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A brief 
overview 

of few 
related 

projects

Biophilic designs of educational buildings: Inspiration; 
Personality differences and traits;  EEG;

Human Nature Interaction Behaviour Onions

Forest Bathing in Hospices

Innovate UK project 1:  Digital Biophilic Display AI Curation 
and Generative Arts

Innovate UK project 2: Smart Building for Ageing Care

Heritage buildings and mental health nexus

Biophlic classrooms improve learning



Evidence base

Stress reduction → lower cortisol, decreased 
skin conductance, reduced blood pressure, 

Attention restoration → improved focus, 
reduced fatigue

Mood & creativity → higher job satisfaction, 
lower absenteeism

Inspiration → Increased motivation, creativity, 
and productivity



Exploring Biophilic Building 
Designs to Promote Well-
being and Stimulate 
Inspiration

• Xing, et al, 2025, Exploring biophilic building 
designs to promote wellbeing and stimulate 
inspiration, PloS one 20 (3), e0317372

Biophilia Theory PANAS Items
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https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC


Paper 1: Inspiration (Xing, et al, 2025)

Xing, et al, 2025, Exploring biophilic building designs to promote wellbeing and 

stimulate inspiration, PloS one 20 (3), e0317372

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC


Paper 1: Inspiration 
Estimated Marginal means Across Biophilic levels

Xing, et al, 2025, Exploring biophilic building designs to promote wellbeing and 

stimulate inspiration, PloS one 20 (3), e0317372

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:hMod-77fHWUC


Paper 2: Personality
Exploring the potential of Biophilic Building Designs to Promote Well-being in Neurodivergent Groups

• Autism-Spectrum Quotient (AQ-10; Allison, 
Auyeung & Baron-Cohen, 2012)

• The Strengths and Weaknesses of ADHD 
Symptoms and Normal Behaviour (SWAN) 
scale (Swanson et al., 2012)

• The Depression Anxiety Stress Scales (DASS -
21; Lovibond & Lovibond, 1995) 

• The Nature Relatedness (NR; 21 items) scale 
(Nisbet, Zelenski, & Murphy, 2009) 

• Negative Affect Scale (PANAS) (Watson & 
Clark, 1994) 



Paper 3: EEG Analysis

Means for subjective response (left panel, error bars show standard error of means) and 
theta power (uV2/Hz, right panels) as a function of 0-3 biophilic features. Lateral theta 

power was recorded over anterior frontal (AF), frontal (F), frontocentral (FC), central (C), 
centroparietal (CP) and parietal (P) regions.

In line with previous work (Chen et al., 2020; Rounds et al., 2020; Jung et al., 2023), 
increasing biophilic features were associated with increases in posterior and lateral theta 
power

Beneficial effects on subjective mood and brain function of biophilic quality in university environments shown in virtual reality (15th ICDVRAT,  Prague, 

Sumich, Thomas, Knight, Xing 2024)





Predicting Emotions Evoked by Artworks: 
A Study on Multi-Modal Approaches



RAHMAN, M.A., Xing, Y.et al., 2023. Enhancing biofeedback-driven self-guided virtual reality exposure therapy through arousal detection from multimodal data using machine learning. Brain Informatics, 10 (1), 14.
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ADL Identification: Power Monitoring

Figure 7: Power Monitoring profile for residential building
Sensors 2022, 22(11), 4036; https://doi.org/10.3390/s22114036

https://doi.org/10.3390/s22114036


Biophilic Palliative Care 

• Nature Preference Profile 
• Scene taken with 360 camera

Complexity and Order  - Natural Analogues

Thomas, C.  Xing, Y. 2024 (15th ICDVRAT,  Prague,  2024)



Pilot Study – Biophilic Therapy Monitoring

Testing wearable sensors  

(SC, HRV and fNIRs)

Testing PANAS, 

Observation/

Feedbacks

Consent Form

Nature Relatedness and 

Preference Profile (NR6 and 

PELI,  favourite place in 

nature)

Introduction to the project

Impairments Sensory, 

mobility and technological 

use

Content co- creation

Factual Analysis

VR Interventions 

(2mins)

Holistic Protocol

Biophilic 
Wellbeing

Emotion, Mood 
and Preferecne

PANAS  

Cogntive 
Performance

Mendi 

Sress Reduction

PANAS + eSense 
+ Polar 10 

Thomas, Xing, 2024, Existential Biophilic VR Therapy – Developing a Protocol for Care, The 15th International 
Conference on Disability, Virtual Reality, Prague
 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:maZDTaKrznsC


Initial results: Health and Wellbeing 

eSense – Skin Conductance
0-5 = relaxed state
6-9= animated state
10+= stressed

SC  Baseline Level 1 Level 2
4 44 0
9 7 2
4 / 2

Polar 10 - Heart Rate Sensor 
RMSSD - healthy range 19ms to 107
SDNN – healthy range + 100

50 to 100ms -  compromised health

Below 50 – unhealthy  

RMSSD 
Baseline

Level 1 Level 2

138.92 165.95 96.98

28.70 12.5 93.25

SDNN Baseline Level 1 Level 2
90.68 126.55 92.31
19.31 14.13 77.83

Thomas, Xing, 2024, Existential Biophilic VR Therapy – Developing a Protocol for Care, The 15th International 
Conference on Disability, Virtual Reality, Prague
 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:maZDTaKrznsC
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Thomas, Xing, 2024, Existential Biophilic VR Therapy – Developing a Protocol for Care, The 15th International 
Conference on Disability, Virtual Reality, Prague
 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Gjn7oaQAAAAJ&sortby=pubdate&citation_for_view=Gjn7oaQAAAAJ:maZDTaKrznsC


Forest Bathing in Hospices- On-
going PhD research

Quality of Life 

Indicators

Unguided Guided 

Pre Post Pre Post

Warwick Edinburgh 

mental Wellbeing Scale

36.67 

(8.19)

46.67 (7.57) 45.25 (6.96) 51.5 (10.25)

Inclusion of Self in Nature 

Scale

4.22 (1.20) 5.11 (0.78) 4.75 (1.04) 5.88 (0.64)

SNDD (HRV) 24.00 (18.

18)

28.48 (23.31) 40.23 (16.39

)

45.96 (18.23)

Pitzettu,  and  Xing. 2025



Biophilic Multi-Sensory Accessibility



Intelligent Heritage Buildings

• Multiple sensory biophilic features and mental health
• No Harm Zero Carbon, thermal comfort and pipe organs
• Unlocking cultural heritage for inclusive urban regeneration



Human Nature Interaction 
Onions (Xing, et al 2023)



Networks

• Charing Intelligent Buildings group

• Organizing international webinars

• Developing International collaborations



Thank you !

Please inform us of any case studies or research proposal  
you would like to collaborate

yangang.xing@ntu.ac.uk
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