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				The accelerating environmental, social, and cultural transfor-mations of recent decades have profoundly reshaped the way we conceive the built environment. The climatic crisis, the growing awareness of the finite nature of resources, and the widespread presence of abandoned or underused buildings call for a radical rethinking of design practices. Rather than constructing new buildings, contemporary design is increas-ingly challenged to regenerate what already exists, transform-ing neglected places into meaningful, inclusive, and emotion-ally engaging environments. In this perspective, the reuse of spaces is not merely a technical or environmental strategy but becomes a cultural act capable of renewing the relationship between people, memory, and place.

				This Special Issue, Multisensory Interiors. Comfort and Re-generation in the Reuse of Spaces, explores how a multisenso-ry approach can enrich contemporary interior architecture and spatial design, offering new theoretical perspectives and practical methodologies for the regeneration of existing envi-ronments. Bringing together contributions from scholars and designers working across different geographical and disci-plinary contexts, the issue investigates how the orchestration of sensory experiences can foster comfort, well-being, place attachment, and regenerative relationships between humans and the environments they dwell.

				Although vision has traditionally dominated architectural dis-course, our experience of space is intrinsically multisensory. 

			

		

		
			
				Opening photo: Pierfrancesco Sarzi Braga, Composite Perception.
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				Every environment is perceived through the continuous inter-action of visual, auditory, tactile, olfactory, thermal, propri-oceptive, and kinaesthetic stimuli, which together shape our understanding of places and influence our emotions, behav-iours, and memories. Human beings do not simply observe spaces; they inhabit them through their bodies. As embodied beings, our minds, bodies, environments, and cultures are inseparably connected through dynamic processes of percep-tion and action. Recent advances in behavioural neuroscience, environmental psychology, neuroaesthetics, and cognitive science increasingly demonstrate that perception emerges from the integration of multiple sensory modalities rather than from isolated sensory channels. As Bruno (2023) argues, many perceptual experiences are the result of automatic mul-tisensory interactions in which information received through one modality is interpreted in relation to another. Likewise, Mallgrave (2015) has emphasized that architecture is never experienced solely through visual observation: spaces evoke bodily actions, movements, and emotional simulations that contribute to their meaning and experiential quality.

				These findings invite designers to move beyond a predomi-nantly visual conception of interiors and to embrace an or-ganism-centered understanding of spatial experience. Design thus becomes the careful composition of multiple sensory cues capable of supporting cognitive fluency, emotional reso-nance, and environmental comprehension.

				Among the most significant concepts emerging from con-temporary neuroscience are cross-modal correspondences 
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				- the spontaneous associations that human beings establish between stimuli belonging to different sensory modalities. These associations are not arbitrary cultural conventions but largely reflect shared perceptual tendencies rooted in human biology. When design aligns sensory information according to these naturally corresponding patterns, perceptual process-ing becomes more fluent, reducing cognitive effort and gener-ating experiences that users tend to perceive as harmonious, aesthetically pleasing, and comfortable. Conversely, incoher-ent sensory signals require greater cognitive resources, often producing disorientation, discomfort, or reduced environ-mental legibility. Integrating knowledge of multisensory per-ception into interior architecture therefore represents more than an aesthetic opportunity: it offers an evidence-informed framework for designing spaces that support psychological well-being, orientation, emotional regulation, and meaning-ful engagement with place.

				The regenerative potential of multisensory design becomes particularly relevant in the context of reuse. Abandoned industrial buildings, neglected infrastructures, historical complexes, post-disaster landscapes, and urban voids consti-tute a vast material and cultural heritage whose value extends beyond their physical structures. These places preserve mem-ories, narratives, identities, and collective experiences that contribute to individual and social belonging.

				Environmental psychology has long demonstrated that place attachment plays a fundamental role in shaping both person-al and collective identity. Historical environments frequently generate stronger emotional bonds than newly built settings 
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				because they embody continuity with the past, preserving cultural traditions and reinforcing shared memory. The adap-tive reuse of existing architecture therefore represents not only a sustainable strategy for reducing environmental impact but also an opportunity to reactivate emotional, cultural, and so-cial connections between communities and their environments.

				Within this framework, regeneration acquires a broader meaning. It is no longer limited to restoring buildings or improving physical performance, but extends to restoring relationships: between people and places, between cultural memory and contemporary life, between ecological systems and human experience. Comfort itself can be understood as a multidimensional condition emerging from the harmonious interaction of environmental qualities, sensory coherence, emotional well-being, and social inclusion.

				The contributions collected in this Special Issue illustrate the richness of this perspective through diverse theoretical ap-proaches, empirical investigations, pedagogical experiences, and design explorations.

				1. Reuse and Regenerative Beauty 

				The first section, Reuse and Regenerative Beauty, investigates adaptive reuse as a process capable of transforming abandoned environments into restorative places. The contributions exam-ine interdisciplinary frameworks, multisensory strategies for regenerating interiors, and the role of reuse in disaster-affected contexts, highlighting how regeneration can foster both envi-ronmental sustainability and human well-being.
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				In the paper From Regenerated Spaces to Restorative Places. An Interdisciplinary Approach to Multisensory Reuse, Fatone and Greco propose an interdisciplinary framework that rein-terprets adaptive reuse as a process capable of transforming disused spaces into restorative places. Integrating interior design, environmental psychology, cognitive neuroscience, and the principles of cross-modal congruence, the paper argues that regeneration depends not only on physical in-tervention but also on perceptual qualities such as sensory coherence, organized complexity, fascination, and spatial identity. A proof of concept, developed through three multi-sensory installations in a former fire station, provides prelim-inary evidence that carefully arranged sensory configurations can enhance comfort, emotional engagement, and perceived regenerativity. The study highlights the potential of multi-sensory design as an evidence-informed strategy for adaptive reuse, positioning reused interiors as environments that pro-mote psychological restoration, well-being, and meaningful relationships between people and place.

				In the essay Multisensory and Crossmodal Strategies for the Re-use of Abandoned Interiors: Between Fascination, Comfort, and Regeneration, Tonin and Ferrara investigate how multisensory and crossmodal design strategies can transform abandoned interiors into regenerative environments while preserving their material and atmospheric identity. Drawing on literature re-view, expert interviews, and two temporary adaptive reuse case studies developed in Italy and Brazil, the authors argue that comfort in reused spaces does not emerge from the elimination of sensory complexity but from the coherent orchestration of 
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				light, sound, texture, smell, and spatial sequences. Introducing a layered analytical framework that connects existing spatial conditions, multisensory interventions, perceptual mecha-nisms, and experiential outcomes, the paper highlights the im-portance of crossmodal coherence, temporal experience, and material agency in shaping embodied perception. By critically addressing issues of accessibility, sustainability, and the poten-tial aestheticisation of decay, the contribution positions multi-sensory design as a reflective and inclusive strategy capable of transforming abandoned interiors into meaningful, restorative, and culturally resilient places.

				In the essay Disaster-Affected Spaces as Multisensory Living Labs: Comfort and Regeneration through the Reuse of Aban-doned Spaces, Giraldi and Morelli reinterpret post-disaster abandoned environments as multisensory living labs, propos-ing adaptive reuse as a process of perceptual and regenerative activation rather than physical reconstruction. Drawing on two case studies developed within the Horizon 2020 Search & Rescue project, the authors demonstrate how the arrangement of light, sound, materiality, microclimate, and spatial organ-ization can enhance orientation, perceived safety, cognitive clarity, and emotional well-being in unstable environments. The paper introduces five comfort patterns - sensory coher-ence, spatial legibility, embodied anchoring, refuge zones, and biophilic devices - as transferable design principles for transforming disaster-affected spaces into resilient, mean-ingful, and inhabitable environments. By framing ruins as perceptual infrastructures rather than residual voids, the study highlights the potential of multisensory design to foster 
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				adaptive reuse, resilience, and sustainable regeneration while preserving memory and place identity.

				2. Multisensory Installations

				The second section, Multisensory Installations, presents ex-perimental projects that investigate perception beyond con-ventional visual paradigms. Through artistic installations and inclusive museum experiences, these contributions demon-strate how multisensory design can expand accessibility, stimulate imagination, and foster alternative forms of engage-ment with cultural heritage.

				In the essay The Asylum is Full of Flowers, but You Can’t See Them, Masoero and Schinco explore the regenerative potential of multisensory artistic installations through The Revealed Beauty, an immersive project developed from archival research on former Italian psychiatric hospitals. By intertwining visual art, narrative, sound, and tactile experience, the installation transforms forgotten histories into an embodied encounter with memory, demonstrating how multisensory design can foster empathy, compassion, and collective healing while re-storing dignity to invisible lives. According to the Authors, the experience of beauty can be seen as something that goes far beyond mere recreational enjoyment, placing us on the fron-tiers of questions concerning the very possibility of “being well and healthy” within the parameters of our civilization. 

				In the contribution Beyond “Seeing”. A Pilot Audio/Tactile Experiment for a Synesthetic Approach to Museum Accessibili-ty, Riccò and Hou explore how synesthetic design can expand 
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				museum accessibility by creating coherent relationships be-tween tactile, auditory, and visual communication. Framed within the recent evolution of international accessibility poli-cies and museum practices, the paper presents a pilot experi-ment involving tactile-audio prototypes inspired by Raphael’s School of Athens and tested with students at Politecnico di Mi-lano. Comparing different tactile translations under varying visual and auditory conditions, the study demonstrates that communicative accessibility depends not simply on the multi-plication of sensory channels but on the consistency between them. By introducing the concept of synesthetic translation as a design methodology, the authors show how multisensory experiences can foster richer engagement with cultural herit-age while supporting universal accessibility. The contribution therefore positions museum design as an experimental field where multisensory communication enhances both inclusion and the quality of aesthetic experience.

				3. Biophilia in Interior Design

				The third section, Biophilia in Interior Design, expands the discussion by exploring multisensory relationships between humans and the more-than-human world. The authors investi-gate ecological attunement, organism-driven design, and mul-tisensory cohabitation as approaches capable of enhancing domestic environments while promoting collective well-being and ecological awareness.

				In the essay Multisensory Ecological Attunement: Engaging with the More-than-Human Through Design and Pedagogy, Moriarty, Ratti and Reed reconceptualise multisensory design 
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				as a practice of ecological attunement capable of fostering meaningful relationships between humans and more-than-human environments. Combining the analysis of contempo-rary design precedents with the pedagogical experience of the RMIT design studio Downstream: towards an ecological interior, the authors identify four complementary modes of multisensory engagement — Perceiving, Inhabiting, Embod-ying, and Imagining — through which sensory awareness can be translated into relational spatial practices. By integrating dérive, ecosystem mapping, field observation, and ecological analysis into interior design education, the paper demon-strates how sensory literacy can become a methodological tool for understanding environments as dynamic systems of organic, inorganic, spatial, and temporal relationships. The contribution ultimately positions multisensory design as an ecological and systems-based approach capable of enriching both professional practice and design pedagogy. 

				In the contribution Enhancing Domestic Built Assets through Multisensory Cohabitation: An Organism-Driven Approach to Communal Well-Being, González Cabrero, Ávila Ochoa and González Vega investigate how multisensory interior systems can regenerate existing domestic environments by reorganising everyday routines rather than relying on physical expansion or replacement. Adopting a research-through-design method-ology based on academic design studios, the authors examine three domestic scenarios — compact living, fragmented infra-structures, and ageing-oriented environments — to demonstrate how furniture can operate as a behavioural and multisensory infrastructure supporting multispecies cohabitation. 
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				Through the analytical dimensions of sensory coherence, behavioural synchronization, and perceptual load, the paper shows how tactile continuity, spatial organisation, and mate-rial consistency foster comfort, accessibility, and communal well-being. By reframing domestic interiors as relational eco-systems shared by humans and other living beings, the study proposes an organism-driven perspective that extends regener-ative design beyond environmental performance toward care, inclusion, and everyday multisensory experience.

				4. Spatial Perception and the Contribution of Neuroscience

				Finally, the fourth section, Spatial Perception and the Con-tribution of Neuroscience, connects design practice with emerging knowledge from neuroscience and environmental psychology. From multisensory urban regeneration in Afri-can inner-city precincts to evidence-informed approaches for contemporary interiors, these studies illustrate how scientific understanding of perception can inform more inclusive, re-storative, and emotionally meaningful environments.

				The essay Multisensory Urban Regeneration in Practice: How Everyday Governance and Spatial Management Shape Per-ceived Comfort and Attachment in African Inner-City Precincts by Mashiri expands the discussion from interiors to the urban scale, arguing that the success of regeneration depends not only on physical transformation but also on the multisensory qualities through which places are experienced and inhabit-ed. Introducing the concepts of multisensory coherence and sensory governance, the paper shows how everyday practices of maintenance, lighting, security, and infrastructure shape 
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				comfort, place attachment, and social inclusion in African inner-city precincts. By advocating community-led sensory assessments as part of regeneration processes, it proposes a more inclusive and culturally grounded approach to ur-ban renewal, where preserving sensory identities becomes as important as improving physical conditions. Integrating a community-defined sensory baseline and sensory impact statement ensures that interventions are assessed by what is preserved, legitimised, or displaced, allowing lived experi-ence to guide genuine urban repair.

				In the contribution Multisensory design approaches in contem-porary interiors, Anzani, Di Prete and Lonardo examine the evolution of multisensory design from its phenomenological roots to contemporary evidence-based methodologies, argu-ing that sensory experience should become the primary driver of interior design rather than a secondary aesthetic concern. Revisiting Clino Trini Castelli’s Design Primario, the paper traces how light, sound, texture, microclimate, and scent have progressively redefined design processes and representational tools. It further expands the notion of the human sensorium to include vestibular, proprioceptive, thermal, temporal, and social dimensions, presenting biophilic and neuroinclusive design as complementary frameworks for creating adaptive and restorative environments. Finally, the contribution high-lights the role of immersive technologies and neurophysiolog-ical assessment in supporting evidence-based design, posi-tioning interiors as dynamic multisensory ecosystems capable of enhancing cognition, emotional well-being, inclusion, and human health.
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				Increasingly, designers are called upon to engage with knowl-edge produced across neuroscience, psychology, ecology, anthropology, and the cognitive sciences. Such transdiscipli-nary convergence does not diminish the cultural specificity of design; instead, it enriches its capacity to respond to some of the most pressing challenges of our time, including climate change, social inclusion, public health, and the quality of everyday life.
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				Abstract

				In the context of increasing urbanization and the growing presence of disused spaces, adaptive reuse can be reconsidered as a process capable of promoting psychophysio-logical well-being. This paper proposes an interdisciplinary theoretical model integrating interior design, environmental psychology, and cognitive neuroscience to explore whether disused spaces can be transformed into restorative places through a multisensory ap-proach grounded in cross-modal congruence.

				Drawing on Stress Reduction Theory (SRT), Attention Restoration Theory (ART), biophilic design principles, and neuroaesthetic studies, the paper argues that regenerative poten-tial depends not only on the presence of nature, but on specific perceptual qualities such as organized variety, sensory congruence, fascination, and identity. These qualities are hypothesized to activate neurocognitive mechanisms related to emotional regulation and stress reduction.

				To preliminarily test this model, a proof of concept was developed in a disused site through three multisensory installations characterized by different levels of sensory congruence. 

				The findings provide preliminary support for the hypothesis that perceived regenerativity can be modulated by the multisensory configuration of space and that cross-modal congruence plays a key role in shaping restorative experience, suggesting that the perceptual quality of the intervention may be central in enabling space to function as a regenerative device.
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				1. Introduction

				Contemporary society is undergoing profound transformations driven by urbanization, economic change, and evolving social dynamics. While new urban spaces continue to be developed, many buildings have lost their original functions, increasing the presence of disused or underutilized spaces within the urban fabric. This condition reflects economic and social shifts that redefine the utility and meaning of built contexts over time (Sassen, 2008). At the same time, industrialization, technolog-ical development, and urban growth have gradually distanced everyday life from direct contact with natural systems.

				This shift is particularly relevant when considering the re-lationship between space and human well-being. A growing body of research in psychology and related fields has shown that the settings people inhabit play a crucial role in shaping psychological states, cognitive functioning, and physiological responses to stress (Menatti & Casado da Rocha, 2016). 

				Urban contexts, characterized by high densities, sensory over-load, and demanding attentional conditions, are often associat-ed with increased cognitive fatigue and stress. Although living in cities provides important advantages in terms of access to education, culture, healthcare, and employment (Gruebner et al., 2017), several contextual and social factors typical of urban life have also been associated with higher risks of stress-re-lated mental health conditions such as anxiety and depression (Peen et al., 2010). These risks are linked to factors including limited living space, sedentary lifestyles, exposure to intense sensory stimuli such as noise and artificial lighting, and the weakening of social networks (Hoare et al., 2019).
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				Against this background, research in environmental psy-chology has introduced the concept of regenerative places, defined as settings capable of restoring the cognitive and psychophysiological resources depleted by daily routine (Pazzaglia & Tizi, 2022). While early research associated restorative effects primarily with natural landscapes (Ulrich, 1983; Kaplan & Kaplan, 1989) – a preference explained by evolutionary predispositions (Orians, 2014) – subsequent re-search has shown that built settings may also support restor-ative experiences when they possess specific perceptual and symbolic qualities (Bornioli & Subiza-Pérez, 2023). These findings raise important questions for interior architecture and design. As contemporary societies spend an increasing proportion of time in constructed contexts, the design dis-ciplines are called to reconsider how spatial configurations can contribute to human well-being (Anzani, 2022). Rather than focusing exclusively on the formal or functional dimen-sions of interior architecture, recent perspectives advocate a systemic approach that considers the complex biopsychoso-cial relationships between humans, built spaces, and natural systems (Mallgrave, 2013).

				At the same time, the widespread presence of disused build-ings represents a potential resource for urban transformation. The adaptive reuse of existing structures can activate pro-cesses of spatial and social regeneration while preserving the historical and cultural identity embedded in the built heritage (Crespi, 2020; Anzani, 2021). In this sense, abandoned spaces may be interpreted as opportunities for reimagining the rela-tionship between spatial design, perception, and well-being.
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				Against this scenario, the present study explores whether regen-erated spaces can become restorative places. To address this question, the paper proposes an interdisciplinary theoretical model integrating interior design, environmental psychology, and cognitive neuroscience. The model assumes that the regen-erative quality of built settings emerges from the interaction between spatial configuration and users’ perceptual, cognitive, and emotional processes. Within this perspective, multisensory design is interpreted as a projective device capable of foster-ing restorative spatial experiences, particularly in contexts of adaptive reuse. To preliminarily explore the validity of this framework, the study develops a proof of concept implemented in a disused space. Through a set of multisensory installations characterized by different levels of sensory congruence, the experiment investigates how specific perceptual configurations may shape restorative experiences within reused contexts.

				2. Theoretical Framework

				Environments influence psychological well-being, cognitive functioning, and the physiology of stress, shaping neural struc-ture and related cognitive-behavioral processes (Valentine et al., 2025). Within this field, particular attention has been given to regenerative places, which promote stress reduction, attention-al recovery, and increased positive emotional states (Kaplan & Kaplan, 1989). These places operate by distancing individuals from routine, engaging involuntary attention, and offering stimuli that invite exploration (Pazzaglia & Tizi, 2022).

				Building on the concept of biophilia (Wilson, 1984), Stress Re-duction Theory (SRT) (Ulrich, 1983) suggests that reduced per-
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				ceived stress in green and blue areas is linked to an evolution-ary predisposition toward the exploration and contemplation of natural settings. The progressive overcoming of the dichotomy between natural and built contexts has expanded the notion of regenerativity (Carrus & Scopelliti, 2015). This concept thus includes built spaces such as urban green areas (Carrus et al., 2013), museums (Kaplan et al., 1993), historically significant sites (Scopelliti et al., 2019), monasteries (Ouellette et al., 2005), architecturally distinguished neighborhoods (Karmanov & Hamel, 2008), city centers and public squares (Subiza-Pérez et al., 2021), commercial streets (Barros et al., 2021), cafés (Staats et al., 2016), and cemeteries (Nordh et al., 2017).

				From a biopsychological perspective, Attention Restoration Theory (ART) (Kaplan & Kaplan, 1989) posits that prolonged cognitive effort leads to mental fatigue due to the depletion of attentional resources. Regenerative places mitigate this condi-tion by reducing the use of directed attention and enabling its restoration through fascination – an effortless form of atten-tion elicited by stimuli that automatically engage the observer.

				Built spaces can exhibit significant regenerative potential when they facilitate cultural or recreational activities or in-tegrate architectural and natural elements (Weber & Trojan, 2018). In this regard, aesthetic urban contexts have been de-scribed as settings that afford pleasant perceptual and senso-ry experiences associated with meaningful symbolic forms (Cuthbert, 2008). Such effects can be explained by the role of aesthetics and attractiveness in enhancing legibility, familiari-ty, and the perceived meaning of places (Nasar, 1994). 
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				Environmental preference has been shown to be influenced by factors such as familiarity (topophilia), known meaning and value (ecological aesthetics), uniqueness (genius loci), histori-cal expression (cultural heritage), and perceived care (aesthet-ics of care) (Tveit et al., 2006).

				Accordingly, beauty should not be understood as a purely ornamental attribute, but as a neurobiological process that modulates the stress system. Aesthetic experience results from neural activation and involves the affective-cognitive evaluation of external stimuli (Comfort & Freitas, 2022), with implications for mental health: it generates hedonic pleasure and cognitive self-reward (Leder et al., 2004). Neuroaesthetic research has shown that aesthetic appreciation is associated with the activation of brain regions involved in higher-order emotional processing, decision-making, and reward. These include the medial orbitofrontal cortex (mOFC), ventromedial prefrontal cortex (vmPFC), anterior cingulate cortex (ACC), and the striatum (Chatterjee & Vartanian, 2014).

				From a design standpoint, aesthetics and beauty – central de-sign qualities since antiquity – lost prominence during the 20th century in favor of functionalist approaches (Coburn et al., 2017). Nevertheless, spatial design retains the capacity to ei-ther mitigate or exacerbate stress responses (Valentine et al., 2025). For instance, visual patterns that deviate from those found in nature may induce visual stress, with negative effects on health. Building facades that diverge from natural spatial properties have been shown to elicit increased hemodynamic responses in the primary visual cortex, indicating heightened 
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				visual system activation (Le et al., 2017). Conversely, in line with ART, nature images promote visual engagement without excessive cognitive load (McDonnell et al., 2025). Indeed, the decreased blink rates observed in natural versus urban scenes reflect a more relaxed attentional state (Valtchanov & Ellard, 2015). Similarly, the fractal properties of natural forms en-hance visual organization, contributing to stress reduction and overall well-being (Lavdas & Schirpke, 2020; Taylor, 2021). Beyond vision, the material properties of built environ-ments further influence emotional and physiological re-sponses. Among these, green building materials may improve indoor air quality, with benefits for human health (Khoshnava et al., 2020). Moreover, the texture and brightness of natural surfaces elicit more positive emotional responses than arti-ficial ones (Tan et al., 2025), fostering aesthetically pleasing contexts.

				A key aspect of aesthetic experience is its relationship with perceptual fluency, defined as the ease with which stimuli are processed. Greater fluency is associated with a higher like-lihood of positive evaluations (Reber et al., 2004), whereas incongruent configurations tend to elicit negative emotional responses (Ikeda et al., 2015). Environmental preference is shaped by perceptual qualities such as coherence and com-plexity (Kaplan & Kaplan, 1989). Coherent spaces facilitate comprehension through well-organized, repeated elements, whereas complex ones encourage exploration through a richness of stimuli. This relationship is further described by Berlyne’s (1971) inverted U-shaped model between complex-ity and preference. According to this model, optimal levels 
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				of stimulation produce the highest degree of appreciation, while both under- and over-stimulation reduce it. Complexi-ty has also been shown to positively influence experience in cross-modal contexts (Cao & Chen, 2024).

				Within multisensory settings, signals from different sensory modalities that exhibit cross-modal correspondences are pro-cessed as congruent and mutually reinforcing. This facilitates more fluent, rapid, and efficient processing (Spence, 2020), resulting in a sense of cognitive ease associated with both aesthetic preference and decision-making. Conversely, in-congruent multisensory stimuli are more complex to process, requiring greater cognitive effort and negatively affecting users’ preferences and experience (Bruno, 2022).

				These findings suggest that design should provide symbolic and affective qualities that attract individuals (Nasar, 1994). This strategy fosters timeless, harmonious, and functional spaces that restore the balance between built and natural sys-tems. In this sense, contemporary trends such as the adoption of vintage aesthetics and the reuse of previously used objects, including furniture and decorative elements, can be inter-preted within this broader cultural orientation (Nowakowski, 2024). If environmental preferences derive from both evolu-tionary predispositions and culturally shared meanings, the reuse of abandoned spaces can become a powerful device for identity-based and affective reactivation. The characteristics of the landscape influence the meanings attributed to a place, which in turn shape attachment and satisfaction (Anzani, 2020).
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				On this basis, restoration can be understood as emerging from specific perceptual qualities that trigger favorable neurocog-nitive mechanisms – such as organized variety, cross-modal congruence, balanced relationship between coherence and complexity, fascination, and historical identity. Consequent-ly, built spaces and reuse interventions can be designed to be intentionally regenerative, independently of the presence of nature itself.

				3. Research Model and Hypotheses 

				3.1. Proposed Research Model 

				Building on the theoretical framework discussed, this study proposes a conceptual model (Fig. 1) that translates these per-ceptual qualities into a set of design variables applicable to adaptive reuse interventions. Rather than being limited to nat-ural settings, such qualities can also emerge within construct-ed environments when spatial configurations are capable of activating perceptual and cognitive mechanisms that support emotional regulation and attentional restoration.
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				Figure 1. Conceptual model of perceptual regenerativity in multisensory adaptive reuse environments (Authors’ chart, 2026).
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				Within this perspective, the regenerative potential of reused spaces is interpreted as the outcome of an interaction between spatial configuration and users’ perceptual, cognitive, and emotional processes. The model therefore focuses on a set of design inputs that operationalize theoretical principles into spatial strategies (Fatone & Anzani, 2026).

				The first input concerns multisensory stimulation, under-stood as the coordinated activation of multiple sensory chan-nels through the use of materials, light, sound, textures, and smells. In line with the notion of well-balanced sensory variety discussed in biophilic design research (Kellert, 2008), mul-tisensory configurations can increase experiential richness while maintaining perceptual balance.

				The second input relates to cross-modal congruence (Spence, 2020), referring to the consistency between stimuli perceived through different sensory modalities. Such consistency facil-itates perceptual processing and contributes to a more fluent and aesthetically coherent spatial experience.

				The third input concerns perceptual hierarchy and spatial legibility, which describe the structured organization of envi-ronmental stimuli that allows users to orient themselves with-in the space while sustaining exploratory interest. Concepts such as coherence, legibility, complexity, and mystery (Kaplan, 1987) define the perceptual conditions under which spaces are perceived as both understandable and engaging.

				Multisensory installation design is thus interpreted not mere-ly as a strategy for enhancing sensory stimulation, but as a perceptual device that shapes how users emotionally and 
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				cognitively experience space. By leveraging cross-modal con-gruence, such configurations enhance spatial comprehension and strengthen user engagement with the environment. When multisensory stimuli are coherently organized within a clear perceptual structure, the resulting configuration is hypoth-esized to support restorative spatial experiences, fostering perceived regenerativity, improved comfort, emotional en-gagement, and positive aesthetic evaluation.

				3.2. Research Hypotheses 

				The study formulates a primary hypothesis concerning the regenerative potential of multisensory adaptive reuse. It is assumed that disused built complexes, when reconfigured through a multisensory installation approach grounded in cross-modal congruence, can be perceived as restorative plac-es capable of supporting psychological regeneration.

				More specifically, the model hypothesizes that higher lev-els of sensory congruence and perceptual organization can positively influence users’ experience of space. These condi-tions are expected to enhance positive emotional responses, increase fascination and exploratory engagement, improve aesthetic evaluation, and facilitate spatial legibility. Such per-ceptual and experiential responses are considered indicators of the regenerative quality of the designed environment.

				To preliminarily test these assumptions, the study develops a proof of concept in a disused building, investigating how different degrees of sensory congruence may influence per-ceived comfort and regenerative experience.
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				Figure 2. Fire Station in Mortara (Authors’ photo, 2025).

			

		

		
			
				Figure 3. Selected rooms to be set up (Authors’ drawing, 2025).
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				4. Proof of Concept 

				4.1. Methodology and Instruments

				The experiment was conducted in the former Fire Station in Mortara (Pavia), decommissioned in 2019 and located in the historic center of the city (Fig. 2). The site was selected due to its lack of a defined current function and its strong histor-ical and symbolic character, making it a suitable context for investigating how temporary and reversible interventions can alter spatial perception and transform a disused space into a place of experience.

