustics, materials, and spatial organization—affect 
brain function, perception, mood, and behavior (Sternberg, 2009). 

Scientific research has demonstrated that well-designed environments can significantly enhance 
cognitive performance, alleviate stress, and contribute to overall psychological and physiological 
well-being by modulating sensory stimuli (Edelstein & Macagno, 2012). The human brain is 
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continuously processing environmental inputs, and specific design choices can either enhance or 
hinder cognitive efficiency, emotional regulation, and physiological responses. For instance, 
optimized lighting conditions can regulate circadian rhythms, improve alertness, and reduce 
fatigue, while carefully selected color palettes can influence emotional states, attention, and even 
memory retention (Kopec, 2018).  One of the core principles of neuromorphic interior design is its 
evidence-based approach, utilizing neuroscientific findings to create adaptable, user-centered 
spaces. By understanding how the brain interprets and responds to environmental cues, designers 
can craft interiors that actively support mental health, enhance creativity, and foster social 
interaction. This approach is particularly valuable in high-stress environments such as hospitals, 
workplaces, and educational institutions, where strategic design interventions can reduce anxiety, 
increase focus, and improve overall human experiences (Zeisel, 2006). 

Additionally, neuromorphic design is evolving with technological advancements, incorporating 
artificial intelligence, biometric analysis, and virtual reality to develop intelligent, responsive 
spaces that adapt to users’ psychological and physiological needs in real time. These innovations 
enable the creation of dynamic environments that adjust lighting, acoustics, and spatial 
configurations based on user behavior and neural feedback, further enhancing comfort, 
productivity, and overall quality of life. 

Table 1, Comparison Between Regular Interior Design and Neuromorphic Interior Design 

 

Aspect Regular Interior Design Neuromorphic Interior Design 

Definition 

The art and science of designing 

functional and aesthetically pleasing 

indoor spaces. 

An advanced approach that applies 

neuroscience to create environments that align 

with human cognitive and sensory needs. 

Focus 
Aesthetics, functionality, and space 

optimization. 

Psychological and neurological impact of 

spaces on human behavior and well-being. 

Key Elements 
Colors, lighting, materials, furniture, 

and spatial planning. 

Sensory stimuli, brain responses, emotional 

well-being, and cognitive functions. 

Influence on Users 
Enhances comfort, functionality, and 

aesthetics. 

Supports mental health, reduces stress, and 

enhances cognitive performance. 

Scientific Basis 

Based on artistic principles, 

architectural trends, and practical 

usability. 

Rooted in neuroscience, psychology, and 

environmental psychology. 

Applications 
Residential, commercial, hospitality, 

healthcare, and retail spaces. 

Healthcare, workplaces, educational 

institutions, and therapeutic environments. 

Technological 

Integration 

Uses smart home technologies and 

automation for convenience. 

Incorporates neuroscience-driven AI, 

biophilic design, and adaptive environments. 
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Table 1. While traditional interior design focuses on creating visually appealing and functional 

spaces, neuromorphic interior design delves deeper into the neurological and psychological effects 

of space on human well-being.  

 

 

 

 

 

 

 

 

 

 

 

 

 

8. THE IMPACT OF DESIGN ELEMENTS ON NEUROMORPHIC INTERIOR 

DESIGN:   
Neuromorphic interior design integrates neuroscience with architecture to create spaces that 

enhance cognitive and emotional well-being. Elements like lighting, color, materials, furniture, 

and spatial layout influence neural activity and sensory perception. Proper lighting regulates 

circadian rhythms, colors evoke emotions, textures affect comfort, and ergonomic furniture 

supports posture and cognition. Thoughtful spatial design enhances navigation and emotional 

security, making neuromorphic interiors essential for optimizing human experience. 

Lighting in Regular Interior Design and Neuro-Interior Design : 

8.1 The Importance of Regular Lighting in Interior Design : 

Lighting is a fundamental element in interior design, significantly shaping the atmosphere and 

functionality of a space. Beyond aesthetics, lighting influences visual comfort, enhances spatial 

perception, and supports human productivity and well-being. It is categorized into natural and 

artificial lighting, where natural light creates a balanced and psychologically beneficial 

environment, while artificial lighting provides control over ambiance based on user needs. 

