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A study of multi-sensory senses in museum virtual-visits 

Rully Damayanti1, Bramasta Putra Redyantanu1,3 and Florian Kossak2 
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2 HafenCity Universität Hamburg, Germany 

 
3 Corresponding author: bramasta@petra.ac.id 

Abstract. In the forced situation of living virtual during the recent pandemic, also human 

spatial perception needs to develop through experience and senses during virtual activities. 

People can go to new places using virtual media such as pictures, 360 panoramas, movies, 

Google Street View, and virtual tours while being physically separated and socially isolated. 

This also applies to museum visits when visitors can simply observe. This article offers data 

from a mixed-methods empirical study that examines how three Indonesian museums, Museum 

Pendidikan Surabaya, Museum Tsunami Aceh and Museum Bank Indonesia Jakarta, altered 

their perceptions in establishing a feeling of virtual space. The study has undertaken an 

identification of place descriptors related to senses multi-sensory systems. The respondents are 

young people in their twenties who have no prior museum experience. It demonstrates that in a 

virtual spatial experience, the respondents' perceptions are mostly influenced by the sensory 

system, which gets diverse information from the media, rather than social signals, which are 

frequently cited as the most important aspects in perceiving locations in real life. The 

component of familiarity (recalling memory) is also essential in detecting and identifying the 

sensory descriptors in this study. In a virtual spatial experience, all sensory systems perform 

differently; in this study, the visual and auditory sensory systems are the two strongest, while 

the chemical sensory system is the weakest. Virtual visits, although on a lesser scale than 

physical visits, can benefit from the multi-sensory system, which is crucial in museums.  

1. Introduction 

In the current situation of pandemic, virtual and virtual spaces become real in our daily lives. Spatial 

perception is developed through the virtual experience and senses in virtual activities. Since the 

pandemic, people are isolated in their home and less frequently visited public facilities including 

museums. Through virtual visits and tour such as via Google Street View & 360, people could 

experience new interesting places while in distance and isolation. The visitors will develop perceptions 

differently to places that they never visited before. The variety of interpretation and perception of new 

places are based on individual visual literacy [1]. For someone who has more experience and literacy, 

it will be easier to interpret virtual places. 

Today, many virtual tour websites are made by museum creators or managers around the world. 

Museums are one of the interesting objects to be observed since museums designed by prioritizing not 

only the artefacts but also the experience of space, so virtual tour is one of the suitable media to be 

able to represent it. In some cases, the development of virtual tours has even reached the level of 

reconstruction of historical buildings. Its use has even integrated a virtual environment based on the 

site's original location. This is not for research and education purposes only, but also for entertainment 

and tourism needs [2]. 
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A study on virtual museums states that the experience of exploring a virtual museum can provide 

an indirect experience for users. Its application can save time and money for visiting physical 

museums [3]. The use of virtual museums can not only facilitate the learning process about historical 

aspects but can also help visitors become aware of culture, history, and preservation [4]. This is very 

logical because virtual technology will reach more of the younger generation who are more aware of 

digital life. 

This paper is based on empirical study that attempts to discover place descriptors disclosed in a 

spatial perception survey conducted during a virtual visit to three Indonesian museums. Small, 

medium, and big scales are represented by the three museums. The goal of the virtual museums 

research is to investigate the phenomenology of virtual spaces, which is first established through the 

visual senses by seeing the resources available (photos and videos). It also uses a theoretical multi-

sensory system to examine people's perceptions of how they like (or don't appreciate) virtual 

architecture and environments. 

2. Theoretical background 

Scholars from a variety of disciplines are increasingly interested in the concept of virtual 

environments. Many studies have been created, according to Jiang & Ormeling [5], as tools for 

studying various characteristics of these places. In practice, the terms virtual environments have 

similarities and differences. Virtual spaces (or, on a larger scale, virtual worlds) are non-physical 

locations that are analogous to the real world and are related to the setting of second life, which refers 

to people's lives in virtual environments [6]. 

The real physical places that are observed through and captured by media technologies as digital or 

virtual spaces are the subject of this research. As a result, the spatial experience in virtual places is 

quite similar to the real one. Both virtual and virtual environments share two characteristics that might 

help people feel like they're in the right place and that they're not alone [6]. 

According to Pallasmaa [7] multi-sensory of the five-senses system: visual, taste-smell, 

fundamental orienting, and haptic, experiencing and comprehending environments and their qualities 

are measured equally. " The eye collaborates with the body and other senses', says Pallasmaa. The eye 

receives environmental stimuli first, and then collaborates with other senses. The haptic system is 

viewed as an extension of the other senses (touch). Inner reception, which is made up of innate senses 

that receive external stimulations, naturally shapes human experience. Sensory systems that work 

together to create human perception are developed by the senses. As a result, Pallasmaa and other 

academics and artists agreed on the term the eyes of the skin as an analogue for expressing depth, 

warmth, direction, and materiality. This spatial perception stimulates the haptic system depending on 

people's memories; for example, people may experience cold through their eyes based on their 

memories of specific materiality that transmits cold stimuli. 