				A sample of nine design students from Politecnico di Milano was involved and divided into three groups, each tasked with developing a multisensory installation (A1, A2, A3) within a different room of the building (Fig. 3). General design guide-lines were provided, emphasizing the role of multisensory in-teraction and cross-modal congruence in shaping the atmos-phere, while allowing participants to independently translate theoretical principles into spatial configurations. Each in-stallation was structured around a specific pairing of sensory modalities: A1 (sight and hearing), A2 (sight and smell), and A3 (sight and touch).

				The setups combined existing elements found within the building (rugs and photographs) with lightweight materials in-cluding organza, cotton, leaves, and branches, ensuring min-imal impact on the original space (Fig. 4). After completing the setups, participants were invited to individually explore the other rooms for five minutes per space.

			

		

		
			
				From Regenerated Spaces to Restorative Places by E. Fatone & S. Greco

			

		

	
		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				034

			

		

		
			
				Following each exploration, participants completed a mixed-method questionnaire combining Likert scales and open-ended responses. In line with the exploratory scope of the proof of concept, the data were analyzed descriptively: Likert responses were translated into bar charts to compare participants’ evaluations across the three installations, while open-ended answers were examined through a qualitative thematic reading. Both sources of data were then integrated to inform the final interpretation, with the aim of verifying whether the congruence between stimuli played a role in shap-ing the regenerative experience. Recurring terms, emotional descriptors, and interpretative patterns were grouped accord-ing to the main analytical dimensions of the study, namely multisensory richness, cross-modal congruence, atmosphere, emotional engagement, and spatial legibility.

				Given the limited sample size (n=9) and the purposive selec-tion of participants with design training, findings should be interpreted as preliminary indications rather than generaliza-ble results.

				4.2. Results

				The analysis suggests that the integration of multiple senso-ry stimuli played a key role in shaping participants’ experi-ence of the setups. Their effectiveness appeared to depend 
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				Figure 4. A1, A2, A3 setups (Authors’ photo, 2025).

			

		

	
		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				035

			

		

		
			
				on sensory balance: too many or too few stimuli seemed to affect their quality. The combination of visual and olfactory stimuli generated an enveloping and engaging experience, with A2 emerging as the most immersive setup in this sample (Fig. 5). Likert-scale trends confirmed A2 as the highest scor-er for perceived multisensoriality, a result further supported by qualitative responses describing the setup as emotionally engaging and memorable. The olfactory element, combined with the visual impact, showed particular relevance in driving emotional engagement, as the evocative power of smell com-plemented the analytical capacity of sight. This is consistent with studies on sensory perception, according to which sight, being the dominant sense in cognitive processes, facilitates the understanding of space, while smell has a direct influ-ence on emotions through its connection to the limbic system (Schreuder et al., 2016).
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				Figure 5. Multisensoriality assessment (Authors’ diagram, 2025).
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				The balance between stimulus intensity and coherence ap-peared to play an important role in shaping an effective experience, preventing perceptual overload that could com-promise the enjoyment of the space. Congruence in multi-sensory displays proved closely linked to spatial legibility and the clarity of the design language. Although A2 received the highest Likert ratings for congruence (Fig. 6), qualitative evidence pointed to A1 as the most congruent setup overall, conveying a clearer sense of spatial order, continuity, and legibility through its layout and visually homogeneous mate-rials. This observation aligns with the theory of cross-modal correspondences (Spence, 2020) and the notion of perceptual fluency (Reber et al., 2004): the brain more easily processes mutually reinforcing stimuli, yielding a more fluid and intui-tive experience.
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				Figure 6. Congruence assessment (Authors’ diagram, 2025).

			

		

		
			[image: ]
		

	
		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				037

			

		

		
			
				The orchestration of design factors – lighting, colors, mate-rials, and arrangement of elements – appeared central to the construction of atmosphere, with high appreciation emerging for both A2 and A3 (Fig. 7). A3 received the highest appreci-ation: its chromatic, visual, and material coherence created an ethereal and relaxing environment. A2 combined notable atmospheric appreciation with strong scores for multisenso-riality and congruence, though its intense sensory layering proved more demanding to interpret. This suggests that posi-tive perceptual experience may depend on a balance between stimulation, coherence, and atmosphere, consistent with Ber-lyne’s (1971) complexity-preference model.

				5. Conclusions

				The proof of concept provides preliminary evidence that the restorative quality of built assets may be activated through de-

			

		

		
			
				From Regenerated Spaces to Restorative Places by E. Fatone & S. Greco

			

		

		
			
				Figure 7. Atmosphere assessment (Authors’ diagram, 2025).
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				sign strategies grounded in multisensory perceptual congru-ence. The findings suggest that physical regeneration, when supported by carefully calibrated multisensory installations, may enhance the perceptual and emotional significance of abandoned spaces. Multisensory installations appear capable of attracting attention in a non-invasive way, conveying mean-ings and emotions that strengthen users’ involvement with space and contribute to experiences of well-being and per-ceived regenerativity. Effective multisensory design should thus balance stimulation, coherence, and atmosphere to foster places that are engaging and legible, avoiding both perceptual overload and excessive neutrality.

				From a design perspective, the study underscores the im-portance of structuring multisensory interventions through coherent and hierarchically organized configurations, in which each element may contribute to a unified experiential framework. This approach may be particularly relevant in the reuse of disused spaces, where aesthetic, cultural, and nature-related elements contribute to reinforcing place iden-tity and experiential meaning. Preliminary findings point to the relevance of cross-modal correspondences in facilitating spatial comprehension and reducing cognitive load, as well as to the potential of olfactory stimuli as catalysts of emotional engagement. At the same time, effective design may require a calibrated balance between coherence and variation, allowing sensory contrasts to sustain curiosity and exploration without compromising clarity and orientation. The orchestration of materials, colors, and lighting may contribute to atmospheres that are both immersive and intelligible.
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				These findings should be read in light of the exploratory nature of the proof of concept. The small sample size, the participants’ shared design background, and the reliance on self-reported perceptual and emotional evaluations preclude statistical generalization or full empirical validation of the proposed conceptual model. Rather, the study should be under-stood as a preliminary application of the research model with-in a specific disused context, aimed at investigating whether design inputs based on multisensory stimulation, cross-modal congruence, and perceptual organization could affect users’ perceived comfort and regenerative experience at a small scale. These limitations define a clear agenda for future research, which should involve larger samples, different adaptive reuse contexts, and complementary assessment methods, including biometric or physiological measures to capture perceptual, emotional, and attentional responses more precisely.

				By integrating design, environmental psychology, and neuro-science, the study enabled preliminary design orientations for adaptive reuse contexts, pointing toward spatial transforma-tion as a potential regenerative mechanism for public health and collective well-being. Such a process should be conceived not merely as material recovery, but as a form of spatial and perceptual reconfiguration capable of activating neurocogni-tive mechanisms, positioning the multisensory interior as a device for practices of care.
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				Abstract

				Adaptive reuse is increasingly framed as a regenerative practice that extends building lifecycles while responding to environmental responsibility and social well-being. Never-theless, discussions on the reuse of abandoned interiors still privilege visual aesthetics and technical performance, often overlooking the embodied and multisensory nature of spatial experience. 

				This article investigates how multisensory and crossmodal design strategies operate be-tween fascination, comfort, and regeneration in abandoned interiors temporarily activated through cultural programmes and installations. A qualitative methodology combines a state-of-the-art literature review, three semi-structured expert interviews, and two empiri-cal cases: Alcova 2025 in Italy, focusing on the Pasino Glasshouses and the former SNIA factory, and O Tempo das Coisas at Edifício Virgínia during DW! 2022 in Brazil. The find-ings indicate that comfort emerges less from sensory minimisation than from crossmodal coherence and temporal orchestration, perceived as a “sensory score” aligned with bodily movement and environmental conditions. 

				The article proposes a layered analytical framework linking host spatial conditions, multisensory interventions, perceptual mechanisms, experiential outcomes, and critical modulators such as accessibility, sustainability, and the risk of aestheticising decay or accelerating exclusion. The study contributes theoretically by reframing comfort as a multisensory, temporal, and relational phenomenon in adaptive reuse, and practically by offering guidelines for reflective and inclusive multisensory regeneration.
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				1. Introduction

				Adaptive reuse has become a central strategy in contemporary architecture and interior design, responding simultaneous-ly to environmental imperatives, heritage preservation, and changing patterns of use. Reusing abandoned interiors such as obsolete factories, neglected domestic buildings, and disused infrastructures extends the life cycle of existing structures while reducing material waste and embodied carbon. Yet adap-tive reuse is not only a technical or environmental operation. It also involves the reconfiguration of memory, atmosphere, and embodied experience. The transformation of abandoned inte-riors therefore raises not only practical questions about reuse, but also experiential questions about how these spaces are perceived, inhabited, and interpreted.

				Most discussions on adaptive reuse continue to privilege vi-sual appearance, architectural preservation, and measurable environmental performance. By contrast, the embodied and multisensory dimensions of reused interiors remain compara-tively underexplored. 

				This limitation is significant because spatial experience is inherently multisensory. Vision, touch, smell, sound, tem-perature, humidity, and bodily movement are continuously integrated by the body, shaping how environments are under-stood and remembered (Calvert et al., 2004; Pallasmaa, 2005; Mallgrave, 2013; Spence, 2020). Research on crossmodal cor-respondences further demonstrates that people systematically associate stimuli from different sensory modalities, produc-ing experiences that are perceived as coherent, intuitive, and comfortable (Spence, 2011).
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				Comfort, therefore, should not be understood only as ergo-nomic adequacy or environmental neutrality. In abandoned interiors, it rarely depends on the elimination of irregularity, deterioration, or sensory intensity. Instead, comfort emerges through the interaction between bodies, atmospheres, mate-rial traces, and temporal sequences. Patina, residual odours, filtered light, reverberation, humidity, and worn surfaces may initially appear incompatible with comfort. Yet when these conditions are organised coherently, they can contribute to fascination, memorability, and a renewed sense of place.

				Abandoned interiors are especially revealing contexts in which to investigate these dynamics. Their atmospheres are often marked by decay, acoustic irregularities, spontaneous vegeta-tion, incomplete surfaces, and traces of former inhabitation. Such environments frequently provoke simultaneous attraction and unease (Jorgensen & Tylecote, 2007; DeSilvey, 2017). On the one hand, they can foster curiosity, reflection, and height-ened sensory awareness. On the other hand, they may generate discomfort, uncertainty, or exclusion if they are not critically mediated. Recent discussions in new materialism further sug-gest that these environments should not be considered passive settings waiting to be transformed. Materials such as rust, humidity, dust, broken glass, vegetation, and deteriorated sur-faces actively participate in shaping perception and behaviour (Bennett, 2010). The atmosphere of abandonment therefore emerges not only because designers intervene in space, but also because matter itself continues to act. For this reason, the reuse of abandoned interiors cannot be approached in the same way as the design of new or neutral spaces. These interiors 
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				already possess sensory, material, and affective conditions that must be interpreted, negotiated, and transformed rather than simply replaced. Multisensory and crossmodal strategies are therefore particularly relevant to adaptive reuse because they can mediate between existing traces of abandonment and new experiential possibilities, supporting processes of comfort, fas-cination, and regeneration.

				This perspective is particularly relevant in contemporary cultural programmes and temporary design events, where abandoned interiors are increasingly activated as sites of experimentation and public encounter. Within these contexts, multisensory interventions operate between fascination, com-fort, and regeneration. They may foster embodied well-being and restorative perception, but they may also aestheticise abandonment, reinforce sensory exclusion, or contribute to processes of socio-spatial revalorisation. Although literature on atmosphere, multisensory architecture, adaptive reuse, and material agency has expanded in recent years, few studies examine how multisensory and crossmodal strategies specif-ically contribute to comfort in abandoned interiors, or how these strategies operate between fascination, regeneration, accessibility, and socio-spatial tension.

				This article starts from the hypothesis that comfort in aban-doned interiors does not result from the suppression of sensory complexity, but from the coherent and temporally organised interaction between existing material conditions and multi-sensory interventions. In other words, comfort emerges not despite deterioration and sensory intensity, but through them, when they are integrated into a legible crossmodal experience.
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				To investigate this hypothesis, the article analyses two tem-porary activations of abandoned interiors: Alcova 2025 in Varedo, in the Milan metropolitan area, Italy, and O Tempo das Coisas, presented at Edifício Virgínia during DW! 2022 in São Paulo, Brazil. These cases are examined through a qual-itative methodology combining literature review, semi-struc-tured expert interviews, and sensory observation. 

				The study addresses the following research questions:

				RQ1. How do multisensory and crossmodal design strategies con-tribute to comfort in reused abandoned interiors?

				RQ2. How does fascination with abandoned spaces interact with multisensory experience to support or hinder regenerative percep-tion?

				RQ3. Which tensions emerge regarding accessibility, sustainability, and the aestheticisation of decay?

				By addressing these questions, the article contributes to current debates on multisensory interiors and adaptive reuse in two ways. Theoretically, it reframes comfort as a multisensory, tem-poral, and relational phenomenon rather than as the absence of disturbance. Practically, it proposes an analytical framework that may support more reflective, inclusive, and critically regen-erative approaches to the reuse of abandoned interiors.

				2. Methodology

				This research investigates multisensory comfort and regener-ative perception in abandoned interiors through a qualitative and interpretative approach. Because the study addresses embodied experience, atmosphere, and crossmodal relations, 
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				it requires methods capable of capturing meanings, sensory qualities, and spatial narratives rather than measurable var-iables alone. For this reason, the methodology combines a literature review, semi-structured interviews, and case study observation, allowing the comparison of theoretical perspec-tives, expert knowledge, and empirical evidence.

				2.1. Research Design

				The study adopts a qualitative and exploratory-descriptive design based on methodological triangulation. Triangulation was selected because it enables the integration of different sources of evidence and strengthens the credibility of the analysis through the comparison of convergences and diver-gences across theory, interviews, and observed cases (Flick, 2018; Yin, 2018). The literature review establishes the con-ceptual basis of the study, the interviews provide specialised perspectives on multisensory design and regeneration, and the case studies examine how these issues appear in practice.

				2.2. Literature Review Procedure

				A state-of-the-art literature review was conducted using Scop-us, Web of Science, and Google Scholar. The review focused on publications between 2010 and 2025 in order to concentrate on the period in which multisensory design, crossmodal per-ception, adaptive reuse, and new materialism became more consolidated and interconnected fields of research. Earlier texts were consulted only when necessary because of their foundational importance. The selected period also corre-sponds to the growing diffusion of adaptive reuse practices and to the expansion of discussions on atmosphere, embodiment, 
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				material agency, and regenerative design within architecture and interior design. Restricting the review to this timeframe made it possible to identify recent debates and contemporary approaches directly related to the current reuse of abandoned interiors. The search combined terms such as “multisensory design”, “crossmodal correspondences”, “embodiment”, “at-mosphere”, “adaptive reuse”, “abandoned interiors”, “biophilic design”, “new materialism”, and “material agency”. The review prioritised peer-reviewed journal articles and seminal books. The material collected was analysed through thematic coding in order to identify recurrent concepts and relationships be-tween authors (Saldaña, 2021).

				2.3. Semi-Structured Interviews

				Three semi-structured interviews were conducted with aca-demics selected through purposive sampling because of their recognised expertise in sensory design, accessibility, cross-modality, and colour-material-finish design (Patton, 2015). The interviews followed a common guide of ten questions addressing multisensory comfort, crossmodal coherence, abandonment and regeneration, and the ethical implications of multisensory design. The complete interview guide is presented in Appendix A. Semi-structured interviews were chosen because they allow comparability across participants while preserving flexibility and depth (Kvale & Brinkmann, 2015). All interviews were recorded with participants’ consent, transcribed, anonymised to ensure confidentiality and en-courage open reflection, and subsequently analysed through thematic coding. Participants are identified as E1, E2, and E3 throughout the article.
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				2.4. Case Studies and Observation

				The empirical part of the study is based on two case studies selected because they combine abandoned interiors, multisen-sory interventions, and public accessibility. The first case is Alcova 2025 in Varedo, Milan metropolitan area, Italy, focus-ing on the Pasino Glasshouses and the former SNIA factory. The second case is O Tempo das Coisas, presented during DW! 2022 at Edifício Virgínia in São Paulo, Brazil. Case study research was adopted because it allows contemporary phe-nomena to be examined within their real-life context (Yin, 2018). Data collection combined non-participant observation, sensory walk-throughs, photographic documentation, and field notes. The sensory walk-through method was especially important because it documents how environments are expe-rienced sequentially through bodily movement and changing sensory conditions (Pink, 2015).

				2.5. Data Analysis and Ethical Considerations

				The material collected through the literature review, inter-views, and case studies was analysed through thematic anal-ysis (Braun & Clarke, 2021). Each source was first examined independently and then compared in order to identify con-vergences and divergences. Particular attention was given to recurring themes related to comfort, fascination, temporal-ity, accessibility, and regeneration. All interviewees partici-pated voluntarily and provided informed consent. The study preserves anonymity and confidentiality and does not aim for statistical generalisation, but rather for analytical trans-ferability through detailed interpretation (Lincoln & Guba, 1985).
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				3. Literature Review

				3.1. Multisensory Perception and Crossmodal Correspondence

				Recent research has increasingly recognised that spatial expe-rience is fundamentally multisensory. Rather than perceiving environments through isolated sensory channels, individuals continuously integrate visual, tactile, acoustic, olfactory, and thermal information into a coherent experience. This shift has become particularly significant between 2020 and 2025, as studies in cognitive science and design have challenged the traditional predominance of vision in architecture and inte-riors (Coburn et al., 2017; Spence, 2020). Within this context, the concept of crossmodal correspondence has become es-pecially relevant. Crossmodal correspondences refer to the stable associations people establish between different sensory modalities, such as linking warm colours with higher temper-atures, smooth materials with softer sounds, or darker spaces with heavier tactile qualities. 

				These associations contribute to perceptual fluency, allowing environments to be interpreted more easily and experienced as coherent and comfortable (Spence, 2020; Velasco & Spence, 2022). The implications for interior design are significant. Comfort does not necessarily emerge from the reduction of sensory intensity, but rather from the coherence between sen-sory cues. Light, smell, texture, acoustics, and temperature are experienced relationally. When these elements reinforce one another, environments tend to be perceived as more leg-ible, intuitive, and emotionally balanced. Conversely, when 
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				they conflict, the experience may become confusing or over-whelming (Spence, 2020; Xu et al., 2025).

				3.2. Embodiment, Atmosphere, and the Critique 

				of Ocularcentrism

				Recent literature has also reinforced the importance of em-bodiment as a way of understanding how people experience interiors. Embodied theories argue that the body is not sim-ply located within space, but actively constructs spatial mean-ing through movement, memory, orientation, and sensory interaction. Consequently, interiors are experienced not as static visual compositions, but as sequences of bodily encoun-ters unfolding over time (Mallgrave, 2013; Leach, 2021). This perspective has contributed to renewed criticism of ocular-centrism in architecture and interior design. Contemporary authors continue to argue that design education and practice often privilege the visual dimension while underestimating the role of sound, smell, touch, humidity, and temperature in the construction of atmosphere (Pallasmaa, 2005; Spence, 2020). 

				More recent discussions propose that architecture should be understood as a mindful and embodied experience, in which all sensory modalities participate in the interpretation of space. The concept of atmosphere has become central with-in this debate. Atmosphere is increasingly understood as a relational condition emerging between bodies and environ-ments rather than as a fixed property of space. It is generated through the interaction of light, materiality, sound, microcli-mate, scale, and movement, producing emotional and percep-
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				tual responses that shape how interiors are interpreted and remembered (Böhme, 1993; Griffero, 2014).

				This understanding is especially important for abandoned interiors. Such spaces are often characterised by unstable and intense atmospheres generated by filtered light, reverbera-tion, dust, residual odours, moisture, and visible deterioration. These sensory conditions contribute to experiences that are simultaneously affective, ambiguous, and deeply embodied.

				3.3. Adaptive Reuse, Regeneration, and Abandoned Interiors

				Between 2020 and 2025, adaptive reuse has increasingly been discussed not only as a strategy of conservation, but also as a form of regeneration. Recent literature connects reuse to en-vironmental sustainability, circularity, and the extension of building lifecycles, while also emphasising the cultural and so-cial value of preserving existing structures (Plevoets & Van Cl-eempoel, 2023). However, adaptive reuse is not merely a tech-nical process. The transformation of abandoned interiors also involves the reinterpretation of traces, memory, and material history. Recent studies have highlighted that signs of ageing, wear, and imperfection can contribute positively to experience because they communicate continuity, authenticity, and tempo-ral depth (DeSilvey, 2017; Cairns & Jacobs, 2024).

				At the same time, the literature stresses the ambivalence of abandoned environments. Such spaces often provoke fasci-nation because they expose the passage of time, incomplete narratives, and the coexistence of deterioration and possibil-ity. Yet they may also generate uncertainty, discomfort, or exclusion. This tension has become increasingly relevant as 
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				abandoned interiors are reused through temporary exhibi-tions, cultural programmes, and design events (Jorgensen & Tylecote, 2007). Recent work on regenerative interiors also suggests that reuse should not erase the sensory qualities of existing spaces. Instead, successful interventions often work with pre-existing material conditions, such as humidity, pat-ina, vegetation, acoustic reverberation, and residual traces of occupation, transforming them into part of the new experi-ence (Xu et al., 2025).

				3.4. New Materialism and the Agency of Matter

				The growing influence of new materialism has further ex-panded recent debates on interiors and regeneration. New materialist approaches argue that matter should not be treated as passive or inert, but as something capable of affecting and participating in spatial experience. In this perspective, ma-terials possess a form of agency because they influence how spaces are perceived, used, and transformed (Bennett, 2010; Coole & Frost, 2010). Recent studies have applied these ideas to architecture and interior design, suggesting that materials, infrastructures, and environmental conditions actively shape human behaviour and perception. 

				This argument is especially relevant in abandoned interiors, where rust, dust, humidity, broken glass, corroded metal, and spontaneous vegetation do not simply signify neglect. They actively produce atmospheres, modify sensory conditions, and influence bodily movement. From this perspective, the sensory qualities of abandoned interiors emerge not only because designers intentionally create them, but because 
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				existing materials continue to act. Broken windows change light diffusion, humidity alters smell and temperature, veg-etation reshapes thresholds, and ageing surfaces transform tactile and visual perception. Regeneration therefore involves a negotiation between new interventions and the agency of existing matter (Bennett, 2010).

				4. Results: Interviews and Case Studies

				4.1. Interview Findings

				The interviews revealed a strong convergence around the idea that multisensory design should not be understood as the addition of isolated sensory effects, but rather as the artic-ulation of relationships between environmental conditions, material qualities, and bodily perception. All three partici-pants criticised the predominance of vision in architecture and interior design and emphasised that comfort depends on how different sensory modalities operate together.

				Expert 1 (E1), whose research focuses on sensory atmospheres, olfactory design, and multisensory experience, argued that multisensory environments should be conceived systemically from the earliest stages of a project. According to E1, smell, humidity, ventilation, sound, and materiality should not be introduced afterwards as decorative layers, but integrated into the logic of the spatial proposal itself. E1 also emphasised that multisensory design requires scientific grounding in order to avoid superficial or merely spectacular effects. In this sense, comfort was described not as the absence of stimulation, but as the presence of sensory coherence.
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				Expert 2 (E2), whose work addresses crossmodality, synaes-thesia, and accessible communication, reinforced this argu-ment by stressing that crossmodal coherence is fundamental not only for pleasure, but also for legibility and inclusion. According to E2, users interpret environments more easily when different sensory cues support one another. Conversely, environments in which smell, sound, materiality, and light communicate conflicting information tend to produce uncer-tainty or discomfort. E2 also noted that design education re-mains strongly visual and frequently neglects sensory diver-sity, making designers less prepared to address sound, smell, tactile qualities, or the needs of people with different sensory sensitivities.

				Expert 3 (E3), whose research focuses on colour, materiality, and regenerative aesthetics, highlighted the role of deteriora-tion, patina, and imperfection in contemporary perceptions of regeneration. According to E3, recent design culture in-creasingly values traces of age and incompleteness because they communicate authenticity, sustainability, and temporal depth. However, E3 warned that these qualities can easily be romanticised. The mere presence of patina or visible deterio-ration does not necessarily correspond to actual environmen-tal responsibility. Regenerative aesthetics therefore require critical interpretation rather than automatic celebration.

				Across the three interviews, a recurring concept was the tem-poral organisation of multisensory experience. Rather than describing interiors as fixed atmospheres, the participants repeatedly referred to the idea of sequence, rhythm, and pro-
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				gression. One interviewee compared multisensory experience to a “sensory score”, in which different moments of activa-tion, transition, and relief are orchestrated through move-ment. In this view, comfort depends not only on which senso-ry cues are present, but also on when and how they appear.

				The interviews also identified accessibility as a central con-cern. Sensory intensity was described as potentially exclu-sionary when visitors are exposed to strong odours, excessive reverberation, darkness, or confusing spatial sequences with-out alternatives or moments of relief. The participants there-fore argued that multisensory environments should include multiple routes, adjustable levels of stimulation, and different forms of communication in order to remain inclusive.

				4.2. Case A: Alcova, Italy

				The first case study examined Alcova 2025, an event held in Varedo, in the Milan metropolitan area, which occupied a se-ries of abandoned or underused sites. The analysis focused on two of these locations: the Pasino Glasshouses and the former SNIA factory. The Pasino Glasshouses were characterised by broken glazing, rusted metal structures, high humidity, spon-taneous vegetation, and diffuse natural light. Even before the introduction of any installation, the site already possessed a strong multisensory atmosphere shaped by temperature, smell, reverberation, and material deterioration. The sensory condi-tions of the abandoned greenhouse therefore operated as an ac-tive substrate rather than as a neutral background. Within this setting, the installation Ghost Orchid, by Marcin Rusak Studio, introduced suspended biodegradable forms that appeared to 
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				emerge from the environment itself (Fig. 1). The translucent objects, combined with mist and filtered light, intensified the perception of humidity, fragility, and transformation already present in the greenhouse. Rather than contrasting with the site, the intervention reinforced the existing atmosphere and produced a high degree of sensory coherence. 

				The atmosphere of the greenhouse therefore depended not on a single dominant element, but on the interaction between hu-midity, smell, light, material deterioration, and bodily move-ment. The former SNIA factory presented a different sensory configuration. In contrast to the humidity and organic at-mosphere of the greenhouse, the factory was defined by hard surfaces, acoustic reverberation, rough textures, and traces of industrial production. Here, one of the most significant interventions was a tactile material library that encouraged visitors to manipulate, compare, and combine materials (Fig. 1). This intervention produced a more active and exploratory form of multisensory engagement. The possibility of touch-ing materials created direct correspondences between visual 
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				Figure 1. Alcova 2025, Varedo, Milan metropolitan area, Italy. Left: Ghost Orchid by Marcin Rusak Stu-dio and Olfactory Reflections by AVAU, in the Pasino Glasshouses. Right: tactile material library in the former SNIA factory (Photo by author).
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				expectations and tactile confirmation. Visitors moved slowly through the space, repeatedly approaching, handling, and comparing objects. In this case, comfort emerged through tactile legibility and through the possibility of actively con-structing sensory understanding. Across both sites, the event demonstrated that comfort does not necessarily depend on reducing the sensory intensity of abandoned interiors. On the contrary, both the greenhouse and the factory were atmos-pherically intense. However, the experience remained legible because the interventions worked with the existing material and environmental conditions rather than against them.

				4.3. Case B: O Tempo das Coisas, Brazil

				The second case study focused on O Tempo das Coisas, an ex-hibition presented during DW! 2022 in the Edifício Virgínia, a modernist residential building in central São Paulo that had remained partially abandoned while awaiting renovation. Un-like Alcova, where individual installations introduced strong multisensory effects, the exhibition in São Paulo relied more directly on the atmosphere already present in the building. The apartments retained visible signs of age, including worn floors, peeling paint, deteriorated surfaces, residual domestic traces, filtered light, and acoustic emptiness. These elements were not concealed. Instead, they were incorporated into the curatorial strategy and became part of the exhibition itself (Fig. 2). The experience of the building depended strongly on movement and sequencing. Visitors crossed corridors, stair-cases, thresholds, and rooms, encountering different sensory intensities from one apartment to another. Some spaces were nearly empty, emphasising silence, light, and deterioration. 
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				Others contained suspended objects, colour interventions, re-flective surfaces, or stronger material contrasts. The building therefore functioned as a sequence of multisensory episodes rather than as a single unified environment.