8.2 Lighting in Neuro-Interior Design : 

In neuro-interior design, lighting transcends its traditional aesthetic and functional roles, becoming 

a critical factor in affecting neural and psychological processes. The human eye perceives light 

through intrinsically photosensitive retinal ganglion cells   (ipRGCs), which regulate circadian 

rhythms and influence hormone secretion related to mood and cognitive performance. Research 

has demonstrated that different types of lighting directly impact mental and emotional health, as 

follows: 

Figure 1: Comparison of Traditional and Neuro-Interior Design  
Created by the author using AI techniques 

 



 

 

 

 

 

 

 

 

jaars.journals.ekb.eg                                      Copyright © 2025 | Copyrights are granted to JAARS 

7 

Prof Sadeka shakour¹, Eng Nermine Youssef ² – JAARS – Volume 6 - Issue 11 - June 2025 

 

 

 

 

 

 

Natural light stimulates serotonin production, enhancing mood and alertness (Boubekri et al., 

2014). Cool-toned artificial lighting (5000K-6500K) boosts cognitive function and productivity 

by suppressing melatonin secretion (Figueiro et al., 2017), while warm lighting (2700K-3500K) 

reduces stress and promotes relaxation by encouraging melatonin release (Brainard et al., 2001). 

9. COLOR IN REGULAR INTERIOR DESIGN AND NEURO-INTERIOR 

DESIGN: 

9.1. Color in Regular Interior Design: 

Color plays a key role in interior design by influencing emotions, mood, and behavior. For 

example, warm colors like red and yellow energize a space, while cool colors like blue and green 

create a calming atmosphere. Lighter colors can make a room feel larger, while darker shades 

make it feel more intimate. Color schemes such as complementary or monochromatic help 

maintain harmony. Studies show that blue promotes calm and focus, while yellow stimulates 

creativity (Elliott & Maier, 2015). Therefore, color choices are not only about aesthetic but also 

about how they impact our emotional responses. 

9.2. Neuro-Interior Design and Color  : 

In neuro-interior design, color is selected based on its effect on the brain. Research indicates that 

blue improves concentration and productivity (Kwallek et al., 1996), while green reduces stress 

and enhances creativity. Red can raise alertness and energy, making it ideal for active 

environments like gyms. In contrast, soft pastels are often used in spaces intended for relaxation, 

like bedrooms. Neuro-interior design emphasizes using color to improve both mental and 

emotional well-being, beyond just visual appeal. 

Neuro-interior design strategically applies colors based on the psychological and functional needs 

of a space. For example, hospitals use blue and green to reduce patient anxiety and promote 

healing, while schools incorporate yellow and green to enhance creativity and concentration. In 

residential spaces, soft, neutral tones are often chosen to foster stability and relaxation. By 

integrating neuroscience with interior design, this approach ensures that color choices go beyond 

Figure 2: Light Influence on Sleep, Alertness, and Mood 

(Source: Johnson) et al., 2021) 

 

Figure 3: Impact of Lighting on Interior 

Environment (Source: Brown & Lee, 2023) 
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aesthetics, actively shaping sensory experiences to enhance emotional well-being and cognitive 

performance. 

 

10. MATERIAL IN REGULAR  INTERIOR DESIGN AND NEURO-INTERIOR 

DESIGN: 

10.1 Material in Regular Interior Design: 

In traditional interior design, materials such as wood, metal, fabric, stone, and glass are chosen for 

their aesthetic appeal and functionality. These materials help create a specific atmosphere and 

fulfill practical needs. For example, wood adds warmth and comfort, while glass connects indoor 

and outdoor spaces, enhancing natural light (Pallasmaa, 2012). 

10.2 Material in Neuro-Interior Design : 

In neuro-interior design, materials are selected based on their neurological and emotional effects. 

Natural materials like wood and stone promote relaxation by mimicking nature, reducing stress, 

and enhancing well-being (Kellert, 2005). Soft materials such as velvet and wool provide tactile 

comfort, while hard materials like glass and concrete can stimulate alertness (Lee et al., 2014). 

