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Abstract. Virtual reality (VR) environments and serious games are increasingly 
explored as tools for emotional wellbeing and restorative experiences. How-
ever, most existing VR healing applications emphasize visual immersion and 
interaction, while the role of material perception and tactile imagination in 
virtual environments remains underexplored. 
Drawing on theories of embodied cognition and cross-modal perception, this 
study examines how visual material properties and lighting conditions may 
evoke quasi-tactile perception and influence emotional responses in VR spac-
es. To conceptualize this process, we propose the SPCR model (Stimuli–
Perception–Compensation–Reconstruction), describing how spatial stimuli 
may trigger perceptual engagement, evoke tactile compensation, and support 
emotional reconstruction.Based on this framework, a VR experimental proto-
type was developed using PBR material properties and dynamic lighting pa-
rameters. Users’ emotional and experiential responses were evaluated 
through physiological and psychological indicators, including heart rate varia-
bility (HRV), the Self-Assessment Manikin (SAM), and the Igroup Presence 
Questionnaire (IPQ). 
The results suggest that material–light coupling and interactive feedback may 
enhance presence, perceived tactile richness, and positive emotional respons-
es. While the findings do not establish clinical therapeutic outcomes, they 
highlight the potential role of tactile-oriented spatial design in VR-based re-
storative experiences and provide a preliminary design framework for future 
immersive healing environments. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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