				The atmosphere of O Tempo das Coisas was marked by a strong sense of temporality. Rather than presenting abandonment as a defect, the exhibition transformed traces of wear and incompleteness into evidence of time. Comfort emerged not because the environment was visually polished or sensorially controlled, but because the sensory qualities of the building formed a coherent narrative. Visitors could read the deterioration of the space as part of a broader story about memory, transformation, and possible futures. At the same time, the São Paulo case revealed a tension that did not ap-pear as clearly in Alcova. The exhibition temporarily opened a previously inaccessible building to the public and framed it as a site of collective experience and cultural value. However, the same building later became associated with real-estate redevelopment and rising property values. The case therefore suggests that multisensory regeneration can operate simulta-
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				Figure 2. Edifício Virgínia, São Paulo, Brazil, interiors during O Tempo das Coisas at DW! 2022, showing residual domestic traces, patina, and multisensory installations (Photo by author).
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				neously as an inclusive cultural strategy and as a process that contributes to urban revalorisation and potential exclusion.

				4.4. Cross-Case Comparison

				Although the two case studies differ in context and curatorial strategy, they reveal several common patterns. In both cases, the abandoned interior already possessed a strong multisen-sory atmosphere before any intervention took place. Humid-ity, light, reverberation, material traces, odours, and deterio-ration functioned as active conditions shaping the experience. In both cases, the interventions were successful when they worked with these existing conditions rather than attempting to neutralise or conceal them. At Alcova, the installations am-plified the sensory atmosphere of the greenhouse and factory through mist, scent, and tactile interaction. In São Paulo, the exhibition relied more directly on the building itself, using existing traces and sequences of movement as the basis of the experience. The comparison also reveals two different modes of multisensory comfort. 

				In Alcova, comfort emerged through immersion and sensory intensity organised in a coherent way. In O Tempo das Coisas, comfort depended more strongly on narrative continuity and temporal progression. Nevertheless, in both cases, comfort was associated with coherence rather than with sensory re-duction. Finally, the comparison highlights different forms of critical tension. In Alcova, the principal challenge concerned sensory accessibility, since humidity, scent, and reduced visibility may become overwhelming for some users. In São Paulo, the central tension concerned the relationship between 
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				public cultural access and later real-estate valorisation. To-gether, the two cases demonstrate that multisensory regener-ation is not only an aesthetic question, but also an ethical and political one.

				5. Discussion

				5.1. Convergences Between Literature, Interviews, and Case Studies

				The triangulation of literature review, interviews, and case studies confirms that multisensory comfort in abandoned in-teriors cannot be understood as a matter of sensory reduction or technical control alone. Instead, comfort emerges through the relationship between existing spatial conditions, designed interventions, bodily movement, and the temporal organisation of experience. The three sources of evidence converge in show-ing that abandoned interiors are not neutral containers later activated by design. They are already materially active, atmo-spherically charged, and perceptually complex environments. A first major point of convergence concerns the multisensory nature of spatial experience. The literature review challenged the visual bias that has historically shaped architectural think-ing, arguing that interiors are experienced through the interac-tion of sight, touch, smell, sound, temperature, and movement (Coburn et al., 2017; Spence, 2020). The interviews reinforced this understanding, since all three participants rejected the idea of multisensory design as the addition of isolated sensory effects. Instead, they described it as a relational process involv-ing atmosphere, materiality, sequence, and bodily perception. The two cases confirmed this empirically. In both Alcova 2025 
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				and O Tempo das Coisas, humidity, reverberation, filtered light, smell, tactile surfaces, and spatial pacing shaped the experi-ence as strongly as visual form.

				A second point of convergence lies in the role of crossmodal coherence. Recent literature suggests that comfort is more likely to emerge when sensory cues reinforce one another rather than compete for attention, because perceptual fluen-cy depends on coherent relations across modalities (Spence, 2011; Velasco & Spence, 2022). This proposition was clearly supported by the interviews. E1 explicitly described comfort as the result of sensory coherence rather than sensory neu-trality, while E2 connected crossmodal consistency to both legibility and inclusion.

				The case studies gave concrete form to this idea. In the Pasino Glasshouses, mist, diffused light, humidity, vegetation, and scent produced an immersive atmosphere that remained legi-ble because the sensory cues belonged to the same perceptual field. In the former SNIA factory, tactile engagement through the material library aligned vision and touch, reducing am-biguity through haptic confirmation. In São Paulo, comfort emerged from the coherence between visible wear, residual domestic traces, filtered light, and the curatorial sequencing of the apartments.

				At the same time, the empirical material complicates the lit-erature by showing that crossmodal coherence in abandoned interiors is not designed from scratch. In more controlled environments, such as retail or hospitality spaces, multisen-sory alignment is often the result of a high degree of curato-rial control. By contrast, in abandoned interiors coherence 
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				is negotiated with pre-existing matter. Designers begin from humidity, deterioration, acoustic irregularity, broken glazing, worn floors, and residual traces. This is where new materi-alist thought becomes particularly relevant. Bennett (2010) argues that matter should not be treated as passive, but as capable of affecting action and perception. 

				The case studies strongly support this proposition. Rust al-tered colour and tactility, broken glass changed the diffusion of light, humidity transformed thermal and olfactory percep-tion, and ageing surfaces shaped movement and caution. The interviews similarly reinforced this point, especially when E3 described the interpretation of existing traces as already being a design act.

				Embodiment and temporality constitute a third area of con-vergence. The literature review suggested that atmosphere is not a fixed visual property, but an embodied condition emerging between bodies and environments (Böhme, 1993; Griffero, 2014). The interviews developed this idea further through the notion of a “sensory score”, describing multisen-sory experience as a sequence of activation, transition, pause, and relief. The case studies confirmed the importance of this temporal dimension. In Alcova, visitors gradually acclima-tised to moisture, scent, and reduced visibility. In Ex SNIA, touch unfolded through repeated cycles of approach, manip-ulation, comparison, and pause. In São Paulo, the experience depended on room-to-room progression, threshold crossing, and vertical circulation through the building. These findings suggest that comfort in abandoned interiors is not only a product of spatial composition, but also of pacing.
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				Across the discussion, five analytical layers recur as the prin-cipal dimensions through which multisensory comfort as regeneration can be interpreted: host spatial conditions, multi-sensory interventions, crossmodal and temporal mechanisms, experiential outcomes, and critical modulators. The compari-son between the two case studies can therefore be synthesised through the Comparative Analytical Matrix: Multisensory Comfort as Regeneration (Table 1). The matrix organises the principal points of convergence and divergence across these five layers. It demonstrates that both cases rely on pre-existing sensory conditions and material traces, while differing in the way comfort, fascination, and regeneration are produced.

				
					Analytical Layer

				

				
					Alcova 2025 Pasino Glasshouses, Ex SNIA

				

				
					O Tempo das Coisas Edifício Virgínia

				

				
					Host Conditions

				

				
					Greenhouse humidity, broken glazing, sponta-neous vegetation, rusted structures, industrial roughness, reverberant acoustics, and strong atmospheric contrast between the Pasino Glass-houses and Ex SNIA.

				

				
					Modernist residential shell with worn floors, peeling paint, filtered light, residual domestic traces, silence, and visible signs of abandonment and age.

				

				
					MultisensoryInterventions

				

				
					Mist, scent, diffused light, translucent biodegrad-able forms in Ghost Orchid, olfactory interaction in Olfactory Reflections, and tactile engagement through the material library.

				

				
					Minimal curatorial intervention relying on the existing building atmosphere, combined with suspended objects, colour, reflective surfaces, and spatial sequencing across the apartments.

				

				
					Crossmodal and Temporal Mech-anisms

				

				
					Sensory acclimatisation through gradual expo-sure to humidity, smell, and low visibility; strong alignment between visual, tactile, and olfactory cues; iterative cycles of touching, comparing, and pausing in Ex SNIA.

				

				
					Sequential room-to-room progression; thresh-olds, corridors, and vertical circulation structure the experience; coherence emerges through the temporal reading of traces, light, and domestic remains.

				

				
					Experiential Outcomes

				

				
					Immersion, fascination, tactile legibility, memo-rability, and comfort produced through sensory intensity organised coherently.

				

				
					Narrative coherence, temporal depth, reflective engagement, fascination with traces of time, and comfort produced through gradual interpretation rather than sensory saturation.

				

				
					Critical Modulators

				

				
					Potential sensory overload due to humidity, scent, reverberation, and reduced visibility; accessibility concerns for visitors with respiratory sensitivities or sensory processing differences.

				

				
					Tension between cultural democratisation and later real-estate valorisation; possible exclusion through future redevelopment despite the temporary opening of the building to the public.

				

			

		

		
			
				Table 1. Comparative Analytical Matrix: Multisensory Comfort as Regeneration.
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				5.2. Multisensory Comfort as Regeneration

				Taken together, the comparison between literature, inter-views, and case studies allows the synthesis initially proposed in the literature review to be reconsidered empirically. Four main conclusions emerge. First, spatial experience in aban-doned interiors is fundamentally multisensory and cross-modal rather than predominantly visual. Second, comfort emerges through coherence and temporal organisation rather than through sensory minimisation. Third, adaptive reuse increasingly values the preservation of traces and atmos-pheres, although this may also aestheticise decay. Fourth, the agency of matter actively shapes perception before any design intervention takes place. The findings also help explain why fascination plays such a complex role in reused abandoned interiors. The literature already suggested that abandoned environments evoke both attraction and unease (Jorgensen & Tylecote, 2007). The interviews reinforced this ambivalence by warning that patina, imperfection, and atmospheric inten-sity can be meaningful, but may also become spectacle. The two case studies illustrate both possibilities. In Alcova, fasci-nation emerged through the coexistence of deterioration and immersive intervention. In São Paulo, fascination was pro-duced less through spectacle than through the gradual revela-tion of domestic traces, silence, and temporal depth.

				These differences indicate that fascination supports regen-erative perception only when it is integrated into a coherent multisensory sequence. When sensory intensity becomes ex-cessive or disconnected from bodily orientation, fascination may generate overload rather than comfort. Likewise, when 
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				deterioration is presented merely as an aesthetic image, regen-eration risks becoming a superficial visual language rather than a meaningful environmental and social process. This is where one of the main divergences between literature and empirical evidence becomes visible. Much recent literature on adaptive reuse emphasises sustainability, regeneration, and the preserva-tion of existing structures (Plevoets & Van Cleempoel, 2023). 

				While these perspectives are valuable, the interviews and case studies indicate that the language of regeneration can obscure tensions. E3 explicitly warned that regenerative aesthetics should not be mistaken for actual environmental responsi-bility. In both Alcova and São Paulo, visible signs of age and reuse contributed strongly to the perception of authenticity and sustainability. Yet these sensory signals do not by them-selves confirm environmental performance, social benefit, or long-term inclusiveness. Accessibility constitutes another critical tension. The interviews stressed that multisensory environments are not experienced equally by all users. E2 em-phasised that current design education remains strongly visual and often ignores sensory diversity. The Pasino Glasshouses revealed this clearly: the combination of humidity, scent, and low visibility produced a compelling atmosphere, but may also challenge visitors with respiratory sensitivities, anxiety, or sensory processing differences. São Paulo presented a differ-ent situation, since navigation through a deteriorated multi-room building required bodily orientation and tolerance for ambiguity. Inclusive multisensory design therefore depends not only on physical accessibility, but also on sensory legibili-ty, optionality, and moments of relief.
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				A final tension concerns the politics of access. The São Paulo case demonstrated that cultural activation can simultane-ously democratise access and contribute to revalorisation. The exhibition temporarily opened a previously inaccessible building to the public, producing a sense of collective encoun-ter and urban rediscovery. However, the same building later became associated with higher-value redevelopment. Regen-erative multisensory interventions may therefore support both inclusion and exclusion, depending on how access is struc-tured over time. From this triangulation emerges a more pre-cise understanding of multisensory comfort as regeneration. Comfort is not the opposite of fascination, nor is regeneration the opposite of deterioration. Rather, comfort in regenerated abandoned interiors emerges when fascination is organised through coherent multisensory relations, when material traces are framed without being neutralised, and when the tempo-ral sequence of the experience allows bodies to orient them-selves without overload. This interpretation is synthesised in the layered framework proposed in Figure 3. The framework connects host spatial conditions, multisensory interventions, crossmodal and temporal mechanisms, experiential out-comes, and critical modulators. More than a design sequence, the framework should be understood as a dynamic system in which perception, material agency, and ethical concerns remain continuously entangled.

				6. Conclusion

				This article investigated how multisensory and crossmodal strategies contribute to comfort and regenerative perception in abandoned interiors temporarily activated through cultur-
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				al programmes and installations. By triangulating literature review, semi-structured interviews, and two case studies, the study demonstrated that comfort in these environments does not emerge from the elimination of sensory irregularity or from the technical neutralisation of space. Instead, comfort is produced through the coherent and temporally organised interaction between existing material conditions, multisen-sory interventions, and bodily movement. In this sense, the findings support the initial hypothesis of the research. The study proposed that comfort in abandoned interiors would emerge not despite deterioration, sensory intensity, and mate-rial irregularity, but through them, when these conditions are integrated into a legible and coherent crossmodal experience. The evidence gathered in both case studies confirmed this proposition. Humidity, patina, residual traces, reverberation, smell, filtered light, and tactile qualities contributed positive-ly to comfort when they were framed within a coherent senso-ry sequence and when visitors were given time to acclimatise and orient themselves.

				The three research questions were answered through this trian-gulation. Regarding RQ1, the study showed that multisensory and crossmodal strategies contribute to comfort when sensory cues reinforce one another and unfold progressively through time. Comfort was strongest when humidity, smell, light, acoustics, texture, and movement formed a coherent “sensory score”, allowing visitors to orient themselves gradually within the environment. Regarding RQ2, the findings demonstrated that fascination and regenerative perception are closely relat-ed but not identical. Fascination with abandoned interiors can 
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				support regeneration when it is integrated into a coherent mul-tisensory narrative that gives meaning to deterioration, traces, and incompleteness. However, fascination may also hinder comfort when it becomes spectacle, sensory overload, or a superficial aestheticisation of decay. Regarding RQ3, the study identified three principal tensions. First, immersive multisen-sory environments may create accessibility barriers for visitors with different sensory sensitivities. Second, the perception of sustainability generated by patina, reuse, and visible age-ing does not necessarily correspond to actual environmental performance. Third, cultural activation may simultaneously democratise access and contribute to later socio-economic ex-clusion through processes of urban revalorisation.

				The article contributes theoretically by reframing comfort as a multisensory, crossmodal, temporal, and relational phenome-non in adaptive reuse. Rather than treating comfort as the ab-sence of stimulation, the study proposes that comfort depends on the coherence of sensory relations and on the temporal pacing of experience. The article also contributes to recent dis-cussions on adaptive reuse by integrating atmosphere, embod-iment, and new materialist perspectives, showing that existing materials actively participate in shaping regenerative percep-tion. Methodologically, the study contributes by combining literature review, interviews, and sensory observation through a comparative framework. Table 1 synthesises this contribu-tion through the Comparative Analytical Matrix: Multisensory Comfort as Regeneration, while Figure 3, presented at the end of this section, translates the findings into a layered framework linking host spatial conditions, multisensory interventions, 
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				crossmodal and temporal mechanisms, experiential outcomes, and critical modulators. Together, the table and the framework provide a practical tool for analysing and designing multisen-sory interventions in abandoned interiors.

				Despite these contributions, the study has important lim-itations. The research adopted an exploratory qualitative approach based on two case studies and three expert inter-views selected for their recognised expertise in sensory de-sign, crossmodality, accessibility, and materiality. Rather than seeking statistical generalisation, the study aimed to generate theoretically relevant insights and hypotheses re-garding multisensory comfort and regeneration in adaptive reuse contexts. In addition, the analysis focused primarily on temporary cultural activations in Europe and Latin America and did not include direct visitor interviews or physiological measurements. The findings therefore reflect interpretative and observational evidence rather than measurable sensory responses. Future research could expand the number and diversity of cases, including other building typologies, geo-graphic contexts, and longer-term adaptive reuse projects. Further studies could also incorporate visitor interviews, ethnographic observation, or biometric methods to examine how multisensory comfort is experienced by different groups of users. Particular attention should be given to accessibility, since sensory experiences are not perceived equally by all bodies. Finally, future research could investigate how mul-tisensory regeneration evolves over time, especially after temporary cultural activation gives way to permanent rede-velopment. Rather than understanding abandoned interiors as 
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				empty containers waiting to be redesigned, this article argues that they should be understood as already active, multisenso-ry, and materially expressive environments. The challenge for design is therefore not to erase their complexity, but to work with it critically, inclusively, and reflectively.
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				Figure 3. Multisensory Comfort as Regeneration: layered framework connecting host spatial conditions, multisensory interventions, crossmodal and temporal mechanisms, experiential outcomes, and critical modulators.
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				Appendix A. Semi-Structured Interview Guide

				The interviews aimed to explore expert perspectives on multi-sensory design, adaptive reuse, crossmodal experience, ac-cessibility, and regenerative approaches in abandoned interi-ors. The following questions guided the interviews:

				How do you define multisensory comfort in architectural and interior environments?

				In your view, how do different sensory modalities (vision, sound, smell, touch, temperature) interact to shape spatial experience?

				What role do crossmodal correspondences play in creating coherent and meaningful environments?

				How can multisensory strategies contribute to the adaptive reuse of abandoned interiors?

				Which sensory qualities of abandoned spaces (e.g., patina, odours, acoustic conditions, material deterioration) should be preserved, transformed, or mitigated?

				To what extent can deterioration and imperfection contribute to fascination, authenticity, and regenerative perception?

				What risks do you associate with the aestheticisation or romanticisation of abandonment?

				How can multisensory environments be designed to pro-mote accessibility and inclusion for people with different sensory sensitivities?

				In your opinion, how should designers balance sensory stimulation and moments of relief to support comfort?

				What recommendations would you give to architects and designers working with multisensory approaches in adap-tive reuse projects?
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				Abstract

				Disaster-affected environments are often framed as remnants to be secured, remem-bered, or replaced, overlooking their potential as multisensory spaces where perception, memory, and embodied experience intersect. This paper reinterprets post-earthquake abandoned architectures as multisensory living labs, where interior and spatial design support both experimental practices and organism-centered well-being. Drawing on cross-modal correspondences, environmental psychology, and neuroscience-informed design, the study examines how the coherence of light, sound, materials, smell, and mi-croclimate influences orientation, perceived safety, and stress regulation.

				The research is based on two case studies from the Horizon 2020 Search & Rescue project: Poggioreale (Italy) and a semi-collapsed building in Madrid (Spain). Through com-parative sensory mapping and a user-centered approach, the paper identifies comfort patterns that support spatial legibility, embodied interaction, and cognitive clarity. 

				The study argues that disaster-affected spaces can be reinterpreted as experimental commons, where regeneration occurs through the activation of multisensory qualities, positioning design as a driver for resilience and adaptive reuse.
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				1. Post-Disaster Abandoned Spaces as a Design Resource

				In contemporary landscapes, abandoned spaces constitute a widespread and often problematic condition. Former industri-al buildings, closed shopping centers, amusement parks, and other public or private spaces have progressively lost their function and symbolic meaning (Pannofino, 2020). Deprived of activities, rituals, and social relations, they often become residual parts of urban experience.

				A particularly complex category is represented by spaces abandoned following disasters such as earthquakes, floods, or explosions. In these cases, abandonment is not only the result of the catastrophic event but also of socio-economic fragility, territorial vulnerability, and reconstruction processes, often limited to safety measures. This approach tends to reduce inter-ventions to technical operations, while overlooking the percep-tual, symbolic, and relational value of these environments.

				Recent studies in environmental psychology and neuroscience applied to design show that spatial experience emerges from multiple sensory stimuli and from the embodied interaction between body and environment (Haverkamp, 2025; Mallgrave, 2015; Pallasmaa & Robinson, 2021). Post-disaster spaces can be understood as complex multisensory environments, where light, sound, materiality, and atmosphere contribute to mean-ingful experiences.

				This paper reinterprets these spaces as multisensory living labs: real contexts in which perceptual experience can be ob-served and designed. Unlike controlled laboratories, they offer 
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				dynamic and unpredictable conditions for studying human behavior in situations of uncertainty. The European Union itself promotes the adoption of Living Labs as user-centered environments for co-creation, experimentation, and validation of innovative solutions (Desole, 2026; Schuurman et al., 2011).

				Post-disaster environments are not merely unused spaces, but places marked by trauma, memory, and resilience. As pal-impsests of memory, they retain material traces of past events and contribute to place identity (Ellard, 2015). Instead of treating them as voids to be filled, this paper considers them design resources able to generate new forms of experience through adaptive reuse. 

				2. Interior and Spatial Design as a Practice of Reactivation

				In post-disaster reuse, interior design, spatial design, and wayfinding systems can mediate the relationship between body, environment, and perception, without invasive structur-al intervention. Rather than demolition or reconstruction, this perspective favors light, reversible, and low-impact actions capable of transforming the perceptual quality of space while preserving its identity.

				This approach also responds to environmental and economic concerns: disposal, demolition, and rebuilding involve high energy, material, and financial costs. Adaptive reuse extends the life cycle of existing spaces and turns them into flexible en-vironments. Design can act on the sensory dimension through temporary lighting, chromatic differentiation, textile and sound-absorbing elements, and reversible pathways or plat-
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				forms. These interventions enhance orientation, reduce per-ceptual ambiguity, support embodied anchoring, and improve accessibility without compromising the existing fabric.

				Design therefore operates not on the load-bearing structure, but on the sensory experience of the place. It transforms the ruin into a temporary, legible, and inhabitable interior, reac-tivating its experiential potential and allowing new uses, from cultural production to technological experimentation.

				3. Case Studies

				The research adopts a qualitative, research-through-design approach combining literature review, comparative case study analysis, and sensory mapping. The analysis focuses on the embodied experience of first responders and users interact-ing with unstable environments, exploring how multisensory conditions influence orientation, perception, and action in post-disaster contexts.

				The two case studies were developed within the Horizon 2020 Search & Rescue project, where abandoned environments were used as testing grounds for technologies and operational pro-cedures. Although different in historical, spatial, and symbol-ic terms, Poggioreale and the Madrid site share strong per-ceptual intensity generated by instability, fragmentation, and material degradation. This makes these places relevant for a reflection on multisensory reuse and adaptive regeneration.

				Within the Search & Rescue pilot activities, these environments provided realistic conditions in which perceptual, operation-al, and spatial dynamics interacted. Light variation, acoustic reverberation, deteriorated materials, dust, and spatial discon-
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				tinuities affected spatial understanding, decision-making, and the embodied experience of first responders. 

				The reuse of abandoned architecture can thus enhance mul-tisensory qualities, turning ruins into spatial configurations that support engagement, orientation, and new forms of in-teraction. It also reinforces memory and identity through the material and symbolic traces they embody.

				3.1. Poggioreale: Memory, Identity, and Social Regeneration

				Poggioreale is a small town located in the Belice Valley, in western Sicily (Italy), abandoned after the 1968 earthquake. Today, the site is partially accessible through controlled visits aimed at preserving the structures and limiting access to dangerous areas. Despite decades of abandonment, its urban fabric remains recognizable: streets, public buildings, church-es, and fragments of domestic architecture still reveal the original configuration of the village. 

				The site is characterized by collapsed roofs, deteriorated surfaces, debris, exposed walls, and environmental exposure. Natural light enters roofless buildings, creating shifting con-trasts and shadows; sounds reverberate in empty spaces; dust, wind, and material decay contribute to a dense multisensory atmosphere. These conditions create an immersive perceptual environment, in which the relationship between body, matter, and space becomes particularly intense. 

				Within the Horizon 2020 Search & Rescue project, Poggiore-ale was used as a full-scale simulation environment for rescue operations conducted in April 2022 (Fig.1). 
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				Figure 1. Laura Giraldi and Francesca Morelli, “Use Case 1: Victims trapped under rubble” in Poggio-reale (Sicily, Italy), pilot activity on search and rescue operations, 2022.
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				Several areas of the historic center, including the former nurs-ing home, church, and hospital (Chalaris et al., 2021a), were used as operational scenarios because their structures remain legible enough to support realistic emergency simulations.

				The use of the site remains compatible with its historical and symbolic identity. The ruins do not merely function as op-erational settings, but as environments capable of activating emotional, sensory, and cognitive responses. The interaction between responders, abandoned architecture, and unstable spatial conditions generated a specific embodied experience strongly influenced by the multisensory qualities of the place. Deteriorated surfaces, amplified sounds, dust, natural light, and atmospheric conditions shape a complex perceptual en-vironment, fostering spatial awareness and direct interaction between body and matter.

				Beyond emergency simulations, Poggioreale offers opportu-nities for cultural and social regeneration. Its emotional and narrative dimension makes it suitable for artistic events, cul-tural initiatives, and audiovisual productions, where sensory authenticity becomes central. The site can therefore be under-stood not only as a memory landscape, but also as a potential cultural infrastructure able to reconnect the community with its territorial identity. 

				Through performances, exhibitions, workshops, and collec-tive initiatives, the abandoned village could evolve into a dis-tributed cultural hub, reinforcing social cohesion and counter-acting depopulation processes.
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				In this sense, the project does not generate value ex novo, but reveals, preserves, and amplifies a value already embedded in the place.

				3.2. Madrid: Operational Infrastructure and Experimental Flexibility

				The second case study concerns a group of abandoned build-ings in a rural area on the outskirts of Madrid (Spain) (Fig.2). The site is isolated, marginal, with limited accessibility and a lack of significant urban relationships. Unlike Poggioreale, it does not possess consolidated historical or symbolic value. The structures are abandoned, with partially collapsed walls, deteriorated elements, and large interiors without mainte-nance.

				These conditions make the site suitable for simulating emer-gency scenarios, as it resembles post-earthquake destruction settings. Within the Horizon 2020 Search & Rescue project, the site was selected as a testing ground for complex rescue operations involving unstable conditions, including the re-lease of flammable gas and the introduction of smoke and odor-based stimuli (Chalaris et al., 2021b). 

				During the pilot activities, artificial stimuli intensified the multisensory conditions of the site and reproduced realis-tic emergency situations. Smoke, odors, damaged surfaces, structural discontinuities, and unstable environmental con-ditions generated a high-intensity perceptual environment, enabling the testing of technologies, operational procedures, and responder behavior.
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				As in Poggioreale, the deteriorated spatial configuration influ-ences environmental perception. Damaged surfaces, structural openings, and missing wall sections create a dynamic rela-tionship between interior and exterior spaces, affecting ori-entation, spatial understanding, and decision-making. Unlike Poggioreale, however, the value of the Madrid site does not derive from collective memory or symbolic heritage, but from its ability to function as an operational, experimental, and productive infrastructure. Its flexibility allows continuous re-configuration, transforming a marginal abandoned space into a platform for research, innovation, audiovisual production, crash testing, and multisensory experimentation.
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				Figure 2. Search & Rescue Project team, “Pilot – Use Case 7: Chemical Substances Spill” in Madrid, pilot activity on emergency response to a chemical spill, 2022.
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				4. Comfort Patterns: Toward a Dynamic Definition 

				of Comfort

				The comparative analysis identifies five recurring principles, here defined as comfort patterns, which describe how space can support orientation, perception, and action in post-disas-ter environments characterized by instability, fragmentation, and high sensory intensity. These patterns are not prescrip-tive solutions, but adaptive design strategies responding to the specific conditions of each context.

				Comfort is not understood as a static condition of well-being, but as a dynamic process of perceptual and cognitive regula-tion through which individuals orient themselves, understand, and act under unstable conditions. In post-disaster environ-ments, comfort patterns do not correspond to conventional stability or protection, but to the capacity of space to support cognitive clarity, orientation, and embodied interaction. This interpretation aligns with restorative design, which highlights the role of the environment in psychophysical recovery (Paz-zaglia & Tizi, 2022). 

				The two case studies show how interior and spatial design can transform instability from a critical factor into a design re-source.