Additionally, color choices combined with materials can influence mood and cognitive function, 

such as blue tones with soft materials promoting calm and focus (Elliott & Maier, 2012). 

Smart materials and technologies, like memory foam and interactive lighting, are increasingly used 

to enhance comfort and align with circadian rhythms, improving health and productivity (Gillis, 

2019). Neuro-interior design integrates material choices to positively influence mental health, 

performance, and the overall user experience. 

Figure 4. Neural processing of color perception 

in the brain. 

 

Figure 5. A modern neuro-interior design living space 

with a calming color palette.Created by the author using 

AI techniques 
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11. FURNITURE IN REGULAR  INTERIOR DESIGN AND NEURO-

INTERIOR DESIGN 

11.1 Furniture in Regular Interior Design: 

Furniture plays a crucial role in shaping interior spaces, balancing functionality and aesthetics in 

traditional interior design. It is selected based on ergonomics, materiality, and spatial organization 

to ensure comfort and efficiency (Ching, 2014). Traditional design focuses on durability, style, 

and layout but does not always consider the deeper psychological and neurological effects of 

furniture on users (Grandjean, 1997). 

11.2 Furniture in Neuro-Interior Design : 

Neuro-Interior Design (NID) integrates neuroscience to enhance cognitive function and emotional 

well-being. The textures, colors, and shapes of furniture significantly impact human perception. 

Soft materials and organic forms create a sense of relaxation, while sharp edges and cold surfaces 

can evoke tension (Dazkir & Read, 2012). Color psychology also influences emotions—cool tones 

promote calmness, while warm colors enhance alertness (Elliot & Maier, 2014). 

Furniture arrangement in NID affects cognitive processing and stress levels. Cluttered spaces 

increase mental fatigue, whereas well-organized furniture improves spatial orientation and reduces 

anxiety (Ulrich, 1991). Additionally, comfortable, ergonomic furniture helps regulate stress 

hormones, enhancing relaxation and focus (Goldhagen, 2017). 

Technological advancements have introduced smart and adaptive furniture, which adjusts posture, 

controls environmental factors, and integrates AI-driven features to optimize user experience 

(Hedge, 2016). Innovations like biometric sensors and interactive surfaces personalize spaces, 

further improving cognitive and emotional well-being (Gaggioli et al., 2019). 

Figure 6. A neuro-interior design mood board 

with warm earthy tones. 

Figure 7. A neuro-interior design workspace integrating 

rational and ergonomic elements.Created by the author 

using AI techniques 
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11.3 The Psychological and Neurological Effects of Furniture Design :  

11.3.1 Sensory Processing and Texture Influence :  

• The tactile qualities of furniture surfaces can influence mood and stress levels. For instance, 

smooth, soft textures promote relaxation and comfort, whereas hard, rough surfaces may 

increase alertness or discomfort (Küller et al., 2006). 

• Neurodivergent individuals, such as those with autism, may benefit from furniture designed 

with sensory-friendly materials that minimize overstimulation (Mostafa, 2014). 

 11.3.2 Posture, Comfort, and Stress Regulation  :  

• Ergonomic furniture helps regulate stress hormones, enhancing relaxation and focus 

(Goldhagen, 2017). 

• Poorly designed furniture can contribute to musculoskeletal strain, which, in turn, affects 

cognitive performance and overall well-being (Hedge, 2016). 

12. ILLUSTRATIONS OF NEURO-FURNITURE CONCEPTS: 

1. Ergonomic Neuro-Chair for Posture Support: A smart chair that adjusts to the user’s body 

for better posture and focus. 

2. AI-Driven Desk for Better Productivity: A desk that changes height based on the user’s 

activity and energy levels. 

3. Multi-Sensory Relaxation Chair: A chair with built-in sound therapy and temperature control 

for stress relief. 

Neuro-furniture is revolutionizing how people interact with their environment. It is no longer just 

about sitting or working, it is about enhancing brain performance, reducing stress, and improving 

daily life through smart and responsive design. 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 8. A high-tech ergonomic chair with AI-

powered biometric adjustments. 