				Sensory Coherence

				Coherence among sensory stimuli enables more effective perceptual integration, faster cognitive responses and greater interpretive clarity (Mallgrave, 2015). In post-disaster con-texts, where sensory overload and environmental ambiguity are common, the alignment of visual, acoustic, tactile, and environmental stimuli becomes essential for reducing cogni-
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				tive stress and facilitating orientation. When stimuli are con-gruent, the cognitive system can process information more efficiently, reducing cognitive load and enhancing clarity. Conversely, sensory incoherence in degraded or unstable en-vironments increases disorientation and fatigue. Design can therefore orchestrate stimuli, even with minimal devices, to re-establish a coherent relationship between perception and space. 

				Design implication: The alignment of lighting, materials, and acoustic cues can be used to reduce perceptual ambiguity and enhance cognitive clarity in unstable environments. The alignment of lighting, materials, textures, and sound cues can reduce perceptual ambiguity and improve cognitive clarity in unstable environments.

				Spatial Legibility

				Spatial legibility is the ability of an environment to com-municate its organization and make paths, hierarchies, and relationships understandable. In post-disaster scenarios, frag-mentation and collapse compromise the readability of space. Recognizable elements, such as residual structures, land-marks, material transitions, or lighting variations, can sup-port mental maps and improve perceived safety (Lynch, 1990). Interior design can reinforce these elements without invasive interventions.

				Design implication: Designers can reinforce spatial legibility through wayfinding systems, light gradients, and material differentiation to support orientation, spatial comprehension and perceived safety without altering the identity of the site.
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				Embodied Anchoring

				Spatial experience is deeply embodied. Embodied anchor-ing refers to the relationship between body and environment through touch, movement, balance and proprioception. In unstable environments, irregular surfaces, changes in eleva-tion, and material discontinuities activate a continuous bodily awareness. Temporary pathways, platforms, supports, and tactile references can strengthen the body-space relationship and improve safety. 

				Design implication: Tactile surfaces, reversible platforms, temporary support and physical reference elements can strengthen the body–space interaction, improving stability, awareness, and protection. 

				Refuge Zones

				In high-intensity sensory environments, micro-refuge zones be-come essential for cognitive and emotional regulation. These are areas where stimulation is reduced or controlled, allowing pause, recovery, and perceptual reorganization. They may emerge through shadows, protected interiors, or quiet areas, or be designed through lightweight interventions such as textiles, screens, acoustic buffers, or controlled lighting.

				Design implication: The design of micro-refuge spaces us-ing soft materials, filtered light, and acoustic buffering can support emotional regulation and cognitive recovery without modifying the existing structure. Lightweight and reversible interventions can create micro-refuge spaces that support emotional regulation and temporary recovery without modi-fying the existing structure.
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				Biophilic Devices

				Natural elements contribute to physiological and psychologi-cal comfort. Light, airflow, vegetation, water, and natural ma-terials can reduce stress and improve the environmental qual-ity of the experience. In post-disaster environments, biophilic elements may already be present or can be integrated through minimal and reversible strategies. 

				Design implication: Integrating natural elements such as natu-ral light, ventilation, vegetation, and water can support phys-iological well-being, reduce stress and improve the sensory quality in high-intensity environments.

				Taken together, these patterns show that comfort does not eliminate complexity or instability, but makes such condi-tions legible, orienting, and cognitively sustainable.

				Rather than neutralizing instability, design can transform it into a meaningful and inhabitable experiential condition. 

				5. Interior and Spatial Design: Models of Reuse and 

				Multisensory Infrastructures

				The analysis of comfort patterns redefines the role of design in the reuse of post-disaster spaces, shifting the focus from material transformation to perceptual activation. Interior and spatial design operate as mediating practices between body and environment, intervening through light, reversible, and low-impact devices. Light, textiles, platforms, and temporary systems can re-establish coherence among sensory stimuli, enhance spatial legibility, provide embodied anchoring, and introduce comfort without altering the existing structure.
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				The comparison between Poggioreale and Madrid outlines two complementary models of reuse. In Poggioreale, comfort patterns emerge largely from the historical structure and ma-terial stratification of the site. Sensory coherence is generated through the interaction of light, material, and sound; spatial legibility derives from the persistence of the original urban fabric; refuge zones and biophilic elements are already em-bedded in the environment. Here design works through reve-lation and amplification, enhancing what is already present.

				In Madrid, by contrast, comfort patterns must be construct-ed through design and simulation. Sensory coherence is achieved through the orchestration of stimuli; spatial legibili-ty is supported by artificial devices; refuge zones compensate for perceptual intensity; and the biophilic dimension remains an unexplored opportunity. Here, the value of the space is not intrinsic, but emerges through use and design activation.

				These two models, memory-based and performance-based, are complementary. They show that the value of abandoned spaces is constructed through modes of activation, perceptu-al conditions, and degrees of transformability. Post-disaster spaces can therefore become multisensory infrastructures for research, training, cultural events, and audiovisual pro-duction. In a context increasingly dominated by digital sim-ulation, their sensory authenticity remains a distinctive and non-replicable value. Reuse becomes a process of perceptual regeneration, in which design does not replace the existing, but reactivates it through experience.
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				6. Conclusions: From Ruins as Voids to Ruins as Perceptual Infrastructures

				This paper has reinterpreted post-disaster abandoned spaces not as voids to be filled, but as active multisensory environ-ments capable of generating experience, knowledge, and new uses. 

				Through the analysis of the Poggioreale and Madrid, it has shown that reuse does not necessarily rely on material trans-formation but can occur through the activation of perceptual qualities already embedded in space. Similar dynamics can be observed in other post-disaster regeneration contexts, where abandoned environments have been progressively reac-tivated through cultural, social, or experimental practices.

				The main contribution lies in the introduction of comfort patterns as interpretative and design tools. In unstable and high-intensity sensory environments, comfort does not co-incide with control, but with the capacity of space to support orientation, cognitive clarity, and embodied interaction.

				The case studies highlight two complementary modes of reuse: one grounded in memory, identity, and emotional en-gagement, and one based on performance, adaptability, and experimentation. 

				Within this process, interior design acts as a perceptual me-diation. Through reversible devices, such as lighting, tex-tiles, and pathways, it can transform the experience of space without altering its structure. This approach also represents a sustainable strategy, avoiding invasive interventions while 
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				enhancing the existing fabric. Post-disaster spaces can thus become permanent multisensory infrastructures for techno-logical experimentation, cultural production, and audiovisual practices, contributing to their reintegration into the contem-porary landscape.

				In contexts increasingly shaped by digital and simulated en-vironments, these spaces offer a sensory authenticity: a di-mension that cannot be fully reproduced artificially and that significantly enhances perceptual experience and emotional engagement (Ellard, 2015). The reuse of abandoned spaces, understood as a cultural and design-driven process, redefines the relationship between body, space, and environment. The ruin ceases to represent loss and becomes a perceptual infra-structure capable of generating experience, knowledge, and regeneration, reaffirming the role of embodied experience in contemporary design (Mallgrave, 2015; Pallasmaa & Robin-son, 2021).
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				Abstract

				This paper presents The Revealed Beauty, an immersive installation developed from two years of archival research in the former psychiatric hospitals of Racconigi and Collegno (Italy). The project emerged from the convergence of two interests united by the idea of making the invisible visible: attention to the hidden suffering of institutionalized patients and macro photography, capable of revealing details beyond ordinary perception. By inter-twining these perspectives, the installation transforms historical trauma into an experi-ence that juxtaposes horror and beauty, restoring visibility to lives that remained unheard.

				The work consists of more than one thousand macro photographs of flowers and over five hundred handwritten letters written either by patients or by their relatives to hospital doctors, many of which were never sent. Each flower is symbolically associated with a for-mer patient, creating a suspended landscape in which fragile memories become visible through transparent layers of tulle. The encounter with these archival materials generates a deeply sensory and emotional experience, encouraging visitors to engage with forgot-ten individual stories.

				The paper argues that profoundly painful human experiences can be represented within a regenerative aesthetic framework without diminishing their historical and emotion-al weight. This reflection is grounded in the contributions of Ernest Hartmann (2008), Gregory Bateson (1972), and Massimo Schinco (2022, 2026) on creativity, translation, and bridging processes, as well as Arno Gruen’s (2007) work on the relationship between emotional authenticity and expressive language. By combining visual documentation, narrative, and theoretical reflection, the paper enables readers who have not visited the installation to engage with its experiential and emotional dimensions.
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				1. Introduction: Cultural Acts and Acts of Care

				Primo Levi called it “the burn of memory” (Levi, 1986): mem-ories that still burn, hurt, but must always be preserved, de-spite the pain they cause – or perhaps precisely because of it. Because it is precisely there, in pain, that memory corrodes and works; it manages to get to the heart of things, to change their substance.

				Italian psychiatry, before the laborious and certainly still incomplete reform processes initiated by the so-called “Ba-saglia Law” (L.N. 180 13/05/1978), tells one of these stories; stories that “burn”, but whose memory must be kept alive, so that they are never repeated.

				Basaglia and all those who over time have somehow identi-fied with this process have done much more than close asy-lums: they have contributed to deconstructing the concepts on which ordinary psychiatric practices are based, attempting to reconstruct them on other foundations. The starting point is that care can no longer be based on segregation and custody, with the resulting abuse and violence. The process involves overcoming the limitations of an exclusively biological ap-proach, complemented by re-education and social contain-ment. The desired outcome is the recovery of the humanistic, full meaning of care in all its aspects; this implies listening to other persons in their entirety to address their fragility. 

				When illness is scientifically described and analyzed, it is inevitably categorized in general and abstract terms; the events that characterize it are narrated “in the third person”. However, every encounter is unique: unique because it is situated in time, space, relational circumstances, experiences, and dreams of 
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				the people involved (Schinco, 2011). It is therefore essential to configure a treatment event as an encounter. In the encounter, suffering persons can finally recognize in themselves the man-ifestation of a unique individual, with a personal history and a social context that must be understood and respected. Only by respecting the dignity of the suffering person and recognizing, at least to the extent possible, their right to work, study, and affection – that is, to inclusion in the shared life of the com-munity – can there be treatment; treatment necessarily occurs through a personal relationship between the caregiver and the patient. The asylum system, whatever its initial intentions, has ended up being imbued with oppression. To truly overcome it, we cultivate the idea of a world inhabited by everyone, with-out cages that artificially separate an “outside” for those who submit to a presumed “normality” from an “inside” for those who do not fit within the canons of “normality”. In such a worldview, care, even when it is intended for a single individual with their unique history and unpredictable future, is always care for everyone; if the community does not care for itself, not even the individual can be fully cured (Schinco, 2023).

				This implies, as the World Health Organization itself has long recognized and promoted (W.H.O., 2021), that the idea and practices of care should not be considered the exclusive prerogative of a specific category of people, namely “health and social professionals”. The specialized work of the latter can become much more meaningful, effective, and efficient to the extent that it arises from a social community oriented, in its daily way of life, toward “taking care” (Anzani & Scullica, 2023). Even merely mentioning the difficulties and opportu-
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				nities in progressively implementing care practices and insti-tutions on these foundations would go beyond the scope and dimensions of this paper. It is, however, important to empha-size how, from this perspective, a cultural event can be con-sidered in all respects an “act of care”; in this act the relation-ship between community and individuals generates, indeed re-generates, meaning for both. For this to happen, good and edifying intentions are not enough: nor is it sufficient to adopt an approach that almost exclusively privileges stimu-lating the necessary reflection at the level of critical think-ing. If we want to speak about the whole person, we must use language that comes from the whole person and speaks to the whole person. To avoid emotionally overwhelming the speak-er, this language cannot be divorced from beauty.

				2. Why Multisensoriality?

				The choice of a multisensory approach is particularly con-sistent with the objectives described above. In a naive and low-key perspective, the experience of a place (e.g., an instal-lation) designed to stimulate in a multisensory way could be misinterpreted as an aesthetically richer experience, more captivating, more impactful for its users, and nothing more. After all, a well-seasoned and flavorful dish is always more appealing than a bland, flavorless one. Sometimes, such no-tions are passed off as educational expedients.

				Things are quite different. 

				Quoting Ellard (Ellard, 2015), Fatone and Anzani highlight how 
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				Elements such as the quality of light, the topology, the spatial organization, the geometry and rhythm of architectural forms, as well as the textures, materials, sounds, and even the smells of spaces, actively engage the human perceptual and cognitive sys-tems. (Anzani & Fatone, 2026)

				As Inghilleri points out, this engagement results in generating experiences.

				[…] it is our subjective experience that unifies sensations. Experi-ence may be defined as the set of information deriving from our internal world (bodily and psychological) and from the external world (physical and social: places, environments, objects, and people around us). It involves cognitive, emotional, and sensory dimensions. This definition of experience is crucial for under-standing the concept of cross-modal congruence: experience may be fragmented, painful, and negative […] or, conversely, positive and integrated, leading to wellbeing. It is toward this latter form that individuals naturally tend […]. (Inghilleri, 2026)

				From both a factual and theoretical point of view, experience and language are intertwined in a circular relationship with generative characteristics. 

				It is the mind’s nature to generate and utilize diverse languages, corresponding to the diverse experiences that characterize each person’s life: languages of the senses, emotions, affections, im-ages, music; choreographic languages, verbal, narrative, poetic, logical-mathematical languages... each of them possesses some unique and irreducible characteristic: for example, what is ex-
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				pressed through affections cannot be fully translated into math-ematical or sensorial terms; what is expressed through music cannot be fully translated into words, and so on, yet none of our mental experiences is completely isolated from another. Indeed, each of them can be considered the final product of a translation, a representation, a “staging” starting from an underlying creative subjectivity.1 (Schinco, 2026b)

				Multisensoriality not only reflects the functioning of the mind, characterized by the generation of experiences char-acterized by complexity through what Bateson called “bridg-ing” activities between different languages (Bateson, 1972). It directly evokes the human mind’s capacity for reinvention (Bergson, 1934). In reinvention, no one simply replicates another’s experience, but brings into play their own specific, unrepeatable, and unpredictable personal qualities (Bergson, 1931; Hartmann, 2011; Schinco, 2026). 

				3. A Multisensory Exhibition as an Act of Healing 

				and Regeneration

				The installation Revealed Beauty, Whispers of Freedom was created by Sara Masoero (curator Luisa Gastaldelli) and exhib-ited for the first time in Racconigi (IT) in 2024, and then, in an expanded form, in Cuneo (IT) in 2025. A new exhibition took place in Collegno (IT) in 2026. The installation was sponsored by the Municipalities of Cuneo and Racconigi as well as the Regione Piemonte and benefited from the collaboration of the Università delle Tre Età of Bagnolo Piemonte (IT) (Fig. 1).

				
					1	Translation from Italian by the author.
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				Figure 1. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. First room: On the Wings of Free-dom. Cuneo (IT), 2025. Photo by Sara Masoero.
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				The aim of the exhibition, through a multisensory journey across multiple spaces, is to “restore life and dignity to for-gotten people and stories”2: psychiatric patients with their experiences of being interned in the asylums of Racconigi and Collegno. The premise is that, through the transformative power of art, visitors can connect with the harsh experience and profound pain of these people, whom the community first rejected and then almost completely forgot. The artistic experience regenerates the lost personal encounter, arousing intense emotions whose quality allows it to stimulate thought without overwhelming it.

				The task of “describe by writing” an installation in which words, through letters and poems, although playing an im-portant role, are in the frame of an overall multisensory experience, presented itself as a significant opportunity for the authors of this essay. The reader will note how different languages are employed throughout the paper: the evocative and poetic one with which the installation is described and narrated, and, on the other hand, the abstract one with which the installation is observed and commented upon within a defined theoretical framework. The underlying assumption is that precisely this difference, and not the simple juxtaposition of the two modes of thought and language, is what can trigger a generative mental experience in the reader (Schinco, 2026). This is what the authors of the paper hope. 

				
					2	Introduction from the news Cuneocultura, https://www.cuneocultura.it/evento/la-bellezza-rive-lata-sussurri-di-liberta/.
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				Figure 2. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. First room: On the Wings of Free-dom. Cuneo (IT), 2025. Photo by Sara Masoero.
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				Figure 3. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. First room: On the Wings of Free-dom. Cuneo (IT), 2025. Photo by Sara Masoero.
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				Furthermore, the mental experience of the narrative through words is compared with that generated by the images chosen by the artist, setting in motion a further bridging activity be-tween levels of thought (Bateson, 1972).

				Reading the article is a completely different experience from visiting the exhibition. By choosing the combination of dif-ferent narrative and commentary modes described above, the authors hope that reading can trigger a mode of mental functioning based on the same types of processes; this way, the experience of an authentic encounter, albeit with different intensity and implications, can at least be evoked.

				3.1. First Room: On the Wings of Freedom

				In this reconstruction of a room in a former psychiatric hos-pital, original objects from the hospital have been made avail-able to the artist: the white iron bed, the wood and cotton screen, the iron bedside table, the restraints, an iron bowl and spoon, and a men’s blue pajama jacket with vertical white stripes. The only element that conveys warmth and evokes the intimate atmosphere of a home is the blanket, composed of nearly two hundred photographs of dandelions, hand-sewn by the artist onto ecru cotton fabric. The dandelion petal, light yet tenacious, detaches from the flower, so fine and impalpa-ble; it is almost impossible to grasp it; it slips through the fin-gers. The thoughts of the inmates are like dandelions: if the body is imprisoned, the mind can still fly far away, finding in dreams, in desire, in poetry a small space to resist (Fig. 2).

				We can imagine the patients, watched all day, wrapping them-selves in a warm blanket of dreams and thoughts that – thanks 
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				to the darkness – no one can see. A blanket that warms and feels like home, and that embraces their desire to escape, to go beyond, to seek another dimension to survive, even if only in dreams or imagination.

				Many of these words, thought in the intimacy of the night, were written and became poems, saved by some nurses who understood the importance of these testimonies. Now these poems hang from hot air balloons. More than three hundred white rice paper hot air balloons, hand-assembled by the artist, are suspended from a wooden structure that surrounds and surmounts the room. Like wings that carry them aloft, far from reality, they are presented, in a sound installation, by young people between eighteen and twenty-six: young peo-ple to whom the baton of memory is passed, so that they can spread what has happened. The poems speak of freedom, of dreams, perhaps written to vent one’s sadness, the frustrated desire for a “normal” life, or perhaps to manage – through words – to feel like women and men again (Fig. 3). 

				Something of them remains: the search through words for a little beauty that can make them fly away, like in a hot air balloon.

				3.2. Second Room: Beauty Revealed

				“The asylum is full of flowers, but you can’t see them”. This installation, however, aims to make them visible, to bring to light what has been prevented from blooming, to reveal what has been kept hidden (Fig. 4).
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				Figure 4. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. Second room: Beauty Revealed. Cuneo (IT), 2025. Photo by Sara Masoero.
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				Figure 5. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. Second room: Beauty Revealed. Cuneo (IT), 2025. Photo by Sara Masoero.
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				A mirror has been placed in the center. Mirrors were forbid-den in the asylum for security reasons. But the lack of an object in which to see oneself weakens one’s awareness of oneself and one’s identity. Without the gaze of others, imped-ed by confinement, and without the ability to look at oneself, one almost disappears, becomes invisible.

				Around the mirror, a period living room recreates the denied intimacy of a home: a sofa, four chairs, a bedside table, and a 1950s lamp introduce the viewer to a welcoming and familiar environment; the environment is deprived of those who have spent years in an asylum.

				Above the living room, strips of white tulle are suspended, holding color photographs. Tulle hangs from a 3-meter-high inverted U-shaped wooden structure. Hundreds of photo-graphs of flowers depict tiny details: a petal, a corolla, a pis-til... a perfect microcosm, yet often overlooked by our hasty and distracted gaze (Fig. 5).

				Each flower is symbolically associated with a patient of the asylum, whose name, diagnosis, age, dates of admission to the hospital, and finally the date of death are recorded.

				They are all people who never left the asylum: lives filled with pain, now lifted on a tulle that carries a river of images. Lives now exposed to the gaze of others on a transparent tulle, which allows both vision and light to pass through. Lives as heavy as boulders, now lifted aloft on an airy, impalpable fabric, light as air. A symbolic compensation for the lightness denied, for the gazes missed, to be received and returned.
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				Despite the restrictive and often humiliating conditions in which they were held, the patients tried hard not to lose their will to live and resist. Their letters to their relatives, hand-copied by the artist on sky-blue paper and placed on the bedside table, are a prime example. They were never sent; no one ever considered their authors’ need to maintain contact with loved ones from their “previous” lives, but these men and women never lost hope, and from their closed rooms they continued to dream of heaven.

				It is the same resilience of a flower, delicate yet strong in its incredible will to live, that even on asphalt manages to find a tiny crack through which to peek out and let its beauty blos-som. And if it is trampled on, slowly, imperceptibly, its corol-la rises toward the sun until it stands upright again.

				The inmates who were allowed to walk in the park were drawn to the flowers and often made them the subject of their poems, identifying with their vital strength and resistance to adverse conditions:

				You, humble and dear daisies,

				[...]

				for long days you have suffered

				frost and freeze over and cold oblivion

				[...]

				so that I, passing by you,

				am amazed to see you beautiful, always in bloom...

				Patients also suffer the chill of confinement in the asylum, yet they resist, feeling like flowers, fragile yet tenacious.
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				It is the strength of life, which transcends everything and astonishes and enchants – it enchants the patient who sees the flower at its fullest splendor, and it enchants us who read the words blossoming from its pen.

				3.3. Third Room: Traces from a Submerged World

				“Most Illustrious Director, please forgive a poor, anguished moth-er for taking the liberty of writing to Your Lordship” ... “The pa-tient is always agitated, noisy, and sleepless. It is best for relatives to refrain from visiting the patient” ... “Reply as soon as possible for news, because we know nothing” ... “My poor, unfortunate son, who died in the asylum...”3

				In the archives of the former psychiatric hospitals of Racconi-gi and Collegno, a forgotten treasure lay locked away in dusty folders, brought to light by long and painstaking research.

				This is the extensive correspondence between the patients’ families and loved ones, the doctors who treated them, and the director of the asylum, dating from the late XIX century to the 1970s.

				These letters provide a faithful snapshot not only of the reali-ty of the asylum, but above all the complexity of human rela-tionships, characterized by strong affections but also by dark shadows.

				Most of them are written by family members: many inquire about news, ask for permission to visit their loved ones, and urge doctors to treat them with sensitivity. They are stories 

				
					3	Excerpts from the correspondence between relatives of the patients and doctors of the asylum.
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				of bonds abruptly severed by hospitalization; relatives do everything they can to ensure the connection doesn’t break, to ensure contact doesn’t break, they send small gifts, then ask the Director if they were delivered, or send stationery so their loved one can respond...

				The love and concern of family members were certainly per-ceived by patients and were a powerful factor in healing, per-haps sometimes the most effective. Indeed, people described in the medical records as “maniac, violent, hallucinating” ap-pear calm, affectionate, and saddened by the separation from their children or spouse during family visits. Letters written by family members to the director provide descriptions that sometimes conflict with the medical reports.

				The coldness of medical diagnoses doesn’t consider personal histories and difficulties that may have led patients to un-healthy behaviors or extreme actions, which resulted in their hospitalization.

				Sometimes family members write to the healthcare staff to tell the whole story, to try to make them understand that their loved one isn’t ill but was simply a victim of circumstances.

				Among the letters to the director, one stands out: a father whose daughter, hospitalized for a suicide attempt, reveals that she had been incited to commit suicide by her husband, who no longer knew how to pay off his many debts and had even gone so far as to sell the dowry she had brought. The fa-ther recounts all this with tenderness and concern, but we do not know whether and to what extent these personal stories were taken into account by doctors in their prescriptions.
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				Many men and women wrote personally, revealing, already by the late nineteenth century, a good level of literacy, even among women; illiterate people did everything they could to stay in touch with their loved ones, asking the mayor or the parish priest for help.

				A small portion of these letters, however, depicts more complex and difficult family relationships: faced with the prospect of the patient’s immediate discharge, some family members write to the director asking for time, saying they are looking for a place for their relative. Behind these practical concerns, one can sense feelings that are difficult to confess, such as fear and shame.

				These are the most secret facets of human relationships, which, to a careful eye, are revealed between the lines of some letters.

				The replies from the doctors and the Director constitute a small portion of this correspondence and were usually written in pencil under the family members’ letters, then copied and sent later by the secretaries (Fig. 6).

				The letters, approximately two hundred in total, are placed on a desk, inside an office cabinet with a single open door, and an armchair that, together with a period lamp, evoke a familiar, intimate atmosphere, similar to that recreated by the correspondence between patients and their families.

				They were all hand-copied by the artist with a 1950s fountain pen on antiqued paper, and they peek out from the envelopes, ready to emerge from the silence after decades and reveal their stories to anyone who wishes to listen.
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				Figure 6. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. Third room: Traces from a Submer-ged World. Cuneo (IT), 2025. Photo by Sara Masoero.
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				Figure 7. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. Third room: Traces from a Submer-ged World. Cuneo (IT), 2025. Photo by Sara Masoero.
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				The viewer will be able to remove them from the envelopes, read them, touch them: an experience to be enjoyed through the senses, through contact and physical proximity to these long-unheard voices, now revealed in a hushed tone, like flowers in a fragrant garden (Fig. 7).

				At the end of the visit, the viewer leaves carrying with them these stories, finally seen, finally revealed. They are pieces of a memory that must be recovered and preserved, lives that, along with the viewer, cross the wall and will live on in the lives of those who heard them.

				3.4. Fourth Room: Forget-me-not

				It is the flower of time and memory, a small and delicate flower, simple in beauty, a symbol of memory that resists the passage of time and distance (Fig. 8).

				The forget-me-not tells us that we must not forget, and in the installation, photos of this flower are paired with ten people whose fate must be remembered, so that it never happens again. These are the people, among those identified by the research, who spent the longest years in a mental institution, never leaving until their deaths.

				Opaque and invisible existences, seemingly without a trace, covered by oblivion, as they are now covered by tulle. Only a scroll with their first names and the number of years spent in the mental institution testifies that they existed, that beneath that tulle, covered by layers of silence, some people dreamed of a normal life, with a home, a family, and loved ones.
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				Figure 8. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. Fourth room: Forget-me-not. Cu-neo (IT), 2025. Photo by Sara Masoero.
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				Figure 9. S. Masoero (L. Gastaldelli Curator): The Revealed Beauty. Fourth room: Forget-me-not. Cu-neo (IT), 2025. Photo by Sara Masoero.
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				Beneath the tulle, on the floor, are photos of the inmates, taken from their medical records; They emerge from the envelopes, revealing details of unrecognizable and nameless faces, like an eyebrow, a forehead... details that suggest frag-ments of forgotten stories.

				The elliptical composition located in the center of the room is composed of all those objects that patients, upon entering the asylum, were not allowed to take with them. They are vintage objects, dating from the beginning of the last century to the 1970s and 1980s: a handbag, a wallet, small jewelry, a pen, shaving brushes, glasses, slips, bras, matches, photos, letters, perfume, a face powder... things that our closets overflow with, yet were once few and precious, carefully preserved and repaired to last a lifetime. Perhaps because we can now buy everything we need and even the superfluous, we no longer realize the importance these small things have in defining our place in the world and our individuality.

				Three types of objects in particular stand out, which the in-mates were forced to do without and whose absence profoundly wounded their dignity: underwear – which in the asylum was forbidden to women for reasons of practicality and hygiene; belts and shoelaces, which were prohibited for safety reasons.

				The composition leans toward the photographs, reaching out to these people, stripped of their dignity and their few possessions, to compensate them for everything that was stolen from them: things, time, opportunities, encounters... The objects of normal life, of everyday life, outside the asylum, cross the walls and en-ter, to reunite with their owners, reach them, and redress them. 
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				Then the indistinct, identical figures in white coats and clogs come back to life, becoming unique and distinguished people again, becoming well-dressed, made-up, and well-groomed men and women again. Their black-and-white lives return to color, revealing all their beauty, like the little forget-me-not in its marvelous ultramarine blue (Fig. 10).

				4. Conclusions: Multisensoriality as a Potential 

				for Encounters between People

				The twentieth century was marked by radical states of local and global crises, which were also addressed by the development of the so-called ‘critical thinking’. In the XXI century, a deeper and more desperate malaise has taken over: the “crisis of the crisis”. Confronting its destructive potential has been made urgent by the pandemic: to get out of the “crisis of the crisis” we must stop escaping it, and instead develop the capacity to “live together”. By dealing with the pain brought by the crisis, we can enter a real “time of healing”, characterized by authentic creativity, solid car-ing, willingness to honour the spirit’s demands. (Schinco, 2022)

				Although with some exceptions – e.g., authors such as Bion (1962), Maldiney (2000), Gruen (2007), and Benedetti (1976) – reflection on mental illness and healthcare institutions has also been characterized by an emphasis on modes of thought strongly rooted in the rational and cognitive realm, typical of critical thinking. Adopting a frankly multisensory perspec-tive overcomes these limitations, allowing language to access the “emotional vitality of being”.4 

				
					4	Arno Gruen 2015, personal communication.
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				Indeed, when the multisensory experience enables encounters between people and generates opportunities for connection, it conveys not only the specific contents that characterize that single, unrepeatable encounter: through the contents and circumstances in which the encounter occurs, it conveys also the very experience of free creative play, and with it the expe-rience of beauty.

				In this historical moment, the experience of beauty can be seen as something that goes far beyond mere recreational enjoyment. It places us on the frontiers of questions concern-ing the very possibility of “being well and healthy” within the parameters of our civilization. 

				As Guglielmi writes:

				Everything seems now conditioned by a pre-packaging of the parts, so that designing, redesigning living spaces, would only become the management of sophisticated interactive systems, capable of providing quick and immediate solutions. But is all this possible, erasing in about eighty years the stratifications of four thousand years of human history? (Guglielmi, 2026)

				Furthermore, the experience of the beauty of the encounter itself allows for a confrontation with contents of human pain and destructiveness that would otherwise be intolerable; it thus opens the doors to authentic compassion, that is, one that is not pietistically based on a sense of guilt, nor guided by external norms, nor even by a superficial “conformism of pre-tending to be good” that we sometimes rely on in an attempt to avoid confronting internal emptiness (Gruen, 2007). 
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				Authentic compassion, in the thinking of Authors such as Gruen (2007) and Lévinas (1990), is a founding characteristic of the human soul. If we consider the type of focus it arouses and requires, it can also be called “mercy” (Schinco, 2019). In fact, accepting one’s own and others’ states of need paves the way for the power of human creativity that is expressed in every area of life, from the development of resilience to the capacity for relationships and artistic creation (Hartmann, 2011; Schinco, 2011).

				Research in these areas, vitally connected with action in the field, is open and transdisciplinary in its essence (Anzani & Scullica, 2023).
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				Abstract

				Multiple converging factors are transforming how museums relate to their visitors. 

				(1) ICOM (2022) introduced an updated museum definition centered on accessibility. 

				(2) The European Accessibility Act (EAA, 2019/88) recently (June 28, 2025) came into full force. 

				(3) The Ministry of Culture earmarked PNRR (2022) funds specifically to advance museum accessibility. 

				Alongside these developments, museum accessibility has drawn growing interest from both scholars and designers. Numerous papers describe cases in which multisensory design facilitates content accessibility (Caruso, 2011; Levent & Leone, 2014; Lupton & Lipps, 2018; Riccò & Hou, 2025; Socrati, 2026). Museums currently find themselves in an unprecedented phase of experiential innovation driven by multisensory experienc-es. Within this context, a novel tactile experience format was put forward to enrich the possibility of approaching art in a multisensory and engaging way. A pilot experiment was conducted with 24 students at Politecnico di Milano to evaluate and compare tactile perception across various textures under varying visual and audio conditions. User feed-back was gathered through administered questionnaires. The experiment results demon-strate that design practices employing synesthetic translations promote communicative accessibility, thereby providing all users with the potential for an expanded experience in accordance with contemporary accessibility regulations.
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				1. Synesthetic Approach to Museum Accessibility

				A convergence of national and international contextual fac-tors is reshaping museums’ orientation toward their visitors.

				(1)	In 2022, the International Council of Museums revised the definition of “museum,” introducing the concepts of acces-sibility, diversity, inclusion, and sustainability. The defi-nition’s substantive novelty is encapsulated in the follow-ing formulation: “[…] Open to the public, accessible, and inclusive, museums foster diversity and sustainability […]” (ICOM, 2022).

				(2)	More generally, the European Accessibility Act (EAA, 2019/88), which recently entered into full force on June 28, 2025, requires all digital products and services to be acces-sible through multiple sensory modalities.

				(3)	In Italy, the Ministry of Culture has allocated specific PNRR funding to projects that promote museum accessi-bility, specifically for the “Removal of physical and cogni-tive barriers in museums, libraries, and archives to enable broader access to and participation in culture” (MiC, Decree No. 534, May 19, 2022). Since 2023, over 1,000 projects have been funded, which should be completed by June 30, 2026, for full access to the heritage. These projects, in compliance with the aforementioned European Directive, offer multiple modes of use, integrated with visual enjoyment, such as tac-tile itineraries, LIS videos, and audio guides. Consequently, such experiences engage multiple senses beyond vision.

				It is this confluence of factors that is catalyzing new design ap-proaches within the national and international scientific com-
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				munity, in which accessibility is becoming an integral compo-nent of museum exhibitions rather than an additional one.

				2. Literature Review: Multisensory and Synesthetic Museum

				In parallel with the above issues, museum accessibility in-creasingly attracts scholars and designers. Numerous papers document cases in which multisensory design facilitates content accessibility. Theoretical contributions remain com-paratively limited. Available books are predominantly edited volumes of research, design, and exhibition reports. Three volumes merit particular attention:

				Visioni e oltre (Visions and Beyond) (Caruso, 2011) com-prises the proceedings of a noteworthy conference held in Viterbo, Italy, in 2010, clarifying the relationship between multisensoriality and accessibility. It notably states that “we are still far from a true reflection on the use of mul-tisensoriality in museum displays.” In the 15 years since, practices have undoubtedly multiplied; nevertheless, a systematic theoretical treatment remains absent.

				The Multisensory Museum (Levent & Leone, 2014) is a fun-damental reference because it highlights both the cognitive importance of presenting content across different sensory modalities and the value of making such content accessible to the widest audience.

				Exhibiting for Multiple Senses (Fotiadi, 2025) offers a re-cent overview of curatorial and museum experiences that demonstrate exhibition possibilities grounded in multiple sensory stimuli, with a specific aim to engage people with disabilities.
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				Among the first books to highlight the close relationship be-tween exhibition spatiality, multisensory experiences, and accessibility potential is The Senses: Design Beyond Vision. We share the same objectives and theses as those of this volume in the present contribution. As stated on its back cover, “The Senses is a manifesto for inclusive and multisensory design practices” (Lupton & Lipps, 2018). We fully endorse the main thesis supported by the book’s editors: “Sensory design is in-clusive. Each person’s sensory abilities change over the course of a lifetime. By addressing multiple senses, designers support the diversity of the human condition” (Lupton & Lipps, 2018).

				Among the most recent contributions, Socrati (2026) presents the approach implemented at the Omero State Tactile Muse-um in Ancona (Italy), a unique global model for accessibility, as supporting “multisensory for a universal museology”.

				In Riccò and Hou (2025), we observed that the relationship between the concepts of synesthesia and accessibility is inter-dependent, and how products (both artistic and design) that can be defined as synesthetic (Anceschi & Riccò, 2000) can, if well designed, similarly be defined as sensorially accessi-ble. Consequently, studying and understanding synesthetic relationships between different sensory languages and their specific perceptual characteristics enables us to design sen-sorially accessible products. This design process employs translation techniques (Riccò, 2017) when shifting across languages or sensory modes of fruition. Applying a synes-thetic approach to museum communication design, therefore, entails not merely ensuring “multiple sensory modalities” but designing the “relationship” between content across dif-
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				ferent sensory modalities, so that they are coherent and can effectively be considered alternative modalities. Therefore, whether seeing, touching, or hearing a painting, despite the sensory specificities, one should be able to receive equivalent information and sensations. In this context, we understand “synesthetic translation” as a design activity in which generic, spontaneous “multisensory interactions” are directed toward coherent sensory relationships. The museum context is espe-cially suited for investigating these relationships.

				3. From “Do Not Touch” to “Touch” Art in Museums

				Design practices that enable people with sensory disabilities to access content, culture, and art lead to experimentation with new communication methods and exhibition solutions. These have gradually helped museums break the “do not touch” taboo, benefiting all visitors (Riccò, 2023b).

				As Pia Vivarelli (Director of the Galleria d’Arte Moderna in Rome) writes in her introduction to Les Mains regardent (1980): 

				The “do not touch” of museums remains and will remain an es-sential condition of a way of understanding the management of cultural heritage, on the one hand, and of enjoying it, on the other, which can only be founded on the shared, profound conviction that the first task of individuals who believe in history is to safe-guard the preservation of its documents.

				This first exhibition experience was followed by other trave-ling exhibitions, notably three Italian examples: Vietato Non 
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				toccare (Siena, 2004); Vietato Non toccare (Milan, 2016); Toc-care la bellezza / Touching beauty (Ancona, 2019; Rome, 2021) (Riccò, 2023b).

				Based on our prior research (Hou & Riccò, 2025), we identify the main tactile experiences that museums currently offer vis-itors, especially those with visual impairments: original ob-jects, 2.5D reliefs, 3D replicas, tactile maps, tactile drawings/graphics, tactile books, and Braille. However, while these tactile experiences enrich how visitors access information in museums, the range of tactile models available remains quite limited, with “exact replicas” still dominating. Building on this, we aim to better integrate multisensory experiences and synesthesia alongside more participatory tactile activities, helping visitors decipher with greater clarity artwork details. Therefore, we designed three versions of tactile puzzle proto-types and ran pilot experiments to explore the effectiveness of new tactile formats and the role of synesthetic experience in museum accessibility.

				4. Pilot Experiments on Tactile-Audio Prototypes

				This project was initiated by the SAV Laboratory at the De-partment of Design of Politecnico di Milano and developed in collaboration with the Virtual Prototyping and Augment-ed Reality Laboratory led by Professor Mario Covarrubias Rodriguez at the Department of Mechanical Engineering at Politecnico di Milano to create digital-based tactile-audio prototypes. The fresco “Scuola di Atene” by the Italian artist Raffaello Sanzio was selected as our prototypical reference, given that it inspired the logo of Politecnico di Milano.
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				Owing to the richness of the fresco’s narrative, we focused on the group of five figures in the foreground of the lower right corner, which comprises Euclid (or Archimedes) and four stu-dents as the subject of our final design. To this end, three tacti-lization designs were initially developed for the student on the far left of the group (the one wearing a green robe): the basic version, the texture version, and the textile version. These in turn served as control conditions for testing differences in the effectiveness of various tactile forms in information retrieval.

				4.1. Prototype Design and Production

				Initially, a simplification of the outline was performed (Fig. 1), a crucial step in tactile translation that transforms the com-plicated shape into a perceivable form. Next, various parts of the figure were divided into sections and converted into 3D models. It is worth noting that when modeling these sections, not all parts were assigned the same height; instead, different heights were designed based on the spatial relationships in the artwork to help users better understand the figure’s three-di-mensional posture. Subsequently, the assembly design was developed for each module, allowing each puzzle piece to be attached to the base plate. Additionally, the modules were cat-egorized, and texture designs were created for each category. 

				Upon completion of the 3D models, different versions were 3D-printed. The base plate, once printed, measured approxi-mately 115 mm × 170 mm × 7 mm. For the textile version, an investigation was conducted into Renaissance-era fabrics to identify suitable materials. These fabrics were then cut to size and affixed onto the module surfaces.
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				To facilitate puzzle completion and information access, au-dio guides and audio descriptions were incorporated into the experience, with each prototype version receiving a custom-ized audio guide. As noted by Laura Carlucci, multiple defi-nitions of audio description exist: “a neutral AD for adults, an enriched AD for adults (long and short), an enriched AD for children (long and short), a multisensory AD, and a multilin-gual AD”/ (Carlucci, 2023). 

				For this experiment, audio clips were created by ElevenLabs in Italian, featuring a male, clear, deep, and warm voice, with parameters set to a speed of 1, 50% stability, and 60% simi-
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				Figure 1. Raffaello Sanzio, Scuola di Atene (1509-1511), a figure in the painting as the source of the tactile prototypes; the detailed version of the outline (left) and simplified version of the outline, created by Weihuan Hou, 2026.
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				larity boost. Presented below are selected excerpts from the audio guide:

				Alla tua sinistra trovi un grande pannello base. Gli altri moduli si trovano nella scatola alla tua destra, pronti per essere presi. Prova ad abbinare i moduli con i diversi tessuti agli incavi corrispond-enti sul pannello, seguendone i contorni, in modo da completare l’assemblaggio del personaggio. Ti suggeriamo di considerare che oltre ad abbinare le forme, puoi anche considerare il significato dei diversi tessuti per vestire il personaggio.

				On your left, you will find a large base panel. The other pieces are located in the bag on your right, ready to be taken. Try to match the puzzle pieces with their different fabrics to the corresponding cavities on the panel by following their contours, so as to com-plete the assembly of the character. We suggest that, in addition to matching the shapes, you may also consider the meaning of the different fabrics to dress the character.

				4.2. Pilot Experiments with 24 Students

				For the experiment, the following materials were prepared: 3D-printed prototypes, eye masks, bags, and QR codes (Fig. 2). To prevent participants from viewing the prototypes in ad-vance and thereby biasing the results, eight opaque bags were prepared, and the pieces were placed inside them. 

				The experiment involved four main groups, each subdivided into two subgroups (Fig. 3). Through these control groups, tactile formats from different surface treatments were com-pared for information acquisition. 
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				Visual information control tested the effectiveness of synes-thetic approaches across all individuals, while Group D con-trasted audio descriptions against synesthetic experiences in Groups A, B, and C. Questionnaires with tailored questions gathered user feedback to identify the strengths and weak-nesses of each format. The experiment was conducted based on the SAV Lab and as part of the course “Appliances and complex systems design studio” (proff. D. Riccò and G.L. Bal-zerano, Master of Science degree in Communication Design, Politecnico di Milano). 

				The test subjects were the 24 students present that day. Before the experiment, a detailed explanation of the upcoming ac-tivities was provided, and consent forms were distributed to each student detailing the experimental content and specific procedures. After obtaining the students’ signatures and au-thorization, the experiments commenced. Each group con-sisted of three students experimenting following the specific steps (Fig. 3). 
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				Figure 2. On the left: Materials for experiments including three versions of tactile prototypes, eye masks, bags, and QR codes, photo by Weihuan Hou, 2026. On the right: Experiment site, photo by Dina Riccò, 2026.

			

		

	
		
			
				136

			

		

		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Beyond “Seeing” by D. Riccò & W. Hou

			

		

		
			
				5. Experiments Results

				Ultimately, 23 questionnaires were collected, after which three comparisons were performed on the results.

				5.1. A Comparison of Information Acquisition Differenc-es between Blindfolded and Sighted Conditions Under the Same Tactile Version (Group 1 vs Group 2; Group 3 vs Group 4; Group 5 vs Group 6)

				As shown in Figure 4, within the same tactile group, no sig-nificant difference in information acquisition was observed between blindfolded and sighted groups when perceiving 
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				Figure 3. Group division with different conditions and tasks.
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				the model’s overall shape and fine details. Notably, within the same tactile model group, some blindfolded participants demonstrated a slightly higher information perception than their sighted counterparts. Upon observation, this difference may be attributed to the degree of immersion in the experi-ence. Because sighted participants could use visual cues to match the puzzle pieces quickly, they completed the task in much less time than the blindfolded group, consequently lack-ing sufficient immersion to focus on tactile sensations. 
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				Figure 4. Data 1 of the answers to rate participants’ tactile experiences.

			

		

		
			
				Figure 5. Data 2 of the answers to the question “Did you ever feel confused or uncertain during the test and need to ask the test administrator for help?”. Some of the answers in Italian have been translated into English.
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				Some sighted students reported that, because they could see, the puzzle posed no challenge. However, they found this puzzle format engaging. Consequently, the data (Fig. 5, Fig. 6) clearly show that only two sighted participants felt confused during the activity, and neither required additional guidance. In con-trast, 67% of blindfolded students reported confusion, and half of those required additional guidance (Fig. 5, Fig. 6). 
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				Figure 6. Data 3 of the answers to the question “Have you ever felt that you needed additional guidance (such as verbal cues or tactile signals)?”. Some of the answers in Italian have been translated into English.

			

		

		
			
				Figure 7. Data 4 of the answers to the question “What problems did you encounter during the tactile experience?”.
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				Overall, participants demonstrated a stronger perception of fine details than of the overall shape. This was primarily due to the excessive complexity of the overall shape, which made it difficult to perceive, and to the fact that some modules were too small for their shape to be discerned (Fig. 7).

				5.2. A Comparison of Information Acquisition Differences Across Different Versions of Tactile Experiences Under Identical Visual Condition (Group 1 vs Group 3 vs Group 5; Group 2 vs Group 4 vs Group 6)

				Figure 4 reveals that, under blindfolded conditions, the tex-ture version group exhibited superior overall tactile percep-tion, whereas the textile version group performed poorly in perceiving overall shape but excelled in detail perception. Conversely, under sighted conditions, the textile version group showed the strongest overall shape perception, accom-panied by a high level of detail awareness. Under sighted con-ditions, only very limited tactile information was obtainable by students in the basic version group.

				Furthermore, under blindfolded conditions, students in the basic version group exhibited a higher propensity for confu-sion and consequently required additional guidance (Fig. 5, Fig. 6). Therefore, this comparison underscores the impor-tance of tactile differentiation: employing distinct textures and materials enables users to access diverse types of infor-mation more effectively and unobstructedly, especially within large and complex information systems.
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				5.3. A Comparison of the Impact of Audio Descriptions on the Tactile Experience Under Blindfolded Conditions

				In the blindfolded group without audio description, all partic-ipants expressed a need for additional guidance and showed a preference for audio information (Fig. 6). Interestingly, de-spite emphasizing the importance of such guidance, this group experienced less confusion during the experiment than did the blindfolded group that was provided with an audio description. A possible explanation lies in two factors related to the audio description itself: its delivery speed being too rapid for partici-pants to follow, and information confusion arising from a lack of synchronisation with the tactile experience. These further highlight the importance of coherence between different senso-ry inputs in multisensory processes; otherwise, the excess and complexity of information conveyed through multiple senses may create additional barriers. Consequently, synesthesia, as a key strategy for linking information across different sensory channels, emerges as a vital solution to accessibility issues.

				Furthermore, when deprived of sight, 64% of participants reported feeling “lost” during exploration, while 43% did not know where to begin touching the model (Fig. 8). Such issues were more likely to arise without audio guides and audio de-scriptions. Evidently, during tactile exploration, supplemen-tary input from other senses and instructional guidance are crucial for optimizing the experience. In other words, while a multisensory approach broadens the information access channels, the connections between different sensory channels must be considered to avoid sensory overload and informa-tion confusion.
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				5.4. The Effectiveness of Audio Description and Audio Guide

				Compared with the basic version group, the texture version and textile version groups exhibited a markedly stronger depend-ence on audio instructions and descriptions, as documented in Figure 9. That the texture and textile version groups, before starting the puzzle, received audio instructions with detailed accounts of each texture’s shape and the associated pieces served to help students construct mental images. In particular, 
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				Figure 8. Data 5 of the answers to the question “Without vision, did you encounter any of the following navigation difficulties?”.
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				Figure 9. Data 6 of the answers to the rate participants’ audio experiences.
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				providing the texture version group with sample panels in ad-dition permitted students to touch the matching patterns while hearing descriptions, a process that created a synesthetic expe-rience. Furthermore, surface tactile contrasts between the two groups (e.g., pattern design variations and material differences) reinforced audio-delivered information, which in turn im-proved accessibility. Turning to how audio descriptions were integrated, more than half of the participants favored receiv-ing them both before the overall experience and continuously during real-time tactile exploration. A separate 30% selected “real-time description following my touch” as their preference.

				Therefore, in tactile experiences, neither audio description nor audio guidance can be dispensed with, least of all when forming synesthetic experiences. Sole reliance on audio description carries the risk of disorientation, for instance, if the touched area mismatches the described content. Conse-quently, with audio guidance, consistency between tactile and auditory inputs tends to be better preserved.

				5.5. Overall Assessment 

				A mean overall satisfaction score of 6.91 (out of 10) was ob-tained for the experience from the 23 students (Fig. 10). With-in the sample, the ‘texture version’ groups (Group 3, Group 4, and Group 7) yielded the highest overall satisfaction, and their individual scores were notably consistent. For the re-maining groups, aggregate satisfaction scores showed no marked differences; however, intra-group individual evalu-ations diverged sharply. When queried about which aspects were well designed and interesting, the vast majority singled out the texture design as engaging. 
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				Several participants additionally remarked that perceiving art via 3D models constituted an interesting approach. Still others characterized the pre-test audio guidance and texture descrip-tions as entertaining. With regard to prototype improvements, most feedback centred on the audio parameters, i.e., speaking rate and vocal tone. Other participants pointed to insufficient 
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				Figure 10. Data 7 of the answers to the overall experiences. Some of the answers in Italian have been translated into English.
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				stability and fit between modules and base plates, the most fre-quent issue encountered: “Pieces are unstable and easily get out of place (once one puzzle piece is assembled, it may acciden-tally shift).” Further input called for introducing more pattern types, along with greater inter-type variation.

				To summarise, the experiment first verified that tactile rich-ness and diversity assist information acquisition since tactility is fundamentally an analytical sense that expands the range of perception by sliding the fingers across the surface of an object, thereby constructing a mental image (Tiberti, 2020). A second finding is that multisensory experiences augment this information-absorption capacity. Nonetheless, full accessibil-ity is contingent upon coherence among information across different sensory registers (Riccò & Hou, 2025). Hence, synes-thetic design offers a critical route to overcoming accessibility issues. Within museum spaces, where tactile offerings are of-ten uniform, this puzzle-style 3D model, designed with “tactile aesthetics” (Grassini, 2019) in mind, enables further explora-tion of accessibility via its tactile and audio design, to achieve communicative accessibility across information, cognitive, and sensory levels (Riccò, 2023a).

				6. Limitations and Discussions

				This pilot experiment does not serve to confirm statistical significance; rather, it aims primarily to refine test protocols and to heighten awareness among sighted individuals and de-signers regarding the needs of blind persons. Foremost in this activity was the designer’s experiential knowledge and capac-ity for empathizing with the needs of blind individuals. 
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				A secondary objective involved assessing the effectiveness of the novel tactile experience format. Nevertheless, limita-tions stemming from individual differences and sample size are acknowledged. This pilot experiment was conceived as exploratory in nature, without aiming for absolute or gener-alizable conclusions. Three experimental rounds involve the additional participation of blind end users. This evaluation was carried out at an early stage, focusing on the tactile-audio prototype rather than providing definitive validation of its accessibility. On the basis of the feedback obtained from this initial pilot experiment, necessary adjustments can be made to chart the direction for the final model.

				A further limitation concerns the difficulty of extrapolat-ing findings from healthy, blindfolded participants to actual individuals with sensory impairments. People who are nor-mally sighted, acquired blind, or congenitally blind may each employ diverse multisensory processes. Thus, including blind end users carries substantial significance. In the present pilot experiment, however, some student groups performed the task while blindfolded. Given their lack of prior experience with blindness, these novice participants could offer richer feedback regarding the strengths and weaknesses of the tac-tile design. Even though this experience primarily targets persons with sensory disabilities, it must remain suitable for all users, tactilely and visually, irrespective of prior expo-sure. Therefore, blindfolded novice testing does not substi-tute for testing with blind users; rather, it constitutes an extra validation layer that guarantees universal usability. Future experimental rounds will involve a greater number of blind 
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				and visually impaired participants, thereby increasing the exploratory and practical relevance of this research.

				7. Conclusions 

				Delivering sensorially accessible content to all individuals becomes particularly imperative when that content pertains to artworks, wherein aesthetic and perceptual dimensions are paramount; such delivery demands a project orchestrat-ed across multiple levels. For people with visual disabilities, provisioning content via multiple sensory registers is essen-tial. One must nonetheless emphasize that the possibility of a sensorially expanded and varied experience, that is, not ex-clusively visual, favors the engagement and comprehensibility of content for all users.

				Our experimentation demonstrates that the tactile translation of visual content allows even sighted individuals to attain a deeper grasp of the composition. Such understanding encom-passes layered observation, relational analysis, and more pro-found examination. Simultaneously, this implies defining new spatial relationships between the artwork and the communi-cative artifacts that facilitate its accessibility. These artifacts are obviously intended not as supplementary additions but as integral constituents of the exhibition design.

				Design practices that implement synesthetic translations foster communicative accessibility, thereby affording every-one the possibilities of an expanded experience in line with prevailing accessibility regulations. Therefore, both under-standing and more broadly experiencing a museum exhibi-
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				tion space evidently extends beyond vision, pointing toward projects that engage the full perceptual capacity inherent to visitors.
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				Abstract

				This article explores multisensory design as a practice of ecological attunement, arguing that sensory experience can operate as a critical framework for engaging with more-than-human environments rather than as a decorative layer of space. Drawing on contempo-rary case studies, the paper identifies four modes of multisensory engagement: Per-ceiving, Inhabiting, Embodying and Imagining. These modes are then placed in dialogue with a pedagogical context through the RMIT design studio Downstream: towards an ecological interior, which used dérive, ecosystem mapping and written field reflections to examine the Royal Society of Victoria as a dynamic system of organic, inorganic, spatial and temporal relations. The studio demonstrates how sensory attention can be translated into spatial propositions through ecological and relational analysis. The paper argues that multisensory ecological attunement offers practical methodologies for developing sen-sory literacy, supporting students and practitioners to move from static spatial authorship toward responsive, systems-based design.
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				1. Introduction

				Human experience of spaces and places is a multisensory lived experience (Pallasmaa, 2011), in which perception un-folds through connection rather than detached observation. Sensory values are therefore inseparable from social values, with sensory contact functioning as social contact from the outset (Howes, 2019, 2025). Perception is not merely visual or cognitive, but a relational, bodily and ecological way of being in the world, through which values and meanings are per-ceived directly from the environment (Gibson, 1986/2015).

				Within multisensory design, the sensory dimension is often treated as a decorative layer or atmospheric enhancement, frequently organised through visual perception and oculocen-tric modes of representation. This paper instead understands perception as a relational process operating across inorganic, organic, spatial and temporal domains. Within this framing, multisensory design becomes generative and ecological: a process of attunement to more-than-human environments in which spatial propositions arise through collective, recipro-cal and interdependent relations rather than single, self-con-tained solutions.

				Recent work expands multisensory design beyond isolated sensory inputs. Spence (2020) argues for designing for the multisensory mind, while Fradette (2024) extends the design-able sensory field to proprioception and vestibular percep-tion. These approaches shift attention from discrete stimuli toward relational and embodied processes of perception.
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				This shift has particular force in more-than-human design, where environments are not passive backgrounds but active participants in design decisions. Bennett’s (2010) account of vibrant matter and Mithal and Gajjar’s (2025) description of the built environment as a sentient ruin both suggest that organic and inorganic bodies shape the conditions of coexis-tence. The task of design, then, is not only to represent these relations but to amplify the sensory and social interactions between humans and nonhumans in shared habitats.

				There is also a need to integrate multisensory attentiveness into everyday environments as a fundamental condition of designing for people. Despite increasing recognition of senso-ry diversity, design practice often relies on assumptions about a typical user and prioritises visual coherence or regulatory compliance over lived experience. As Imrie (2003) argues, this can produce exclusionary spatial conditions in which variability between bodies, perceptions and physiological re-sponses is overlooked (see also Colomina, 1992; Grosz, 1992). Multisensory design therefore shifts from an added layer to a critical framework for engaging with embodied experience through movement, sensation and time rather than abstracted into static visual compositions. 

				This concern with lived experience extends multisensory design beyond general ecological responsiveness toward care, adaptability and inclusion. Designing from lived and disabil-ity experience can reframe spatial priorities around bodily variability and responsiveness (Vermeersch et al., 2018), aligning design with ecological principles of interdependence 
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				and continuous adaptation, where environments are under-stood as dynamic, evolving systems rather than static, bound-ed spaces. Accordingly, species do not exist independently of their surroundings but are “tightly woven into the ecosystems in which they live” (Wilson, 1992). Designing through sensory attunement therefore allows spatial environments to respond to shifting conditions such as light, temperature, sound and material change. Meaning in space is continually regenerated through interaction (Baumers & Heylighen, 2010) and through habits of action (Määttänen, 2007), making experience over time central to design. Multisensory design thus recalibrates spatial practice around relational awareness rather than exclu-sive standardisation, recognising difference, variability and perception as integral to more inclusive and adaptive forms of inhabitation.

				Interior design education has likewise favoured visual modes of representation, limiting the development of multisensory approaches (Ebbini, 2026). This misrepresents design knowl-edge as primarily oculocentric and egocentric, rather than embodied, relational and situated. Many pedagogical ap-proaches still isolate individual senses rather than considering their interaction (Altay, 2017), creating a gap between graduate skillsets and contemporary interior practice, which increasing-ly seeks to produce relational environments (Almirón Cuentas & Bernedo-Moreira, 2024). A systems approach supports more robust and cross-disciplinary modes of learning.