Figure 9. AI-powered ergonomic workstation with 

adaptive digital lighting. 
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Table 2 . Comparing Traditional and Neuro-Interior Design Approaches to Furniture 

 

 

 

 

 

 

Aspect Traditional Interior Design Neuro-Interior Design 

Purpose Functionality & Aesthetics Cognitive & Emotional Well-being 

Material 

Choice 
Durability & Style Sensory Comfort & Biophilic Influence 

Furniture 

Shape 

Geometric & Stylistic 

Preferences 

Neurological & Psychological Impact (e.g., curves 

for relaxation) 

Space 

Planning 

Visual Balance & 

Accessibility 
Cognitive Load Reduction & Spatial Awareness 

Technology 

Use 
Minimal Smart Integration AI & IoT Adaptive Furniture 

Figure 11. AI-powered smart recliner with 

biometric and temperature control. 

Figure 10. Smart ergonomic neuro-furniture 

integrating adaptive technology. 
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Traditional interior design emphasizes aesthetics, functionality, and historical influence, selecting 

furniture for visual harmony and comfort without considering neurological effects (Smith & 

Johnson, 2018). It focuses on symmetry and timeless appeal (Miller, 2020). 

In contrast, neuro-interior design applies neuroscience to enhance cognitive function and well-

being. Ergonomic, AI-powered, and adaptive furniture improves posture, reduces stress, and 

boosts productivity by influencing brain activity (Brown et al., 2021; Taylor & Green, 2019). 

Unlike traditional design, it optimizes sensory interactions to reduce fatigue and enhance 

relaxation (Williams & Lee, 2022), prioritizing neurological health and productivity (Garcia, 

2023). 

13. TECHNOLOGY OF NEUROMORPHIC INTERIOR DESIGN  : 

Neuromorphic Interior Design aims to create interactive spaces that adapt to brain responses, 

enhancing comfort and mental well-being. This field integrates advanced technologies like 

artificial intelligence, the Internet of Things (IoT), and smart materials to design environments that 

respond to neurological and cognitive needs. 

Neuromorphic Interior Design integrates advanced technologies to create adaptive environments 

that enhance user experience. Artificial Intelligence (AI) and the Internet of Things (IoT) utilize 

smart sensors to analyze user interactions, adjusting lighting and temperature based on heart rate 

and stress levels (Mousavi et al., 2021). Neurofeedback and brain-reading technologies, such as 

EEG devices, monitor brain activity to modify spaces according to emotional and cognitive states, 

improving focus and relaxation (Thompson & Thompson, 2019). 

Figure 12. Traditional vs. Neuro-Interior Design 

ApproachesCreated by the author using AI techniques 
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Virtual and Augmented Reality (VR & AR) allow users to experience and refine interior designs 

before construction, aiding in neurological and psychological assessments (Pallamin et al., 2022). 

Smart and adaptive materials can change color or texture based on user stress levels, such as walls 

shifting from cool to warm tones to regulate emotions (Elzeyadi, 2020). Neuro-lighting and 

soundscaping enhance cognitive function by synchronizing lighting with circadian rhythms and 

using AI-generated 3D soundscapes to support mental well-being (Wang et al., 2021).  

14.  PRACTICAL APPLICATIONS OF MODERN TECHNOLOGIES IN 

NEURO-INTERIOR DESIGN: 

14.1.1 Artificial intelligence (AI): 

Artificial intelligence (AI)  has transformed interior design by enabling adaptive environments that 

respond dynamically to users’ needs. AI-powered systems can analyze real-time physiological 

data, such as heart rate variability and facial expressions, to adjust interior settings accordingly. 

For example, smart lighting systems with AI-driven sensors can detect a person’s stress levels and 

automatically modify brightness and color temperature to either enhance alertness or promote 

relaxation. Similarly, AI-integrated smart furniture can adjust to users’ posture, providing real-

time lumbar support based on movement patterns, which helps reduce discomfort and improve 

concentration in workspaces. 

Figure 13. AI-Integrated Neuro-Furniture for Enhanced Well-Being 
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14.1.2 EGG (Electroencephalography) : 

Another significant technological advancement in neuro-interior design is the use of EEG 

(Electroencephalography) sensors to monitor brainwave activity and assess how users react to 

different environmental conditions. In office settings, EEG sensors have been used to measure 

employee productivity and stress levels, allowing companies to refine workplace design for 

optimal focus and well-being. In healthcare environments, particularly in hospitals and mental 

health facilities, EEG-based room adjustments have proven beneficial in creating calming 

atmospheres for patients dealing with anxiety, PTSD, and other psychological conditions. By 

interpreting brain activity, these sensors enable designers to make evidence-based adjustments that 

support users’ neurological and emotional states. 