				This paper synthesises work from hybrid research groups at Politecnico di Milano Design Department and RMIT Uni-
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				versity, School of Architecture and Urban Design, bringing together ecologists, interior designers and life scientists. It in-vestigates the role of multisensory design within more-than-human and cross-disciplinary frameworks, and its integration into higher education. First, contemporary case studies are reviewed to examine projects in which perception, material conditions and environmental interactions co-produce spatial outcomes. The paper then presents the RMIT studio Down-stream: towards an ecological interior, which extends these principles into a pedagogical context and evaluates their methodological implications, offering insight into how mul-tisensory and ecological thinking can be further integrated into design education.

				Methodologically, the paper combines interpretive case-study analysis with pedagogical reflection from the Downstream studio. The case studies were selected for their mobilisa-tion of multisensory experience as a means of engaging with more-than-human actors, rather than treating sensory design as atmosphere, aesthetic effect or isolated stimulus. They were read comparatively through patterns of sensory engagement, spatial relation, embodiment and speculative projection, from which the four modes of Perceiving, Inhabit-ing, Embodying and Imagining were synthesised. The studio component was evaluated qualitatively through analysis of student field notes, dérive documentation, written field re-flections, ecological mapping exercises, critique discussions and final spatial propositions. Rather than treating attune-ment as a psychophysical variable, the paper examines how sensory attention was documented, interpreted and translated 
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				into design methods. In this sense, attunement is understood as the capacity to notice, describe, map and work with rela-tional conditions across organic, inorganic, spatial and tem-poral domains.

				2. From Estrangement to Engagement: Mapping Multisen-sory Design Practices for More-than-Human Encounters 

				“Design, carried forward through information, media, tech-nology, goods and services, has tremendous impact on the way that human activities impact nature, and on how people perceive nature.” With these words, Dr. Louise St. Pierre (2019, p. 92) frames a historical account of this relationship, tracing the influence of a mechanistic mindset that has long shaped design through ideas of progress and mastery. 

				Against this trajectory, more recent approaches to designing with nature foreground “humility, understanding and rela-tionship” (St. Pierre, 2019, p. 105), positioning design as a relational practice that engages with ecological systems rather than imposing upon them.

				Within this evolving landscape, the more-than-human turn in design (Forlano, 2017; Giaccardi & Redström, 2020; Wakkary, 2021; Nicenboim et al., 2024) has brought renewed attention to the challenges of engaging with nonhuman actors. As De Roo et al. (2025) suggest, these include a persistent sensibil-ity crisis, namely an attenuation of perceptual and affective capacities (Morizot, 2022); a culturally entrenched human–na-ture divide rooted in Western thought (Stengers, 2007; Vogel, 2011); and the complexity and uncertainty inherent in ecologi-cal systems (Tănăsescu, 2025).
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				Figure 1. Lucia Ratti, case study synthesis table, multisensory design practices and more-than-human engagement modes, 2026.

			

		

		
			
				Multisensory design practices offer a response to these condi-tions by foregrounding relational engagement between human and nonhuman worlds. Drawing on ongoing PhD research into design’s role in fostering Plant Awareness (PA), this anal-ysis examines a series of case studies selected for their multi-sensory engagement with nonhuman actors and their distinct 
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				relational strategies. Cases were identified through purposive sampling across university platforms and major exhibition venues using keywords related to more-than-human design and the dimensions of PA (Dünser et al., 2025), supplemented by snowball sampling. Through thematic analysis, and using De Roo et al.’s three challenges as an organising framework, four modes of engagement emerge: Perceiving, Inhabiting, Embodying, and Imagining. Together, these operate as a gra-dient of engagement, moving from the activation of attention through spatial immersion and corporeal integration toward speculative projection (detailed in Fig. 1).

				2.1. Perceiving: Multi-tuning and Translating More-than-Human Expressions

				Perceiving is framed here as a response to the sensibility crisis, seeking to expand how natural environments are reg-istered beyond conventional sensory channels. Perceiving nature in a sentient manner becomes a way of establishing relation, “not with the eye but through correspondences with our surrounding natural and physical worlds” (Segers, 2025, p. 199), operating through sounds, smells, signals, and move-ment. Projects in this category extend the perceivability of vegetal beings through multituning across sensory channels or by translating plant signals into human-perceivable forms.

				Projects such as Sonic Kinesthetic Forest (Tang et al., 2024) expand perception through embodied and multisensory practices, combining landscape design and dance to develop “movement vocabularies” around trees in a Canadian forest and explore how “kinesthetic empathy” emerges through 
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				integrative experience. Similarly, Psychosoma by Eve Merriel Hurst (2024) engages multiple sensory channels through plant fragrance and ritualised contact with water, inviting reflec-tion on plants’ healing properties.

				Other projects explore the translation of nonhuman signals into alternative sensory modalities, an approach common within Human-Computer Interaction research (Hansen & Roli-ghed, 2024; Janicki et al., 2024; Wu et al., 2025). While many rely on visual outputs, some adopt cross-modal approaches, such as Plantslator by Eros Risiglione (2023), which trans-forms electrical plant signals into sound patterns, enabling a more immersive and non-visual mode of relation.

				2.2. Inhabiting: Breathing in and Being With(in) More-than-Human Atmospheres

				Inhabiting is positioned as a response to the human-nature divide, foregrounding the body’s continuous porosity to its environment. The spaces we inhabit permeate the organism through breathing and ingestion, establishing physiological, psychological, and cultural connections (Naves & Duarte, 2026). When made explicit, this condition can counter the “delusion of grandeur” that separates humans from other life forms (Margulis, 1998).

				Projects in this category use immersion to make ecological processes experientially tangible. The Breathe Earth Collec-tive (n.d.) exemplifies this through microclimatic environ-ments in which photosynthesis and evapotranspiration are encountered through smell, humidity, and touch, creating a direct bodily link between human and atmosphere. 

			

		

	
		
			
				160

			

		

		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Multisensory Ecological Attunement by H. Moriarty, L. Ratti & A. Reed

			

		

		
			
				Other projects extend immersion into co-inhabitation, em-phasising shared ecological conditions between human and nonhuman actors. Inside the Flower (LAVA, 2017) and the Alusta Research Pavilion (Suomi & Mäkelä, 2024) create in-habitable environments that foreground growth, decay, and seasonal change, positioning visitors within ongoing systems where material transformation, temporal rhythms, and multi-species presence become directly encounterable.

				2.3. Embodying: Feeling and Becoming More-than-Human Beings

				Embodying moves beyond immersion toward direct relations between human and nonhuman bodies. It frames the body as an interface shaped through multispecies interaction (Coccia, 2022), operating through sensing with the other and becoming the other.

				Entangled Habitation (Ariaxiying, 2023) and The Florence Experiment by Carsten Höller and Stefano Mancuso (Colón et al., 2019) demonstrate affective coupling between human and plant systems. Wearable devices and experimental set-ups translate plant signals into sensory feedback, allowing humans to register stress, vitality or reciprocal physiological response through their own bodies.

				The Plant Becoming Project (Mannyrkia, n.d.) and Pollination Equipment (Janevica, 2019) explore embodiment through role reversal. Participants temporarily inhabit nonhuman per-spectives by performing rooting, watering, photosynthesis or pollination, using direct participation to reflect on ecological dependency and multispecies roles.
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				2.4. Imagining: Accessing and Experiencing Alternative More-than-Human Realities

				Imagining responds to ecological complexity and uncertainty by mobilising multisensory engagement within speculative and narrative frameworks. Accepting that ecological systems ex-ceed full comprehension, and that “ignorance is structural” in ecological relations (Tănăsescu, 2025, p. 44), this category po-sitions speculation as a legitimate mode of engaging with the unknown through “thought experiments” (Dunne & Raby, 2014, p. 147) that embrace uncertainty as a condition of possibility.

				Tale of a Tree Human (Nonhuman Nonsense, n.d.) invites participants into a mythological narrative through embodied interaction, where contact with a tree trunk provides access to alternative temporalities and perspectives, using sensory engagement to attune participants to nonhuman modes of existence. Other projects construct immersive speculative environments in which participants experience possible eco-logical futures. Mitigation of Shock (Superflux, 2017) presents a domestic interior shaped by ecological crisis, where indoor cultivation redefines human–plant relations, and where spatial constraints, atmospheric conditions, and sensory density pro-duce an embodied understanding of cohabitation as necessity rather than choice.

				3. Pedagogical Framework: Spatialising Multisensory 

				Ecologies

				This section introduces the design studio Downstream: to-wards an ecological interior as a pedagogical framework for translating multisensory and ecological thinking into interior 
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				design practice. The studio, developed within the RMIT Bach-elor of Interior Design and led by interior designer Hannah Moriarty and ecologist Alastair Reed, operates as a site of experimentation, testing how relational and systems-based approaches can be embedded within design processes.

				Students are introduced to a core premise: spatial conditions emerge through interconnections rather than isolated ele-ments. To operationalise this, they adopt a systems view, ex-tracting and mapping elements across four domains - organ-ic, inorganic, space and time - and identifying interactions between them as the basis of multisensory experience. By emphasising relationships, the studio positions spatial prac-tice as engagement with interconnected processes rather than independent forms.

				A key challenge was translating ecological tools into design methods applicable beyond scientific disciplines. The studio therefore developed a functional dialectic linking elements, roles, and affordances. Students identified two elements across the four domains, described the role one element played in relation to the other, and named the affordance produced, establishing a practical definition of interaction. By connecting contiguous interactions into wider relational webs, students began to understand spatial function as emer-gent rather than as a collection of isolated features. In this sense, elements could be reconsidered as an interchangeable kit of parts, where emphasis shifted from fixed objects to-ward the interactions and affordances required for particular programs or activities to occur.
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				Figure 2. Aland Razagho, dérive observations across the four domains, Downstream: towards an ecologi-cal interior, RMIT, 2025.
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				Figure 3. Aland Razagho, dérive observations across the four domains, Downstream: towards an ecologi-cal interior, RMIT, 2025.
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				Figure 4. Reivener Chandra, dendroglyphs mapping time, space, organic and inorganic domains, Royal Botanic Gardens, RMIT, 2025.
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				Within this framework, the interior designer is reframed as someone who engages with dynamic systems rather than au-thors homogenised spatial outcomes. Students are encouraged to work with distributed forms of agency, where design propo-sitions are informed by interactions between human and more-than-human actors. This is a practical reorientation of design at-tention toward variability, responsiveness and interdependence.

				The dérive is introduced as a tool for cultivating attentiveness and multisensory awareness. Its objective is to shift students from directed observation toward open-ended encounter, al-lowing them to register spatial conditions through movement, duration and sensory exposure. Aligned with Strauss’s (2021) notion of slow research, drifting and lingering help students engage with atmospheres, material conditions and patterns of movement as they unfold (Fig. 2–5). 
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				Figure 5. Emma J Davis, dérive map from Royal Botanic Gardens field mapping, Downstream: towards an ecological interior, RMIT, 2025.
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				Figure 6. Emma J Davis, spatial mapping across time, space, organic and inorganic domains, Downstre-am: towards an ecological interior, RMIT, 2025.

			

		

		
			
				Figure 7. Emma J Davis, spatial mapping translated into an environmental window treatment, Downstre-am: towards an ecological interior, RMIT, 2025.
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				This process sharpens their ability to sense how space invites gathering, solitude, care, avoidance or curiosity.

				Site mapping then translates sensory and relational observa-tions into legible forms. Initially, students analysed two adja-cent forest systems at the Royal Botanic Gardens in Melbourne: a dry sclerophyll forest and a rainforest. This pairing fore-grounded time as a condition shaping how systems are per-ceived, function and afford action. Students used cartography, photography, multi-perspectival observation, journalling, writ-ten field reflections and diagramming to record patterns across organic, inorganic, spatial and temporal domains (Fig. 6–7). 

				These mappings made interconnections visible and provided the basis for later design propositions.

				The studio approaches translation as a shift in perspective, treating environments as active pedagogical tools. Following Manning and Heiredal (2024), the studio becomes a site for recomposition, where small shifts in conditions foreground alternative ways of learning and knowing. Students reinter-pret observations as spatial propositions, or connected sen-sory tours (Yatmo et al., 2017), understanding space through movement and relation rather than as a static envelope. In this way, interior design is positioned as an evolving practice, aligned with Elizabeth Grosz (2001) and her notion of space as temporal and in continual becoming.

				The major project transfers these methods from natural systems into the built environment through the Royal Society of Victoria (RSV), a historic scientific institution and archive in Melbourne. 
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				Figure 8. Reivener Chandra, exhibition proposal responding to RSV archive material on rock paintings, Downstream: towards an ecological interior, RMIT, 2025.

			

		

		
			
				Figure 9. Emma J Davis, exhibition proposal responding to RSV archive material on sand dunes, Down-stream: towards an ecological interior, RMIT, 2025.
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				Figure 10. Aland Razagho, propositional design responding to RSV archival articles and datasets, Down-stream: towards an ecological interior, RMIT, 2025.
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				Students undertake slow field study attentive to ecological, spatial and temporal conditions, then use ecosystem mapping to read the site as a network of interacting elements. Obser-vation, photography and written field reflections support the identification of relationships across the four domains (Fig. 8–10), allowing students to reinterpret site features as rela-tional conditions rather than isolated objects.

				Ecosystem mapping provides an interface between observa-tion and design, focusing attention on flows, interactions and patterns across systems. Observations are translated into spa-tial propositions through atmosphere, sequence and material conditions, where representation operates as a way of think-ing rather than depiction. Design emerges here as a condition shaped through interactions between people, artefacts, envi-ronments and time, rather than as a fixed outcome.

				Within the RSV, time becomes an active dimension of the interior through engagement with archival material. Journal articles and datasets are treated as elements to be handled, repositioned and encountered rather than static records. Multisensory installations translate archival material into embodied encounters, allowing information to be felt as well as understood. The interior therefore operates as an evolving system in which knowledge, space and occupation are contin-uously reconfigured.

				4. Conclusions: Multisensory Engagement with Environments as a Designed Practice of Attention and Care

				This article has explored how cross-modal engagement with natural environments, particularly through plants as guiding agents, can inform ecological relationships as a foundation 
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				for responsive design. Slow engagement through embodied sensation supports the translation of ideas from natural sys-tems, enabling more nuanced readings of space and helping designers move beyond surface interpretation.

				These practices also contribute to sensory literacy (Di Prete & Lonardo, 2026). As multisensory engagement becomes ha-bitual, perception is gradually reconfigured, thickening how spaces are sensed, articulated and interpreted.

				Nonhuman actors can therefore operate as intermediaries, revealing latent relations and presences that may otherwise remain unnoticed, highlighting the value of systems-thinking approaches in design practice. This capacity is increasingly important in the context of generative AI, where deeply con-sidered and situated ideas are needed to avoid the homogeni-sation of creative outputs (Doshi & Hauser, 2024).

				More-than-human design challenges the oppositions that have structured Western design disciplines, including nature ver-sus culture, mind versus body, and human versus technology (Forlano, 2017; Braidotti, 2019). Rather than treating these distinctions as fixed, it shifts attention toward relational sys-tems in which human and nonhuman actors co-produce envi-ronments (Núñez-Pacheco & Poikolainen Rosén, 2024). De-sign is therefore understood less as the production of isolated visual solutions than as a situated practice operating through relationships between humans and other-than-human agents, engaging multisensory conditions, environments and time.

				This has direct implications for teaching and practice. If design is to engage meaningfully with complex more-than-human 
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				systems, it must develop the capacity to perceive them. Atten-tion becomes a core design skill, enabling designers to register conditions and changes that might otherwise remain unno-ticed. The studio work presented here, particularly through the activation of the RSV, demonstrates how this capacity can be developed through spatial and pedagogical methods.

				Attentiveness also extends into care as an operational condi-tion of design practice. Puig de la Bellacasa (2017) frames care as the work of maintaining and repairing inhabited worlds, while Tekogul and Forlano (2024) position it as essential to engaging with uncertain and evolving conditions. Attention and care therefore operate together as practical competencies, enabling designers to work with complexity in a responsive and accountable way.

				The model also has implications beyond the studio. In pro-fessional practice, multisensory ecological attunement can operate as a pre-design method, briefing tool and evaluative framework. Before design begins, it can support site analysis by identifying the sensory, material and temporal relations that structure a place. During briefing, it can expand the defini-tion of users to include more-than-human actors, maintenance systems, seasonal change, archival traces and environmen-tal flows. During evaluation, it can test whether a proposal strengthens or weakens relationships between bodies, mate-rials, atmospheres and time. Scaled in this way, multisensory ecological attunement becomes a practical discipline of notic-ing, mapping and adjusting relations, shifting design practice from fixed spatial forms toward responsive spatial systems.
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				Keywords

				Multisensory Interiors, Behavioral Reuse, Multispecies Cohabitation, Communal Well-Being, Design Pedagogy as Research. 

				Abstract

				Contemporary approaches to the regeneration of domestic built assets recognize that well-being emerges not from formal upgrades alone but from transformations in everyday behavior and sensory engagement. Within this framework, reuse is understood as a mul-tisensory process through which tactile, spatial, and material coherence reorganizes inter-actions with interior systems. This paper investigates how multisensory interior systems enhance communal well-being by reframing domestic space as a shared multispecies environment rather than a human-centered setting.

				Drawing on embodied architecture theory, interiors are approached as relational systems where comfort and care arise through routines and sensory mediation. Furniture operates as multisensory behavioral infrastructure, reorganizing interiors to support proximity, inter-action, and routine formation. The study adopts a research-through-design methodology based on academic studios and comparative case studies addressing spatial compres-sion, infrastructural fragmentation, and aging-oriented environments.

				Findings identify three interconnected dimensions of multisensory regeneration: sensory coherence, behavioral synchronization, and perceptual load. Across the cases, these dimensions show how domestic interiors can be reorganized through multisensory alignment rather than physical expansion. The aging-oriented case most clearly illustrates multisensory care infrastructure, showing how accessibility, proximity, and emotional continuity can be supported through interior design interventions.
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				1. Introduction: Regeneration, Interiority and Communal Well-Being

				Recent debates on interior regeneration highlight the poten-tial of existing domestic systems to support psychological and social well-being through multisensory spatial conditions. Interiors are increasingly understood not as static containers of functions, but as relational environments where sensory experience, material presence, and everyday practices con-verge. Spatial perception emerges through the integration of tactile, thermal, auditory, and spatial cues rather than visual form alone (Spence, 2020), shaping experiences of comfort and belonging.

				Within this context, multisensory interior systems are defined as spatial configurations that coordinate multiple perceptual channels – tactile, visual, auditory, and thermal – into coher-ent experiential structures. Perception is thus understood as a cross-modal process in which the alignment of sensory cues directly influences cognitive load, emotional response, and behavioral patterns. Regeneration, from this perspective, is not limited to physical transformation but emerges through the recalibration of sensory coherence in existing domestic environments.

				Research in restorative design shows that multisensory envi-ronments can enhance mental health and emotional stability (Pazzaglia & Tizi, 2022; Zhang et al., 2024). Studies on mul-tisensory interior perception further demonstrate that design variables such as materiality, light, and spatial configuration directly influence emotional responses (McTeague et al., 

			

		

	
		
			
				180

			

		

		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Enhancing Domestic Built Assets through Multisensory Cohabitation by J. L. González Cabrero, A. M. Ávila Ochoa & N. A. González Vega

			

		

		
			
				2025), reinforcing the role of sensory integration in shaping spatial experience (Altay, 2021).

				However, current strategies for adapting domestic built assets continue to prioritize formal renovation and technological up-grades, often overlooking the behavioral and sensory dynam-ics through which interiors are inhabited. This reveals a critical gap: the lack of frameworks capable of linking spatial design with everyday multisensory experience and routine forma-tion. Environmental psychology has demonstrated that spatial stimuli influence emotional responses and behavior (Mehrabi-an & Russell, 1974), while design operates through what Chaves (2005) defines as the “invisible” organization of environments.

				Addressing this gap requires a shift from object-based inter-ventions toward approaches that consider how space is ex-perienced, negotiated, and shared. This shift is particularly relevant in contemporary homes increasingly characterized by compact living arrangements, multispecies cohabitation, and evolving routines.

				This research investigates how domestic built assets can be regenerated through multisensory configurations that reor-ganize everyday practices and relationships. It proposes an organism-centered framework in which furniture operates as behavioral infrastructure, mediating interaction among humans and other living organisms. Through three com-parative case studies—spatial compression, infrastructural fragmentation, and aging-oriented care—the study examines how multisensory interior systems can reorganize domestic environments into relational settings that support communal 
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				well-being. In doing so, the study positions multisensory inte-rior design as a regenerative strategy that enhances the social, behavioral, and sensory performance of existing domestic built assets through reuse rather than replacement.

				2. Theoretical Framework: Interiority as Relational 

				and Multisensory System

				Embodied architecture research frames spatial experience as a product of bodily engagement with material environments. Rather than static visual compositions, interiors are under-stood as multisensory fields in which movement, tactility, temperature, and atmospheric conditions shape perception and behavior. Robinson and Pallasmaa (2021) describe ar-chitecture as an anticipatory multisensory system structured through the body, while Pallasmaa (2005) critiques the visual dominance of modern design by emphasizing haptic and em-bodied perception. Cognitive research further supports this perspective, showing that spatial awareness emerges from the integration of multiple sensory inputs rather than isolated visual information (Spence, 2020). From this standpoint, inte-riors operate as relational sensory systems that organize how inhabitants perceive, move, and interact (Bruno, 2023).

				Within this framework, multisensory interaction is under-stood as a system of cross-modal correspondences in which stimuli perceived through one sensory channel influence interpretation in another. Material warmth, for instance, may reinforce visual comfort, while spatial continuity can reduce perceptual fragmentation. This perspective allows multi-sensory experience to function not only as a conceptual lens 
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				but as an analytical tool, enabling the evaluation of interior systems based on their capacity to produce integrated per-ceptual environments that support behavioral stability and well-being. This approach enables multisensory coherence to function as a qualitative analytical dimension through which interior systems can be comparatively interpreted.

				Beyond perception, interiors reflect broader cultural and historical transformations. Rice (2007) links their emergence to evolving notions of domesticity, privacy, and everyday life, positioning space as a mediator of identity and social practic-es. Interiors are therefore not neutral containers but cultur-al environments structured through objects, furniture, and spatial hierarchies that shape routines and relationships. In this context, design operates as an “invisible” behavioral in-frastructure (Chaves, 2005), where spatial arrangements and material cues guide interaction without explicit instruction.

				Contemporary domestic environments extend this condition through multispecies inhabitation. Research on pet-human domesticity shows that routines such as resting, feeding, and movement are co-produced through interspecies interaction (Schuurman & Syrjämaa, 2021). Domestic interiors thus func-tion as multispecies systems in which spatial organization mediates relationships across different forms of life.

				From a multispecies perspective, domestic environments are not exclusively human-centered settings, but relational ecologies co-produced through interaction, dependency, and embodied coexistence. Haraway (2003, 2008) describes com-panion species relationships as processes of mutual becom-ing in which humans and non-human animals continuously 
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				shape each other’s behaviors and environments. Similarly, Despret (2016) argues that interspecies relationships emerge through reciprocal practices of attention, affect, and behavio-ral adaptation rather than passive coexistence. Within inte-rior environments, these perspectives position multispecies cohabitation as an active spatial condition in which routines, proximity, and care are collectively negotiated through mate-rial and sensory interaction.

				In this study, the term system refers to the coordinated rela-tionships between sensory conditions, spatial organization, routines, and interspecies interaction. Domestic interiors op-erate systemically because modifications in material continu-ity, spatial thresholds, or multisensory cues directly influence movement, perception, accessibility, and behavioral synchro-nization across inhabitants. Furniture, therefore, operates not as an isolated object but as a mediating infrastructure within a relational multisensory network.

				Together, these perspectives support a shift from human-cen-tered to organism-centered interiority, where domestic space is understood as a multisensory relational system shaped through embodied interaction, cultural practices, and mul-tispecies cohabitation. Within this framework, regeneration is defined not only through material adaptation but through the recalibration of sensory relationships, behavioral routines, and care-oriented spatial infrastructures that sustain every-day life. This conceptual basis provides the foundation for the research-through-design methodology and defines the com-parative analytical dimensions applied throughout the case studies.
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				3. Methodology: Organism-Driven Design Pedagogy as Research Framework

				This study adopts a research-through-design approach in which the design studio functions as an experimental en-vironment for investigating multisensory interior systems. Within this framework, pedagogy operates as a research platform where spatial hypotheses are developed, tested, and refined through observation, prototyping, and iterative design processes grounded in real domestic conditions.

				To enable analytical consistency, the study structures multisen-sory analysis through three qualitative analytical dimensions: (1) sensory coherence, defined as the alignment between mate-rial, spatial, and atmospheric cues; (2) behavioral synchroniza-tion, referring to the degree to which spatial systems support coordinated routines across inhabitants; and (3) perceptual load, understood as the cognitive effort required to interpret and navigate interior environments. These analytical dimensions provide a structured basis for examining how multisensory con-figurations influence both perception and everyday practices.

				The selection of these analytical dimensions is grounded in recurring themes across embodied architecture, environmental psychology, and multisensory perception research. Sensory coherence derives from studies on cross-modal perception and environmental legibility, behavioral synchronization from re-search examining the relationship between spatial organization and routine formation, and perceptual load from approaches addressing cognitive effort in spatial interpretation and nav-igation. Together, these dimensions provide a comparative 
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				framework for examining how multisensory interior systems influence both perception and everyday interaction.

				Given the exploratory nature of the study, multisensory anal-ysis focuses primarily on tactile, visual, and spatial dimen-sions, as these variables were directly observable through the design-research process and consistently documented across all case studies. While auditory, olfactory, and thermal con-ditions remain relevant components of multisensory experi-ence, they fall beyond the scope of the comparative evidence generated within the studio-based research framework.

				The design process involves the analysis of domestic envi-ronments through the observation of routines, spatial con-straints, and interspecies interactions. Research data consists of observational documentation, behavioral mapping, spatial diagrams, ergonomic analysis, and iterative prototyping de-veloped throughout the studio process. Resulting proposals – furniture systems, diagrams, and spatial configurations – are treated as design-research evidence, allowing multisensory principles and behavioral dynamics to be examined through material and spatial outcomes rather than abstract speculation. 

				The projects analyzed in this study are treated not as finalized professional implementations but as exploratory design-re-search prototypes developed within advanced academic stu-dios. Within the research-through-design framework, these projects function as situated investigations capable of gener-ating comparative insight into multisensory interior practices, behavioral mediation, and multispecies cohabitation under specific domestic conditions. 
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				Three projects were selected as comparative case studies for their capacity to represent distinct domestic conditions with-in a shared framework. Selection is structured around three criteria: spatial scale (compact, dispersed, and aging-oriented environments), organization of routines (negotiated, frag-mented, and care-based practices), and interspecies interac-tion (forms of proximity, accessibility, and shared use). These criteria establish a comparative lens for analyzing multisen-sory interior systems across conditions.

				The analysis employs three complementary tools. Sensory mapping identifies how material qualities, tactile continuity, and spatial thresholds structure perceptual experience. Rou-tine observation examines how domestic practices—including movement, rest, feeding, storage, and care—are spatially or-ganized and transformed through multisensory interventions. Spatial mediation analysis evaluates how furniture systems regulate proximity, accessibility, and interaction between human and non-human occupants. Together, these analytical tools connect sensory experience, material organization, and behavioral outcomes across the comparative case studies. 

				To support comparative interpretation, each case is discussed through qualitative categories (low, medium, high) applied across the three analytical dimensions. These categories are intended as descriptive comparative indicators rather than objective measurements. Sensory coherence is interpreted through the continuity of perceptual cues, behavioral syn-chronization through the alignment of routines, and percep-tual load through the clarity and legibility of spatial organiza-tion (Fig. 1).
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				While the study does not seek statistical generalization, the comparative framework enables the identification of recur-ring multisensory and behavioral patterns across distinct domestic conditions. 

				4. Case studies: multisensory interior systems across do-mestic conditions

				Each case study is analyzed through a consistent multisensory framework examining how spatial interventions reorganize perception, embodied movement, and behavioral routines with-in domestic interiors. Rather than focusing exclusively on for-mal or functional attributes, the analysis considers how materi-al continuity, spatial thresholds, and tactile conditions influence comfort, orientation, interaction, and routine stability. 
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				Figure 1. Conceptual framework of multisensory interior systems. The framework is structured through three interrelated analytical dimensions—sensory coherence, behavioral synchronization, and perceptual load—each interpreted through observable spatial and behavioral indicators. Together, these dimensions provide the comparative basis for examining multisensory regeneration across the case studies. Author’s elaboration.
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				The projects are therefore interpreted not simply as furniture proposals, but as experimental multisensory systems capable of restructuring domestic relationships through sensory medi-ation and spatial coordination.

				Addressing compact interiors, fragmented domestic in-frastructures, and aging-oriented environments, the cases demonstrate how regeneration occurs through the reconfigu-ration of behavioral and sensory relationships within shared domestic space.

				4.1. Case 1 – Compact Domestic Environments: Candicha

				Candicha examines compact domestic environments during COVID-19 lockdown conditions, where prolonged cohabi-tation intensified conflicts between human routines and the spatial needs of companion animals. Developed by Pedro Álvarez Silva and Carlos Ibarra Díaz (2021) within an academ-ic design research context, the project addresses conditions of spatial compression in multispecies domestic environments.

				Rather than expanding space or introducing additional ob-jects, the project operates through behavioral reuse, rein-terpreting existing typologies to reorganize proximity and routines within a fixed footprint. Observational analysis in-dicates that conflict arises less from lack of space than from the absence of differentiated yet connected zones capable of supporting negotiated co-presence (Álvarez Silva & Ibarra Díaz, 2021) (Fig. 2). 

				The intervention reorganizes the interior environment by introducing differentiated yet connected zones that support simultaneous occupation by human and animal inhabitants. 
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				Rather than increasing available space, the proposal restruc-tures patterns of movement, visibility, and proximity within the existing domestic layout, transforming the perception and use of a compact interior.

				Candicha, a multifunctional coffee table/pet refuge, inte-grates surface use, storage, and animal resting niches into a stratified system that organizes human and animal bodies across distinct yet connected levels, mediating proximity through calibrated thresholds (Fig. 3).
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				Figure 2. Spatial analysis of activity–context relationships in a 40 m² domestic environment, illustra-ting overlapping human–animal routines and spatial compression requiring mediated proximity. Adap-ted from Álvarez Silva & Ibarra Díaz (2021).

			

		

		
			
				Figure 3. Candicha project: Stratified multisensory furniture system integrating tactile continuity, mediated proximity, and layered spatial thresholds to support coordinated coexistence within compact multispecies interiors. Adapted from Álvarez Silva & Ibarra Díaz (2021).
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				Tactile and visual coherence is established through material and spatial continuity. Pine plywood provides tactile warmth and perceptual consistency, while continuous surfaces and rounded geometries facilitate movement and reduce spatial friction. These qualities support routine stabilization and enable coexistence without forced interaction.

				Through multisensory alignment, Candicha reorganizes com-pact domestic interiors by mediating proximity, movement, and coexistence between human and animal inhabitants. Tac-tile continuity, rounded geometries, and layered spatial thresh-olds reduce perceptual interruption while facilitating embod-ied movement within constrained environments. The tactile warmth and visual consistency of pine plywood contribute to sensory coherence, enabling a more stable perceptual envi-ronment that supports negotiated routines without requiring strict spatial separation. Behavioral synchronization emerges through stratified proximity, allowing partial alignment be-tween human and animal activities while preserving differen-tiated zones of occupation. Although the system still requires active negotiation, the intervention appears to reduce perceptu-al load by organizing coexistence through continuous sensory transitions and mediated interaction.

				4.2. Case 2 – Fragmented Domestic Infrastructures: Faldero

				Faldero examines domestic environments where dysfunction arises not from spatial limitation but from the fragmentation of infrastructural relationships between human and animal inhabitants. Developed by Roman Esparza Pérez and Jocelyn Mendoza Carranza (2026) within an academic design research context, the project addresses conditions in which multispe-
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				cies routines are spatially dispersed and weakly integrated.

				Analysis revealed that activities such as feeding, resting, hy-giene, and storage occur across disconnected locations, pro-ducing parallel behavioral circuits. Pet-related elements are loosely incorporated into the home, reinforcing visual clutter and separating animal practices from human-centered furni-ture systems (Fig. 4).

				The intervention addresses the interior as a fragmented be-havioral environment in which activities occur across discon-nected locations. By consolidating dispersed functions into coordinated zones, the proposal increases environmental legibility and strengthens relationships between domestic routines, producing a more coherent multisensory experience of the home.

				Faldero responds through typological reintegration, trans-forming conventional furniture – such as credenzas and aux-iliary tables – into multifunctional systems that consolidate multispecies activities within a unified spatial logic. 
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				Figure 4. Fragmentation of domestic micro-infrastructures, showing dispersed pet-related objects across household spaces, evidencing lack of integration and resulting discontinuities affecting multi-species routines. Adapted from Esparza Pérez & Mendoza Carranza (2026).
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				Feeding platforms, resting cavities, and storage are integrated into continuous multifunctional structures, enabling coordi-nated use across species (Fig. 5).

				By consolidating dispersed activities into structured zones, the intervention stabilizes routines and fosters proximity. In this case, transformation operates through infrastructural recom-position, converting fragmented domestic systems into coher-ent multispecies environments. This approach demonstrates how typological furniture systems can reorganize domestic infrastructures (Esparza Pérez & Mendoza Carranza, 2026).

				Through multisensory integration, Faldero transforms frag-mented domestic infrastructures into integrated environ-ments structured through tactile continuity, visual legibility, and coordinated routines. The consolidation of feeding, storage, and resting systems within continuous multifunction-al structures reduces perceptual fragmentation and reinforces environmental orientation across multispecies interactions. 
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				Figure 5. Faldero project: Integrated multisensory infrastructure consolidating feeding, storage, and resting systems into coherent tactile and visual sequences that stabilize multispecies routines and redu-ce perceptual fragmentation. Adapted from Esparza Pérez & Mendoza Carranza (2026).
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				Material consistency and unified spatial organization support sensory coherence by minimizing visual clutter and facilitat-ing smoother transitions between domestic activities. 

				Behavioral synchronization appears to increase as previous-ly dispersed routines become spatially coordinated through integrated furniture systems, while perceptual load is reduced through clearer environmental legibility and continuous movement sequences. Rather than expanding domestic space, the intervention regenerates interior relationships through infrastructural recomposition and multisensory continuity.

				4.3. Case 3 – Aging Environments and Multisensory Care Infrastructures: Tsiina

				The third case study addresses a demographic condition often underrepresented in multisensory interior discourse: aging humans cohabiting with aging companion animals. In this context, domestic space becomes a site where reduced mobility, physical vulnerability, and emotional dependency converge, while companion animals act as affective mediators supporting well-being, routine, and social engagement. The project, developed by Mariana Castillo Banda and Fernanda Morales García (2024), focuses on aging populations within multispecies domestic environments.

				The research identifies a condition of dual vulnerability in which both humans and animals experience declining physi-cal capacity and require coordinated spatial support. Conven-tional domestic arrangements and pet furniture fail to address this shared condition, often increasing physical effort and disrupting interaction (Fig. 6).
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				The intervention reconfigures the domestic interior as a care-oriented environment in which accessibility, proximity, and everyday interaction become primary spatial concerns. Rather than treating aging as an external condition requiring isolated adaptations, the proposal restructures the interior to support continuous multispecies care within ordinary domes-tic routines.

				The project responds by reframing furniture as a multisen-sory care infrastructure. Rather than introducing isolated solutions, Tsiina integrates seating, resting platforms, feeding zones, and storage within a unified system calibrated to ergo-nomic, anthropometric, and zoometric requirements (Castillo Banda & Morales García, 2024). 

				Material and sensory qualities reinforce this accessibility and care approach. The use of planks and beams of solid pine wood, combined with soft natural fiber upholstery and cushioned surfaces, introduces a tactile and visual richness that differs from conventional furniture systems. The natural grain, warmth, and structural qualities of solid pine provide 
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				Figure 6. Dual vulnerability in aging environments, showing an elderly user bending to interact with a pet, highlighting ergonomic misalignment and physical strain. Adapted from Castillo Banda & Morales García (2024).
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				tactile stability, grip, and sensory familiarity, supporting safe interaction while reinforcing perceptions of comfort and material continuity. Rounded edges and coherent mate-rial transitions further enhance safety while maintaining a domestic, non-clinical atmosphere. Rather than relying on uniform industrial finishes, the material system emphasizes natural variation and embodied contact, fostering emotional reassurance, attachment, and continuity within the shared environment.

				A key spatial strategy lies in aligning human and animal bodies within shared ergonomic zones. Elevated resting plat-forms position companion animals within reach, eliminating the need for bending and transforming care routines – such as feeding, grooming, and resting – into accessible and continu-ous interactions. This alignment supports both physical ease and sustained tactile proximity to reinforce emotional bonds. Care is embedded within everyday spatial experience rather than treated as an auxiliary function (Fig. 7).
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				Figure 7. Tsiina project: Multisensory care-oriented furniture infrastructure aligning ergonomic accessibility, tactile reassurance, and continuous interspecies interaction within aging domestic envi-ronments. Adapted from Castillo Banda & Morales García (2024)
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				This case suggests that the regeneration of domestic built assets in aging contexts may require a shift from functional adaptation toward care-oriented spatial infrastructures. Fur-niture operates as an active interface that sustains interspecies companionship under conditions of physiological decline. Within the organism-centered framework, this case provides the strongest illustration of the study’s central proposition: communal well-being can emerge from interior systems that support vulnerability, proximity, and care. By integrating ac-cessibility, multisensory coherence, and shared routines, Tsiina positions interior design as a practice of ethical cohabitation, where regeneration is achieved through the reconfiguration of relationships rather than the replacement of space.

				Through multisensory care-oriented design, Tsiina trans-forms aging domestic environments into accessible relation-al infrastructures supporting both physical and emotional well-being. Tactile warmth, soft material transitions, ergo-nomic reach zones, and the sensory familiarity of natural wood surfaces contribute to a stable sensory environment that reduces physical strain while reinforcing emotional reassur-ance under conditions of vulnerability. The spatial alignment of human and animal bodies within shared ergonomic zones enables continuous visual and tactile interaction, embedding care routines directly into everyday domestic experience. Sensory coherence emerges through the integration of materi-al continuity, embodied accessibility, and environmental leg-ibility, while behavioral synchronization is achieved through interdependent routines organized around proximity and assisted interaction. By minimizing perceptual and physical 

			

		

		
			
				Enhancing Domestic Built Assets through Multisensory Cohabitation by J. L. González Cabrero, A. M. Ávila Ochoa & N. A. González Vega

			

		

	
		
			
				197

			

		

		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				effort, the intervention illustrates how multisensory interior systems can regenerate domestic environments through care, companionship, and sustained embodied interaction.

				Together, the three cases articulate a progression from spa-tial compression to infrastructural fragmentation and, ulti-mately, to care-oriented environments. While each responds to a distinct condition, all demonstrate that multisensory interior systems reorganize domestic practices by structuring proximity, stabilizing routines, and aligning multispecies interaction. 

				
					Case Study

				

				
					Sensory

					Coherence

				

				
					BehavioralSynchronization

				

				
					Perceptual Load

				

				
					Main Multisensory Strategy

				

				
					Spatial/Behavioral Outcome

				

				
					Candicha

				

				
					Medium

				

				
					Medium

				

				
					Medium reduction

				

				
					Tactile continuity and layered spatial thresholds

				

				
					Negotiated multispecies coexistence in compact interiors

				

				
					Faldero

				

				
					High

				

				
					Medium–High

				

				
					High reduction

				

				
					Material continuity and infrastructural reintegration

				

				
					Stabilization of fragmented multispecies routines

				

				
					Tsiina

				

				
					Very High

				

				
					High

				

				
					Very High reduction

				

				
					Ergonomic multisenso-ry care infrastructure

				

				
					Accessible care-oriented 

					cohabitation 

					and emotional 

					continuity

				

			

		

		
			
				Table 1. Comparative interpretation of multisensory analytical dimensions across case studies. The qualitative categories presented in this table are intended as comparative interpretive indicators rather than objective measurements.
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				5. Comparative Analysis and Discussion: Multisensory 

				Regeneration across Scales

				5.1. Behavioral Outcomes Across Spatial Scales

				Across the three cases, behavioral organization emerges as the primary mechanism through which multisensory interi-or systems influence domestic life. While the interventions respond to distinct spatial conditions, all demonstrate that routine formation is shaped by the alignment between senso-ry cues, spatial thresholds, and opportunities for interaction. The comparison suggests that multisensory regeneration does not depend on a specific domestic typology but on the capac-ity of interior systems to support stable patterns of cohabita-tion, accessibility, and everyday use. Differences between the cases therefore reflect variations in spatial context rather than variations in the underlying regenerative logic.

				5.2. Multisensory Coherence as Regenerative Strategy

				The comparative analysis suggests that multisensory coher-ence functions as a primary mechanism supporting regener-ative transformation within domestic interiors. By aligning tactile, spatial, and visual cues, interior systems reduce cog-nitive friction and enhance perceptual clarity, supporting more stable behavioral patterns. In compact environments, this alignment organizes movement within constrained condi-tions, reducing spatial stress. In fragmented interiors, it con-solidates dispersed activities into coherent zones, reinforcing routine continuity. In aging contexts, it supports accessibility and emotional reassurance by enabling proximity and reduc-ing physical and cognitive effort.
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				These findings indicate that transformation can emerge through the reorganization of multisensory conditions and everyday routines rather than through spatial expansion or material replacement. Multisensory alignment thus operates as a strategic tool for enhancing both perceptual experience and everyday functioning.

				5.3. Furniture as Behavioral Infrastructure

				The cases suggest that furniture systems can function as be-havioral infrastructures within domestic interiors. Rather than isolated objects, they act as spatial interfaces that organize movement, interaction, and care across species. This perspec-tive aligns with Chaves’ (2005) notion of design as an invisible system structuring behavior and with Rice’s (2007) understand-ing of interiors as culturally mediated environments.

				Within the organism-centered framework, furniture becomes a multispecies interface that coordinates relationships be-tween human and non-human inhabitants. The aging-oriented case reveals the most advanced application of this condition, where furniture integrates mobility support, tactile reassur-ance, and shared spatial alignment. Together, these findings support the interpretation of multisensory interior systems as a potentially scalable strategy for the regeneration of domes-tic built assets across diverse spatial and social conditions.

				5.4. Contributions and Methodological Implications

				The study contributes to current discussions on multisensory interiors by framing regeneration as a process of behavioral and perceptual reorganization rather than solely material transformation. The comparative framework illustrates how 
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				sensory coherence, behavioral synchronization, and percep-tual load can be used as qualitative dimensions for interpret-ing the relationship between interior environments and every-day practices.

				Methodologically, the research expands the potential of re-search-through-design pedagogy as a source of situated knowledge. By treating academic design projects as explora-tory prototypes rather than finalized solutions, the study pro-vides a structured approach for examining how multisensory strategies operate across different domestic conditions while generating comparative insight into multispecies cohabitation and interior regeneration.

				5.5. Regeneration of Existing Domestic Built Assets

				The comparative findings suggest that the regeneration of domestic built assets can occur through the reorganization of sensory and behavioral relationships rather than through architectural replacement or physical expansion. Across the three cases, the existing domestic environment remains sub-stantially intact; transformation emerges through the strate-gic reconfiguration of interior systems, routines, and multi-sensory conditions embedded within the dwelling.

				This perspective aligns with contemporary approaches to adaptive reuse that prioritize the enhancement of existing spatial resources over the introduction of new construction. Rather than treating regeneration as a process of material substitution, the projects illustrate how domestic environ-ments can acquire renewed functional, social, and emotional value through interventions operating at the scale of interior systems and everyday practices.
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				In Candicha, regeneration occurs through the reinterpretation of underutilized domestic space, enabling compact interiors to support multispecies coexistence without increasing their physical footprint. In Faldero, the reorganization of frag-mented domestic infrastructures generates greater continuity between previously disconnected activities, reinforcing the usability and legibility of the existing environment. In Tsii-na, regeneration emerges through the adaptation of domestic settings to conditions of aging and vulnerability, extending the capacity of the home to support care, accessibility, and emotional continuity over time.

				From this perspective, multisensory interior systems function as regenerative mechanisms because they enhance the perfor-mance of existing domestic assets through perceptual align-ment, routine stabilization, and relational accessibility. The findings therefore support the argument that domestic regen-eration can be achieved through the recalibration of sensory experience and behavioral organization, positioning interior design as a strategic tool for extending the social, functional, and affective life of existing built environments.

				6. Conclusion 

				This paper proposes an organism-centered framework for un-derstanding how existing domestic built assets can be regen-erated through multisensory interior systems and behavioral reuse strategies. Through three comparative case studies, the research suggests that furniture-mediated multisensory configurations can reorganize domestic routines, structure multispecies interaction, and support communal well-being 
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				through the recalibration of existing sensory and behavioral relationships.

				Rather than identifying a single model of domestic transfor-mation, the comparative analysis demonstrates that regenera-tion emerges through context-specific forms of multisensory adaptation. Across the cases, the common factor is not the type of intervention but the capacity of interior systems to improve accessibility, reinforce routine stability, and support meaningful forms of cohabitation within existing domestic environments.

				Among the three cases, the aging-oriented intervention most clearly illustrates the potential of multisensory care infra-structures to address vulnerability through spatial and sen-sory support. Its emphasis on accessibility, proximity, and embodied interaction highlights how interior design can con-tribute to long-term well-being without requiring substantial architectural modification.

				These findings support an understanding of interior design as a regenerative practice grounded in behavioral organization, sensory experience, and relational cohabitation. Rather than prioritizing replacement, the study suggests that domestic well-being can emerge through the recalibration of existing interior systems and the reinforcement of meaningful interac-tions over time. Future research may expand this framework through post-occupancy studies and longitudinal observation of multispecies domestic interaction beyond academic de-sign-research contexts.
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				Abstract

				The sensory conditions through which urban life is experienced—including comfort, sound, smell, texture, rhythm, and thermal quality—are largely absent from how regenera-tion in African inner cities is assessed and governed. This literature review argues that this absence has real consequences: when regeneration privileges visible order over mul-tisensory experience, it can disrupt the conditions that sustain community attachment, livelihood, and spatial belonging. The review uses multisensory coherence and sensory governance to synthesise scholarship on perception, infrastructure, maintenance, and urban regulation in African inner-city contexts. Multisensory coherence describes how visual, auditory, olfactory, tactile, thermal, and kinaesthetic cues interact to support com-fort, wayfinding, familiarity, and attachment. Sensory governance concerns how mainte-nance, lighting, security, and waste management shape sensory environments with une-qual social consequences. Drawing on phenomenology, environmental psychology, and African urbanism, the review shows that sensory conditions shape how places are valued, inhabited, and contested. Evidence from Cairo, Harare, Bulawayo, and Johannesburg shows that efforts to improve urban order may support belonging or reproduce exclusion, depending on whose sensory priorities they serve. The review proposes a community-de-fined sensory baseline and sensory impact statement as standard planning instruments, ensuring regeneration is assessed by what it preserves, disrupts, or displaces.
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				1. Introduction

				Urban regeneration in African inner cities confronts a persis-tent paradox. Projects designed to improve living conditions often dismantle the very qualities that sustain community attachment and spatial belonging. This occurs because con-ventional planning privileges visual transformation over the multisensory realities through which residents experience place. The smell of street food, the acoustic rhythms of infor-mal trade, the tactile familiarity of weathered materials, the thermal comfort of shaded arcades, and the temporal pulse of neighbourhood routines constitute sensory grammars that give meaning to urban space. When regeneration erases these registers in pursuit of modernist visual order, it can produce spatial alienation rather than social uplift.

				The implications extend directly into the politics of urban governance. Much of the world’s urban growth is now concen-trated in African and Asian cities, where the trajectory of global urbanisation will largely be determined (UN-Habitat, 2022). Yet African and Global South cities have too often been treated as deficient versions of Northern urban models rather than as gen-erative sites of theory (Robinson, 2006). This review treats Afri-can inner-city experience as a primary source of insight rather than a context to which Euro-American theory is applied.

				This review follows a conceptual synthesis approach, con-necting bodies of literature rarely linked in urban regenera-tion debates, namely multisensory perception and phenom-enology, place attachment and environmental psychology, infrastructure, maintenance and repair, African urbanism and informality, and regeneration and adaptive reuse. 
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				As mapped in Figure 1, the conceptual pathway moves across seven stages, beginning with the research problem and mov-ing through the synthesis of these five literature streams toward two organising concepts, multisensory coherence and sensory governance. These concepts are grounded in empir-ical cases from Cairo, Harare, Bulawayo, and Johannesburg, before culminating in a critical synthesis and a communi-ty-led planning-practice proposition. The central proposition is that regeneration in African inner-city contexts should be evaluated not only by visual improvement, investment return, or physical upgrading, but by how it affects the sensory con-ditions through which people experience comfort, memory, livelihood, dignity, belonging, and spatial justice.
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				Figure 1. Conceptual pathway of the review.
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				1.1. Conceptual Framework: Coherence and Governance

				Both multisensory coherence and sensory governance func-tion as organising concepts through which established bodies of scholarship are applied to African inner-city regeneration. Multisensory coherence builds on multisensory perception and refers to the degree to which sensory cues in urban environ-ments are legible, mutually reinforcing, and supportive of com-fort, wayfinding, and attachment. Sensory governance builds on infrastructural affect and maintenance theory and describes how everyday governance practices produce sensory envi-ronments with unequal political consequences. Infrastructure generates the ambient environment of everyday life (Larkin, 2013), while repair and maintenance continually reconstitute its material and sensory conditions (Graham and Thrift, 2007). Service delivery produces unequal forms of citizenship and dignity (Anand, 2017). Lefebvre’s (2004) rhythm analysis adds a temporal dimension: urban environments are shaped by the timing of cleaning, market activity, lighting transitions, and security patrols. These practices determine whether places feel cared for or exclusionary. This integrated framework treats everyday urban management as implicit sensory design. Since sensory norms are never neutral, sensory governance operates as a distributive process shaping whose ways of inhabiting the city are recognised, regulated, or displaced.

				2. Multisensory Experience and the Built Environment

				Contemporary architectural theory increasingly recognises that people experience the built environment through multi-ple senses. Architecture is an embodied event involving sight, sound, touch, smell, movement, and memory (Pallasmaa, 
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				1996), and neuroscientific research confirms that these stim-uli interact to shape spatial understanding (Mallgrave, 2013; Spence, 2020). In African inner-city contexts, sensory cues are not incidental; they are the fundamental mechanisms through which urban life becomes legible and meaningful. Each sense produces a distinct mode of spatial knowledge (Rodaway, 1994), yet these modes do not operate in isolation; the senses function as socially organised ways of knowing the world (Howes & Classen, 2014).

				People come to know environments not through instantaneous observation but through repeated movement, practice, and em-bodied familiarity (Ingold, 2000). A materially worn environ-ment may still feel coherent if its sounds, surfaces, rhythms, and patterns of use remain legible to those who inhabit it. Because urban environments are constituted through recurring cycles of activity and maintenance (Lefebvre, 2004), regenera-tion that disrupts these established sensory rhythms may weak-en familiarity even where it strictly improves visual order.

				3. Place Attachment, Comfort, and Emotional Response

				Place attachment is a central constituent of identity, belong-ing, memory, and social continuity (Low & Altman, 1992). Scannell and Gifford’s (2010) tripartite framework links at-tachment to person, psychological process, and place, while the bonds it describes yield measurable benefits, including identity stability and positive emotional responses (Scannell & Gifford, 2017). Belonging develops through familiarity and sustained engagement (Relph, 1976), and undifferentiated space becomes meaningful place through sensory memory and embodied use (Tuan, 1977). Regeneration that removes 
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				the sensory cues through which residents navigate and inhabit an area can weaken this attachment even where it achieves physical upgrading. 

				In African and Global South contexts, attachment cannot be understood solely through comfort or formal spatial order. In informal and marginalised environments, attachment may persist under conditions of insecurity, overcrowding, and infrastructural neglect. Studies of Cairo’s Manshiyat Naser show that attachment operates as spatial resistance, allow-ing residents to assert dignity and agency in environments marked by hazard (Adel et al., 2025). In Harare’s informal set-tlements, attachment rests on livelihood, routine, and social survival despite material limitations (Bandauko et al., 2022). Attachment here is a political and functional bond rather than a straightforwardly positive affective state. Since even subtle changes to the sensory environment shape emotional response (Ellard, 2015), such attachments are easily missed by conventional technical surveys and require participatory methods able to capture everyday sensory patterns.

				4. Multisensory Design in Regeneration and Adaptive Reuse

				Architectural experience is shaped through sensory-motor and meaning-making systems (Chatterjee et al., 2021). Inter-ventions that replace familiar material conditions with vis-ually ordered but sensory-unfamiliar environments weaken the affective bonds crucial for orientation and belonging. As demonstrated in Bulawayo, formal planning routinely priv-ileges vision while neglecting the embodied sensory dimen-sions directly linked to comfort and safety (Muleya & Camp-bell, 2020).
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				Adaptive reuse addresses this gap by preserving sensory con-tinuity. Existing buildings carry acoustic qualities and pati-nated surfaces through which users attach meaning to place; adaptive reuse maintains these cues while extending building life (Ibrahim & Eltarabishi, 2021; Zhang et al., 2025). However, sensory evidence from tourism research must not be applied uncritically to residents: what registers as atmospherically rich for a visitor may be the vital sensory grammar of daily survival for a resident (Lee, 2015; Bender et al., 2024).

				Johannesburg offers a concentrated illustration of the ten-sions between regeneration as economic improvement and re-generation as lived sensory experience. National assessments continue to document the entrenched inequality and uneven service delivery that shape South African inner cities, condi-tions that translate directly into uneven sensory environments (South African Cities Network, 2022). While instruments such as Urban Development Zones and City Improvement Districts have produced perceived benefits predominantly for investors (Ngwabi, 2009), accounts of renewed inner-city investment (Bethlehem, 2013; TUHF, 2019) often obscure the lived expe-rience of residents in precarious tenure. Because the geogra-phy of these instruments concentrates in commercial nodes, reinforcing apartheid-era spatial inequalities (Peyroux, 2006; Ballard et al., 2021; Turok et al., 2021), sensory governance is itself unevenly distributed. 

				5. Governance as Sensory Practice

				Repair and maintenance are forms of secondary urban pro-duction that hold cities together (Graham & Thrift, 2007). 
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				When maintenance is deferred, the consequences are sensory before they are anything else: visible decay, the proliferation of bad buildings, and acoustic disruption become the medium through which neglect is communicated. Since infrastruc-ture produces the ambient environment of everyday life and service delivery shapes differential forms of citizenship, the distribution of sensory goods, such as working lights, main-tained pavements, and acoustic comfort, is itself a distribu-tion of urban dignity (Larkin, 2013; Anand, 2017). 

				Operational governance determines the quality of these goods. Illumination levels are associated with perceived safety (Port-nov et al., 2020) and reduced crime outcomes (Chalfin et al., 2022). Public-space governance relies heavily on maintenance, strategic coordination, and resourcing (Jansson et al., 2020). Contemporary management models distribute these respon-sibilities across state, market, and community actors in ways that shape service quality (de Magalhães & Carmona, 2009). In Johannesburg, municipal strategy has framed the upgrading and safeguarding of inner-city parks as central to regeneration, treating safe public space as a deliberate governance objective (Johannesburg City Parks and Zoo, 2017).

				Crucially, sensory governance is politically ambivalent as interventions improving comfort for some may simultane-ously displace or delegitimise the sensory practices of others. The power to define order tends to reflect the priorities of property owners and investors. City Improvement Districts have become an established mechanism through which prop-erty owners coordinate maintenance, cleaning, and security 
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				at precinct scale (Gauteng Precinct Management Association, 2022). In South African City Improvement Districts, however, these neoliberal governance instruments produce commer-cially ordered public spaces by excluding groups read as in-compatible (Miraftab, 2007). Johannesburg’s pursuit of clean, orderly inner-city space has historically relied on the policing of bodies defined as disruptive (Murray, 2011). Spaces shaped through security reflect the sensory tolerances of those who govern them (Amin, 2008), risking the reproduction of a re-vanchist city (Smith, 1996). Without commitments to spatial justice, sensory upgrading reproduces dispossession under the language of cleanliness. 