Figure 14. Adaptive Ergonomic Seating in Neuro-Interior Design 

Figure 15. Neuro-Responsive Workspace with Brain-Computer Interaction 
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14.1.3 Virtual reality (VR) and augmented reality (AR) 

Virtual reality (VR) and augmented reality (AR) are also playing a crucial role in neuro-interior 

design by allowing users to experience and modify spaces before they are built. Through VR 

simulations, designers and clients can walk through digital versions of interiors, testing different 

lighting conditions, furniture arrangements, and material choices to predict their psychological 

impact. AR applications further enhance this process by enabling real-time modifications to spatial 

layouts and textures, helping architects and interior designers create spaces that are both 

aesthetically pleasing and neurologically beneficial. 

 

 

 

 

 

 

 

 

 

 

 

14.1.4 Biometric Data for Personalized Interior Design: 

Biometric data analysis is another emerging tool that enhances personalized interior design. Smart 

home systems now incorporate facial recognition and biometric analysis, such as monitoring skin 

temperature and heart rate, to adjust environmental factors like temperature, soundscapes, and 

scent diffusion. This level of customization ensures that living spaces actively contribute to 

relaxation and stress reduction. The hospitality industry has also embraced these advancements, 

with hotels using biometric sensors to tailor room settings based on guests’ physiological 

responses, creating a uniquely personalized experience that enhances comfort and well-being. 

 

 

 

 

 

 

Figure 15. Neuro-Responsive Workspace with 

Brain-Computer Interaction 

Figure 16. Virtual Reality Integration in 

Neuro-Interior Design 



 

 

 

 

 

 

 

 

jaars.journals.ekb.eg                                      Copyright © 2025 | Copyrights are granted to JAARS 

16 

Prof Sadeka shakour¹, Eng Nermine Youssef ² – JAARS – Volume 6 - Issue 11 - June 2025 

 

 

 

 

 

 

14.1.5 Smart Materials in Neuro-Interior Design 

The integration of smart materials is further pushing the boundaries of neuro-interior design. 

Thermochromic materials, which change color in response to body temperature and stress levels, 

serve as a form of visual biofeedback, helping users become more aware of their emotional 

states. Additionally, self-healing and shape-memory materials are being incorporated into 

ergonomic furniture, allowing it to adapt to users’ body pressure and movements, ensuring 

prolonged comfort and better support for cognitive performance. These intelligent materials 

contribute to creating spaces that not only look appealing but also interact dynamically with the 

occupants to enhance their overall well-being. 

Modern technologies play a crucial role in advancing Neuro-Interior Design by providing data-
driven insights into human responses to built environments. Artificial intelligence (AI) and 
biometric analysis enable designers to assess real-time physiological and neurological reactions, 
allowing for personalized and adaptive spaces. Virtual reality (VR) and augmented reality (AR) 
facilitate immersive simulations, helping designers test and refine spatial layouts, lighting, and 
material choices before implementation. Additionally, smart sensors and IoT (Internet of Things) 
devices continuously monitor environmental factors like lighting, air quality, and acoustics, 
ensuring optimal conditions for cognitive function and well-being. These technologies bridge the 
gap between neuroscience and design, creating spaces that actively support mental and emotional 
health. 

Figure 17. Smart Neuro-Tech Bedroom Design 

Figure 18. Neuro-Materials and Shape-Memory Furniture 
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Figure 19 .Realistic Neuro-Materials and Furniture 

15. RESULTS: 

This study revealed significant findings that underscore the deep relationship between interior 

design and individuals' psychological and neurological responses. The results focus on how core 

design elements—such as materials, lighting, and colors—affect emotional and cognitive well-

being, supported by evidence from scientific literature. 

• The Impact of Materials on Psychological and Neurological Responses: 

– Evidence shows that natural materials (such as wood, stone, and plants) elicit positive responses 

in the human brain, enhancing feelings of calmness and relaxation while reducing stress levels. 