				6. African Urbanism and Informal Sensory Regimes

				African urbanism demonstrates that informality, colonial legacies, and everyday improvisation produce sensory re-gimes formal planning often fails to recognise. Writing the African metropolis on its own terms means treating its forms of life as generative rather than deficient (Mbembe & Nuttall, 2004). In South African cities, postcolonial planning systems clash with the improvised rationalities through which resi-dents inhabit urban space (Watson, 2009). Formal planning defines acceptable soundscapes and enforces them against the practices of informal traders and commuters. Instead, frame-works must recognise self-organisation as a form of urban intelligence (Pieterse, 2008).

				Simone’s (2004a) concept of “people as infrastructure” re-veals that dense social networks and adaptive routines pro-duce the acoustic textures and material surfaces through 
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				which inner-city life becomes liveable. These sensory atmos-pheres are active forms of local organisation (Simone, 2004b). Bayat’s (2010) “quiet encroachments of the ordinary”, such as vendors expanding their space and residents pushing domes-tic life into public thresholds, are practices that produce vital sensory territories. Alexandra in Johannesburg illustrates these tensions under conditions of acute urban stress, where overcrowding sits alongside established social networks that produce a dense and legible sensory environment. Treating these practices as disorder risks dismantling urban survival mechanisms. Multisensory approaches must recognise res-idents not merely as stakeholders but as producers of indis-pensable sensory knowledge (Tremblay & Harris, 2022).

				7. Planning Practice Proposition: Community-Led Sensory Assessment

				 If sensory conditions are constitutive of how environments are experienced and contested, regeneration cannot be re-sponsibly planned without understanding the sensory condi-tions already present. This obligation is best met through a community-led sensory audit undertaken before major up-grading, ensuring that planners guide and contribute to these environments rather than unilaterally creating them from the top down. The audit should document visual, auditory, olfactory, tactile, thermal, and kinaesthetic conditions, iden-tifying both sensory stressors and sensory assets. This dis-tinction helps planners differentiate between conditions that harm well-being and practices that express legitimate, liveli-hood-sustaining urban life.
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				Low-cost methods such as sensory walks, participatory map-ping, night-time lighting audits, and acoustic mapping cap-ture dimensions that standard technical surveys miss. Con-sequently, every regeneration plan for an African inner-city precinct should include two linked instruments. The first is a sensory baseline, which records existing sensory assets, stressors, rhythms, attachments, and livelihood-supporting practices before any intervention begins. The second is a sen-sory impact statement, which assesses how proposed changes may affect comfort, access, safety, memory, livelihood, place attachment, and displacement risk.

				8. Conclusion

				Regeneration in African inner-city contexts should be as-sessed not only through visual form, investment return, or physical upgrading, but through the sensory conditions shap-ing how environments are perceived, valued, and contested. Sensory conditions are not a supplementary dimension of urban quality but a constitutive one; governance practices ignoring them actively shape who belongs and who does not. 

				Multisensory coherence and sensory governance connect per-ception, infrastructure, and African urbanism to the political realities of regeneration. In African inner-city contexts, these practices are profoundly shaped by informality and commu-nity improvisation. The central finding is that these practices are structurally ambivalent: interventions strengthening safe-ty for some can marginalise informal trade and visible forms of urban survival. Sensory improvement and inclusive regen-eration are not the same thing. 
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				Integrating a community-defined sensory baseline and sen-sory impact statement ensures that interventions are assessed by what is preserved, legitimised, or displaced, allowing lived experience to guide genuine urban repair.
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				Abstract

				This paper examines the evolution of multisensory design methodologies in interior architecture and design, focusing on approaches that foreground sensory experience as a primary design driver rather than a secondary aesthetic concern. Building on architec-tural phenomenology and the seminal concept of Design Primario developed by Italian designer Clino Trini Castelli in the 1970s, the discussion traces how attention to immaterial and perceptual qualities – such as light, sound, texture, microclimate, and scent – has reshaped both design processes and representational tools. The paper then expands the notion of the sensorium beyond the traditional five senses, incorporating vestibular, proprioceptive, thermal, temporal, and social dimensions of spatial experience. Biophilic and inclusive sensory design are presented as two methodological frameworks that oper-ationalize multisensory thinking in ethically and socially responsive ways. 

				Finally, the contribution of contemporary technologies, including virtual reality, multisen-sory simulation, and neurophysiological measurement, is examined alongside empirical evidence linking multisensory environments to psychological and physical well-being. Neurodiversity is introduced as a critical perspective through which to consider interior design, acknowledging that the heterogeneity of sensory, cognitive, and attentional pro-files require adaptive, flexible environments rather than universal solutions. 

				Overall, the paper argues that multisensory design constitutes a paradigm shift in which interiors are conceived as dynamic sensory ecosystems with measurable effects on human behaviour, cognition, and health.
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				1. Introduction

				Over the past decades, interior architecture and design have undergone a significant epistemological shift, moving away from a predominantly visual and formal understanding of space toward a more holistic conception of human experi-ence. Traditional design methodologies have long privileged geometry, proportion, and visual composition, often treating other sensory dimensions as secondary or decorative. Howev-er, research in environmental psychology, neuroscience, and human-centred design increasingly demonstrates that spatial experience emerges from the integration of multiple sensory modalities, including sound, touch, smell, movement, and thermal perception.1 Within this context, multisensory design has gained prominence as both a theoretical framework and a practical methodology aimed at shaping spaces that respond more closely to human perceptual and embodied needs.

				This paper situates contemporary multisensory design prac-tices within a longer intellectual lineage, highlighting early theoretical contributions that anticipated current concerns. In particular, it revisits architectural phenomenology and the concept of Design Primario by Clino Trini Castelli, which foregrounded immaterial and atmospheric qualities as the true substance of spatial experience. Building on this founda-tion, the paper explores how expanded sensory parameters, biophilic principles, inclusive design strategies, and emerging technologies collectively redefine what counts as a design 

				
					1	This research has been developed within the framework of PRIN - Call 2022 Prot. 2022HYSFNR The Crossmodal Congruence Toolkit: a Behavioural Neuroscience Framework for Spatial Design and has been funded by the European Union - Next Generation EU.
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				variable. By synthesizing theoretical perspectives with em-pirical findings, the paper seeks to demonstrate that multi-sensory design is not merely an aesthetic trend, but a rigorous and evidence-based approach with profound implications for well-being and social life.

				1.1. Gap and Aim

				Despite the growing attention to sensory experience in in-terior architecture and design research, contemporary inte-riors are still predominantly conceived through visual and functional paradigms. As a consequence, the emotional and multisensory dimensions of spatial experience often remain secondary within design methodologies.

				This paper addresses this gap by examining how multisen-sory design approaches can reframe interior architecture as an experiential discipline. In particular, the study traces the theoretical lineage from early concepts such as architectural phenomenology and Design Primario to contemporary multi-sensory methodologies supported by immersive technologies and evidence-based research.

				2. Multisensory Experience as a Conceptual Framework

				By synthesizing phenomenological theory, multisensory de-sign methodologies, and recent technological tools, the paper proposes an integrated framework for understanding how interior landscapes can be intentionally designed through sensory orchestration.

				Multisensory design emerges from the recognition that spatial perception results from the integration of multiple sensory modalities rather than from vision alone. Research in envi-
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				ronmental psychology and neuroscience increasingly demon-strates that sound, temperature, smell, texture, and bodily movement contribute significantly to the experience of space (Spence, 2020; Pallasmaa, 1996).

				From this perspective, interiors can be understood as mul-tisensory systems in which perceptual stimuli interact to produce atmosphere. This shift from visual to sensory com-position forms the conceptual basis for contemporary multi-sensory design methodologies.

				3. The Emotional and Sensory Dimensions of Interior Space

				Recent research in cognitive science and environmental cog-nition suggests that human understanding is deeply rooted in sensory-motor processes. Concepts - traditionally consid-ered abstract and symbolic units of thought - are increasingly interpreted as emerging from neural structures associated with perception and bodily action. Studies drawing on neuro-science, neural computation, and cognitive linguistics indi-cate that the sensory-motor system plays a fundamental role not only in perception but also in the formation of abstract concepts (Gallese & Lakoff, 2005). In this view, cognition is shaped through embodied interaction with the physical world. Therefore, spatial experience contributes directly to the for-mation of meaning, rather than merely providing a neutral backdrop for cognitive processes (Ruzzon, 2026).

				Language itself offers evidence of this embodied grounding. Everyday expressions frequently rely on sensorimotor meta-phors – such as “taking a leap forward”, “diving into an ad-venture,” or “embracing an idea” – demonstrating how spatial and bodily experience’s structure conceptual thought. 
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				Figure 1. Light, colour and materiality as atmospheric generators. Visual perception emerges through the interaction of luminous conditions and sensory qualities of surfaces (photo by Pierfrancesco Sarzi Braga).
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				These morphodynamic patterns of perception and action be-come the basis through which meanings are constructed and communicated. Architecture participates in this same cogni-tive process: from its earliest manifestations, it has translated rituals, habits, and patterns of social interaction into spatial form, shaping and expressing the essence of human experi-ence (Ruzzon, 2026).

				Interior spaces constituted experiential frameworks through which individuals constructed memory, identity, and a sense of belonging. Architectural phenomenology has long em-phasized that spatial experience is fundamentally embodied, emerging from the interaction between the human body and the sensory conditions of interior architecture (Merleau-Pon-ty, 2011; Pallasmaa, 1996). Light filtering through openings, the resonance of sound across surfaces, the tactile qualities of materials, and the sequences of movement through space all contributed to shaping how interiors were perceived and inhabited (Fig. 1).

				Several authors have argued that contemporary commercial and institutional interiors often privilege efficiency, standard-isation, and visual communication over sensory richness and atmospheric complexity (Augé, 1995; Koolhaas, 2002; Pallas-maa, 2011).

				The experiential implications of this shift are substantial. Environmental psychology research suggests that highly stan-dardised environments, characterised by repetitive layouts and limited sensory variation, may reduce opportunities for emotional attachment and place identity (Ellard, 2015; Scan-nell & Gifford, 2010). 
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				Therefore, reconsidering interior space as an emotional and sensory medium represents a critical task for contemporary design. Interiors are not merely visual compositions; they are environments perceived through the entire body and inter-nalized through sensory experience. When design carefully plans atmosphere, perception, and multisensory stimuli, interior spaces can establish subtle dialogues between place and the human mind. These dialogues unfold experientially rather than discursively, shaping how contexts are felt before they are consciously interpreted. 

				From this perspective, emotion should not be understood as a decorative layer applied at the end of the design process. Rath-er, it emerges from the interplay of sensory conditions that structure spatial perception. Long before users interpret a set-ting intellectually, they respond to it physically and affectively. Light intensity, acoustic resonance, tactile textures, thermal conditions, spatial proportions, and patterns of movement all contribute to shaping immediate emotional responses. This interpretation aligns with theories of emotional design, which argue that affective responses emerge through the interaction between sensory qualities, cognitive appraisal, and embodied experience (Norman, 2004; Desmet & Hekkert, 2007).

				Phenomenological research confirms that perception origi-nates in embodied interaction with space rather than purely cognitive interpretation (Merleau-Ponty, 2011). A narrow pas-sage may generate tension, a sudden spatial expansion may release it, and subtle shifts in light or materiality can alter emotional awareness without deliberate cognitive effort.

			

		

		
			
				Multisensory Design Approaches in Contemporary Interiors by A. Anzani, B. Di Prete & E. Lonardo

			

		

	
		
			
				229

			

		

		
			
				PAD Pages on Arts and Design #30

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				These insights resonate directly with the principles of multi-sensory design. By recognizing that spatial experience arises from the integration of multiple sensory modalities, multi-sensory design methodologies seek to consciously organize light, sound, texture, smell, and microclimate as primary de-sign parameters. Rather than treating atmosphere as an acci-dental by-product of form, these approaches position sensory experience as the central driver of design decisions. In doing so, they reconnect interior architecture with its historical role as a discipline capable of shaping embodied perception and emotional engagement.

				The relevance of this approach becomes particularly evident in cultural interiors such as museums, memorials, and exhibi-tion settings. When spatial design relies exclusively on visual displays or textual explanations, visitors often remain passive observers. Conversely, interiors that activate multiple sensory channels enable visitors to participate physically and percep-tually in the narrative of the space. Through carefully de-signed atmospheres and spatial sequences, such places trans-form visitors from spectators into embodied participants, producing experiences that remain present in memory long after the physical encounter has ended (Böhme & Thibaud, 2018; Pallasmaa, 2011).

				Within this framework, multisensory design can be under-stood as an attempt to restore the experiential depth of in-terior spaces. By integrating sensory perception, emotional response, and spatial atmosphere into the design process, contemporary methodologies seek to overcome the limita-tions of visually dominant design paradigms. 
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				The following sections examine how multisensory approach-es - from the early concept of Design Primario to contem-porary technological tools - provide concrete strategies for reactivating the emotional and perceptual potential of interior space.

				3.1. Embodied Perception and Cultural Mediation

				Contemporary theories of embodied and enactive cognition increasingly describe perception as an active process emerg-ing from the continuous interaction between brain, body, and environment (Shapiro, 2019; Varela et al., 2017). Rather than passively receiving sensory information, individuals actively construct perceptual experience through their embodied en-gagement with the surrounding world.

				Although embodied cognition suggests that perception is root-ed in shared sensorimotor mechanisms, the meanings attribut-ed to sensory experiences are not entirely universal. Cultural traditions, social practices, and personal memories shape the ways colours, smells, temperatures, and spatial atmospheres are interpreted and valued. Warm colours, for example, may evoke hospitality in some contexts and warning or danger in others, while olfactory and thermal cues often carry culturally embedded associations. Consequently, multisensory experi-ence operates through the interplay between a common biolog-ical basis and culturally acquired systems of meaning.

				From this perspective, perception can be understood as a culturally mediated process rather than the mere outcome of physiological responses. As Briata (2020) argues, the mul-
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				tisensory landscapes of contemporary multicultural cities demonstrate that sounds, smells, colours, languages, and patterns of bodily proximity acquire significance through socially and historically constructed frameworks. Environ-mental stimuli are therefore not neutral properties of space; they contribute to shaping what is experienced as familiar or unfamiliar, comfortable or unsettling, acceptable or inappro-priate. Spatial perception thus emerges from the continuous interaction between embodied sensory inputs and culturally learned interpretative codes.

				Briata further suggests that everyday coexistence in plural urban environments is itself a form of bodily practice, requir-ing individuals to develop a gradual habituation – or even an “indifference to difference” – towards heterogeneous sensory conditions and diverse understandings of proximity, distance, and social interaction. Such processes of adaptation play a crucial role in fostering coexistence, yet they also partici-pate in the construction of symbolic boundaries and forms of exclusion, since sensory memories become embedded within collective narratives and cultural representations.

				This perspective reinforces the view that environmental per-ception cannot be fully explained through biological mech-anisms alone. For the design disciplines, it implies that spa-tial experience is co-produced by the material qualities of environments and by the socio-cultural frameworks through which individuals interpret them. Consequently, multisensory design should account not only for universal perceptual pro-cesses but also for the cultural diversity that shapes the expe-rience and meaning of space.
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				4. Design Primario and the Primacy of Sensory Atmospheres

				One of the earliest and most influential methodological ap-proaches to multisensory design was articulated by Italian de-signer Clino Trini Castelli in the 1970s through the concept of Design Primario. Castelli challenged the dominance of form and function in modernist design by shifting attention toward what he described as the “immaterial aspects” of spaces, or soft components of the project. These include colour, texture, light, sound, microclimate, and scent - elements that, taken together, generate what Castelli defined as “the true experi-ence of people in artificial environments” (Castelli & Mitchell, 2014, p. 305).

				Unlike conventional interior design methodologies, which typically begin with spatial layout and volumetric definition, Design Primario inverts the design sequence. Rather than asking how a space should look, it asks how it should feel. Thus, the design process starts with the conceptualization of a desired atmosphere or sensory mood, such as calm-ness, intimacy, stimulation, or vitality. Formal, material, and technical decisions are subsequently derived from this initial sensory intention. For example, instead of first defin-ing a room’s geometry and then selecting finishes, a Design Primario approach might begin with the intention to evoke a multisensory image such as “dawn in a forest,” characterized by diffuse bluish light, soft acoustic textures, subtle olfactory cues of earth and vegetation, and a cool, humid microclimate. Architectural elements, materials, and technologies are then arranged to produce this coherent sensory composition.
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				This methodological reversal has significant implications. It positions atmosphere not as an emergent by-product of de-sign, but as its central organizing principle. In doing so, De-sign Primario anticipates later theoretical developments, such as the concept of atmosphere in phenomenological architec-ture and the growing emphasis on experience design. It also underscores the inherently multisensory nature of perception, recognizing that spatial meaning arises from the interaction of multiple sensory inputs rather than from vision alone.

				4.1. Representational Tools and the Visualization of the Immaterial

				A critical challenge posed by multisensory design method-ologies concerns representation. Traditional architectural drawings - plans, sections, elevations - are well suited to de-scribing geometry and spatial relationships, but they are poorly equipped to convey perceptual qualities such as warmth, quiet-ness, or chromatic ambiance. Aware of this limitation, Castelli and his contemporaries developed experimental representa-tional tools aimed at mapping sensory and experiential data.

				One of the most notable examples is the Diagramma dolce di Gretel (Gretel’s soft diagram), created by Castelli as an inter-pretative analysis of the Haus Stonborough in Wien, designed by Ludwig Wittgenstein for his sister Margaret “Gretl”. Rather than depicting the house solely in terms of physical structure, the diagram superimposed layers of perceptual information onto the spatial layout, including heat gradients, zones of acoustic quietness, and chromatic atmospheres. Castelli de-scribed this diagram as “a tool to factor in or represent sub-
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				jective quality” (Castelli & Mitchell, 2014, p. 310), effectively proposing a new kind of perceptual perspective for contem-porary design.

				The conceptual legacy of these early experiments is clear-ly visible in current design practices. Today, mood boards, sensory matrices, and experiential narratives are commonly used to articulate intended atmospheres. Advanced simulation tools further extend this capacity: acoustic modelling soft-ware visualizes sound propagation and reverberation times, while lighting simulations predict glare, luminance distribu-tion, and colour rendering. Virtual reality environments allow designers and clients to experience the combined effects of light, materiality, and spatial configuration before construc-
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				Figure 2. Experimental visualizations of perceptual and atmospheric qualities. Contemporary represen-tations of sensory experience move beyond geometric description to communicate immaterial environ-mental conditions (photos by Pierfrancesco Sarzi Braga).
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				tion. Collectively, these tools reinforce the idea that design documentation must extend beyond geometry to include de-scriptions and simulations of sensory sequences - what users are expected to see, hear, feel, and even smell as they move through space.

				5. Incorporating the Expanded Sensorium

				Designing multisensory settings also requires a broader un-derstanding of the human sensorium. Beyond the classic five senses, spatial experience is shaped by additional sensory modalities that are often overlooked in conventional design practice yet play a crucial role in how spaces are perceived and inhabited.

				The vestibular sense, which governs balance and the per-ception of acceleration, is activated whenever people move through space. Architectural features such as ramps, staircas-es, and changes in floor inclination can generate sensations ranging from stability and groundedness to dynamism and mild disorientation. A gently winding ramp, for instance, may produce a flowing, continuous movement, while a straight, level corridor conveys steadiness and linear progression. By carefully modulating these elements, designers can influence how dynamic or calming a space feels.

				Closely related is the proprioceptive sense, or the awareness of one’s body position in space. Proprioception is strongly influenced by scale, enclosure, and spatial proportion. Places that offer a variety of spatial scales - ranging from intimate niches to expansive open areas - allow users to select spaces 
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				that resonate with their emotional and psychological state. Small, enclosed corners may support introspection and re-treat, while large, open spaces can foster a sense of freedom and social openness.

				Thermal perception and humidity constitute another fun-damental dimension of sensory experience. Architectural theorists have long argued that thermal delight constitutes an essential dimension of spatial experience, extending be-yond engineering notions of comfort (Heschong, 1979). Ex-periential design methodologies increasingly treat thermal and tactile qualities as primary design variables rather than purely technical constraints. One common strategy involves dividing environments into thermal zones, allowing for gradi-ents of temperature rather than uniform conditions. Material selection also plays a key role: stone floors that cool the feet, wooden surfaces that feel warm to the touch, or sunlit brick walls that radiate heat all contribute to embodied comfort. These thermal sensations often interact with visual cues, such as colour, producing cross-modal correspondences - for example, the use of warm hues in cooler areas to balance per-ceived temperature.

				Temporal perception, or chronoception, further expands the sensory framework. Awareness of time is deeply influ-enced by spatial cues, particularly light. In healthcare and workplace settings, lighting systems that mimic natural cir-cadian rhythms are increasingly employed to support tem-poral orientation, improve sleep-wake cycles, and enhance overall well-being (Blume et al., 2019). Research indicates 
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				that strengthening temporal cues in the built spaces can yield measurable psychological and physiological benefits, under-scoring the importance of time as a design parameter.

				Finally, social senses - relating to the awareness of others’ presence - are mediated through spatial and acoustic design. The arrangement of spaces can encourage or discourage so-cial interaction, while acoustic conditions shape perceptions of intimacy, privacy, and crowding. Quiet, soundproofed areas support concentration and withdrawal, whereas larg-er, reverberant spaces facilitate collective activity and social engagement. As Bollo and Dal Pozzolo (2005) suggest, these acoustic and social dynamics frame buildings as relational systems in which perceptions of self and others are continu-ously negotiated.
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				Figure 3. Spatial perception beyond vision. Reflections, depth, scale, and movement contribute to em-bodied experiences involving vestibular and proprioceptive dimensions (photos by Pierfrancesco Sarzi Braga).
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				Taken together, these considerations point to an understand-ing of designed places as complex multisensory ecosystems. Although not all interior spaces currently exploit this full range of sensory parameters, public and collective areas in-creasingly demand such an integrated approach.

				6. Biophilic, Universal and Neuroinclusive Sensory Design

				Two methodological approaches that align closely with ex-panded multisensory design are biophilic design and inclusive, or universal, sensory design. Both frameworks emphasize the ethical and experiential dimensions of design, seeking to en-hance well-being while accommodating diversity.

				Biophilic design aims to strengthen the connection between humans and nature within the architectural space. Grounded in the biophilia hypothesis – the idea that humans possess an innate tendency to affiliate with natural systems – this ap-proach integrates natural light, vegetation, water features, natural materials, and views of nature into architectural and interior spaces (Kellert et al., 2008). Beyond aesthetic consid-erations, biophilic design draws on ecological philosophies such as Leopold’s land ethic, translating them into concrete design strategies that allow natural processes to “speak” with-in human-made environments. Empirical studies associate biophilic elements with reduced stress, improved cognitive performance, and enhanced emotional well-being, reinforc-ing their relevance within a multisensory framework.

				Inclusive sensory design, by contrast, foregrounds human diversity, acknowledging that users differ widely in their sensory abilities, sensitivities, and preferences. In line with 
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				the principles of Universal Design (Steinfeld & Maisel, 2012), inclusive places must be engaging without being overwhelm-ing and must offer adaptability for individuals with sensory disabilities or heightened sensitivities. Methodologically, this often involves sensory modulation, allowing users to control environmental parameters such as lighting intensity, sound levels, or thermal conditions.

				A key strategy within inclusive design is the use of redundant cueing, whereby information is conveyed through multiple sensory channels simultaneously. For example, tactile floor patterns can support navigation for visually impaired users, while clear visual signage assists those with hearing impair-ments. By overlapping sensory signals, redundant cueing en-sures that the failure or limitation of a single sensory channel does not result in disorientation (Steinfeld & Maisel, 2012, p. 118). This approach underscores the resilience and accessibili-ty of multisensory contexts.

				Although biophilic and inclusive design originate from differ-ent theoretical traditions, they converge in their recognition of human diversity and embodied experience. Natural elements provide multisensory variability, opportunities for restoration, and non-verbal environmental cues that can support users with different sensory profiles, including individuals with height-ened sensory sensitivities (Browning et al., 2014; Joye, 2007).

				7. The Contribution of Technology to Multisensory Design

				More recently, inclusive sensory design has increasingly en-gaged with neurodiversity, particularly in relation to autism spectrum conditions and ADHD. Rather than treating neu-
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				rodivergence as an exception requiring specialised environ-ments, contemporary approaches propose using neurodiverse experiences as a critical lens through which to improve envi-ronmental quality for all users. Moving beyond deficit-based interpretations, neurodivergence is understood as part of a wider spectrum of cognitive diversity arising from the re-ciprocal interactions between mind, body, and environment. Within this perspective, strategies such as sensory zoning, adjustable lighting systems, acoustic refuges, predictable spa-tial sequences, and opportunities for sensory self-regulation have demonstrated benefits that extend beyond specific diag-nostic groups (Mostafa, 2007; BSI, 2022). In this sense, neu-rodiversity expands the understanding of human variability, strengthening the principles of universal design while encour-aging the creation of interior environments that are inclusive, intelligible, adaptable, and cognitively accessible.

				Recent technological advancements have significantly en-hanced the operationalization of multisensory design meth-odologies. Immersive tools now allow designers to simulate, test, and refine cross-modal interactions within virtual envi-ronments before physical construction begins.

				In lighting design, virtual reality is routinely employed for subjective appraisal, enabling users to experience glare, brightness distribution, and colour temperature in immersive simulations. VR is also increasingly used for behavioural and cognitive testing, with studies demonstrating systematic ef-fects of illuminance levels and correlated colour temperature on attention, mood, and task performance (Mostafavi et al., 2024). In acoustics, head-tracked binaural auralization allows 
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				designers to perceive room acoustics as if they were physical-ly present, supporting more accurate assessments of spatial sound qualities. Recent research suggests that audiovisual VR environments can evoke levels of social presence comparable to those experienced in real rooms.

				Beyond sight and sound, multisensory prototypes increasing-ly incorporate olfaction. Olfactory displays integrated into headsets, combined with controlled scent-delivery protocols, have been tested in experimental settings. Reviews indicate that adding smell to digital nature experiences enhances im-mersion and emotional engagement, highlighting the poten-tial of olfaction as a design parameter.

				Parallel to these developments, the field of neuroarchitecture provides tools to measure human responses to multisensory spaces. Techniques such as electroencephalography (EEG), heart-rate variability analysis, and skin conductance mea-surements are used in VR-based experiments to assess stress, engagement, and comfort. Findings suggest that variations in environmental variables produce measurable changes in physiological markers, which can in turn inform design de-cisions at early stages (Ghamari et al., 2021). Together, these technologies support an evidence-based design methodology in which multisensory congruence and well-being outcomes can be empirically calibrated.

				8. Implications for Psychological and Physical Well-Being

				The implications of multisensory design for human well-being are substantial and increasingly well documented. A robust body of evidence demonstrates that built landscape can mea-
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				surably influence health outcomes when they are designed to support, rather than overload, the senses. Visual access to na-ture, reduced noise levels, supportive lighting conditions, and balanced sensory stimulation are associated with lower stress, faster recovery rates, and reduced need for analgesic medica-tion in healthcare settings (Ulrich et al., 2008).

				Laboratory studies further indicate that natural soundscapes facilitate physiological stress recovery more effectively than urban noise (Alvarsson et al., 2010). In educational contexts, research shows that acoustic quality, daylight availability, and overall environmental comfort significantly affect attention, learning, and academic performance. Well-lit and acoustical-ly treated classrooms, for example, are consistently linked to improved student outcomes (Wargocki et al., 2020).

				These findings support a central proposition of multisensory design: sensory qualities are not merely cosmetic or deco-rative, but have tangible effects on cognition, emotion, and physical health. By treating sensory experience as a core design parameter, architects and designers can create set-tings that actively contribute to human flourishing rather than merely accommodating functional requirements.

				9. Conclusion

				The discussion presented in this paper suggests that multisen-sory design should no longer be considered a complementary aspect of interior architecture, but a central design paradigm.

				Multisensory design signifies a fundamental shift in how inte-riors are conceived, represented, and evaluated. From the early insights of architectural phenomenology and Design Primario to contemporary evidence-based and technologically support-
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				ed practices, this approach reframes interior architecture and design as disciplines concerned with the composition of senso-ry experiences. By expanding the range of design parameters, embracing inclusivity and biophilia, and leveraging immersive technologies, multisensory methodologies offer powerful tools for addressing the complex experiential demands of contempo-rary life. Ultimately, designing for the senses is not an optional enhancement, but a critical responsibility. Recognizing interi-ors as multisensory ecosystems expands the disciplinary scope of interior design, positioning it as a field capable of shaping not only spatial functionality but also emotional experience, human behaviour, and well-being. 
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