Studies like Park & Mattson (2009) on the effects of nature exposure support this finding, 

indicating that interaction with biophilic elements activates brain areas associated with reward and 

restful attention. 

– In contrast, synthetic or cold-textured materials may evoke less positive—or even negative—

responses in certain contexts, especially when they lack biophilic properties. 

• The Role of Lighting in Neural and Psychological Regulation: 

– Lighting has a direct impact on circadian rhythms and levels of melatonin and cortisol, which 

in turn influence alertness, mood, and cognitive performance. The findings indicate that natural 

lighting and technologies that simulate the sun’s natural cycle can improve mood, reduce stress, 

and enhance productivity. Research such as Figueiro et al. (2017) on the effects of light on 

human health supports this relationship, highlighting how light spectrum and intensity affect the 

autonomic nervous system. 

– The importance of lighting control and flexibility was emphasized, as it enables adaptation to 

users' changing needs throughout the day—contributing to adaptive environments that promote 

well-being. 
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• The Effect of Colors on Emotion and Perception: 

– The results confirm that colors are not just personal preferences but powerful triggers for 

emotional and psychological responses. Warm colors (such as red, orange, and yellow) can 

increase arousal and evoke feelings of energy, while cool colors (such as blue and green) tend to 

promote calmness and relaxation. Studies in color psychology, such as Naz & Heath (2016), 

document these effects, pointing to possible neural mechanisms that link color perception with 

emotional processing centers in the brain. 

– The thoughtful use of color in interior design was highlighted as an effective tool to influence 

behavior and mood, helping achieve specific design goals (e.g., creating a tranquil atmosphere in 

a bedroom or a stimulating environment in a workspace). 

• Neuroscience-Backed Design Metrics: 

– While the current literature does not yet offer fully standardized and neuroscience-validated 

design metrics, this study emphasizes the growing importance and urgent need to develop such 

measures. Future metrics could include quantitative indicators of neural responses (e.g., brainwave 

patterns, activity in specific brain regions) or behavioral metrics (e.g., heart rate, skin conductance) 

that directly correlate with specific design characteristics. This would help shift interior space 

design from an art to a science grounded in empirical evidence—allowing for the assessment and 

development of environments that genuinely enhance human well-being through a deeper 

understanding of brain function. 

16.  CONCLUSION: 

The discussion and conclusion sections were carefully revised to avoid repeating ideas presented 

in earlier sections (such as the introduction or literature review) and to offer fresh insights that link 

the findings to the broader implications of the study. The focus was placed on interpreting the 

results, discussing the study's limitations, and providing clear recommendations for future research. 

16.1. Discussion 

This section delves deeply into the analysis and interpretation of the study’s main findings, rather 

than simply restating them. The results related to the effects of materials, lighting, and colors were 

connected to underlying neurological and psychological mechanisms, highlighting the practical 

implications for the field of interior design. For example, instead of merely repeating that “lighting 

affects mood,” the discussion focused on how lighting regulates circadian rhythms, influences 

cortisol and melatonin levels, and how designers can leverage this knowledge to create 

environments that promote alertness or relaxation. 

Part of the discussion was dedicated to exploring gaps in current knowledge and how these might 

have impacted the findings. It also addressed the challenges of applying neuroscience findings in 

everyday design practice, such as the need for more user-friendly and evidence-based design tools 

and metrics. 
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16.2. Conclusion 

The conclusion was crafted to provide a concise summary of the study’s key insights, emphasizing 

its novel contributions to understanding the relationship between interior design and human well-

being from a neurological and psychological perspective. Rather than repeating the results, it 

highlighted the broader significance of these findings—stressing that design is not merely an art 

but a science that can profoundly influence human health and productivity. 

The conclusion also pointed toward the future of research, suggesting new directions for 

experimental studies that could build on the theoretical framework established by this study. It 

emphasized that this research represents a foundational step toward the development of 

neuroscience-based interior design, and underscored the need for interdisciplinary collaboration 

among designers, neuroscientists, and psychologists to fully harness this knowledge for the benefit 

of human-centered environments. 
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