Experiencing phenomena in a place is crucial in making sense of it because the sense of place, or 

genius loci as Norberg-Schulz called it, is a wholeness comprised by both meaning and structure, with 

meaning connected to its relationship to other things, which is phenomena [8]. Furthermore, Palasmaa 

emphasizes the sense of sight as the beginning point for developing a feeling of location, implying that 

other senses will grow after sight. In terms of virtual/virtual worlds, there is a debate on whether 

virtual/virtual places can evoke a feeling of place because there is no direct engagement with the item 

and its surroundings [9]. Scholars regularly inquire about the phenomenology of place while 

experiencing the feeling of location virtually/ virtual. 

The awareness of context is essential in creating phenomenology in both actual and virtual settings, 

according to Relph [10]. It's nearly difficult to imagine space without considering its relationship to 

the surrounding environment, which creates space phenomena. In terms of topology/ topography or 

the look of space, phenomenology has a significant link with location [9]. (Malpas, 2018). Malpas also 

emphasized the existence of time in both actual and virtual space, in addition to appearance. 

Furthermore, Malpas stated that virtual space may provide humans with unprecedented levels of 

freedom in terms of controlling space and time. Champion demonstrates empirically in virtual games 
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that, despite the lack of a feeling of location in virtual settings, personalization in terms of boundary 

and embodiment is greater than in actual places. As a result, phenomenology in virtual environments 

develops first through the many things that may be viewed through the media, then organically 

through other senses [11]. 

Familiarity with things in terms of their meaning and sensation (how they are sensed) is also 

essential in virtual worlds, which is formed by human perception. The presence of architecture and 

location as recognized by familiarity is understood in three dimensions, according to Saunders [6] : 

directionality, social contact, and interaction with objects. These characteristics are driven by a 

sensation of being in (Saunders et al. used the term "immersed in"), which relies on sensory rather than 

social cues, in a similar way to real-world settings. Architecture, according to Pallasmaa [7] is not 

perceived as a collection of discrete visual representations, but in its completely embodied material 

and spiritual presence. As a result, by presenting a variety of sensory inputs, the presence of place may 

be highlighted. The information supplied by the object or the medium of architecture and space also 

contributes to the phenomenology or feeling of place in this situation. 

Since various academics have conducted several studies on sense of space, a common narrative to 

investigate human perception in their multi-sensory capacity is urgently required. The approach given 

by Lucas & Romice [13] was used in this study to explore and showcase the multi-sensory experience 

in architecture and urban area. This approach might be used to investigate virtual places since spatial 

awareness is established initially through visual senses, whether in actual or virtual/virtual settings. 

We have found particular terms (which they refer to as descriptors) that describe sensory experience in 

the six sense systems: visual, auditory, tactile, kinetic, thermal, and chemical. The approach was 

developed by listing the descriptors and then putting it to the test with individuals who had used the 

venues. It attempted to expand on Palasmaa's idea of the eyes of the skin, implying that the eyes could 

detect non-visual qualities as well. The numerous descriptors of each sense in the six-sense system are 

shown in Figure 1. 

Descriptor Chart for Sensory Notation. The aim is to provide clear terminology for  

additional description of sensory experience of urban spaces 

DESCRIPTION 

VISUAL AURAL TACTICLE KINETIC THERMAL CHEMICAL 

Dark High Pitch Static Strong Hot Weak 

Bright Low Pitch Mobile Light Cold Intense 

Saturated Quiet Rough Free Dry Stagnant 

Neutral Loud Smooth Bound Wet Fresh 

Perspectival Clear Light Indirect Natural Musky 

Flat Reverberant Heavy Direct Artificial Putrid 

Intimate Vocal Porous Level Ambient Floral 

Vast Non-Vocal Resistant Graded Source Fruit 

Solid Natural Hard Sustained Radiant Spice 

Void Artificial Soft Quick Convective Resin 

Detailed Attack Warm Crowded Contant Meaty 

Blank Decay Cold Empty Responsive Oily 

 

Figure 1. Descriptor Chart for Sensory Notation, based on Lucas & Romice p269 [13]. 

Museums are essential to examine as a public facility that is accessible to all groups of people, 

especially during internet visits when individuals live in isolation. The architecture of today's 

museums emphasizes symbolic above practicality or that form and spatial expression are more 

essential than function [14]. In contrast to previous museums, where the arts/artefacts are of equal 

quality to the architectural wonders of the buildings, new museums emphasize the architectural 
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wonders of the structures. The use of technology in museum visits, according to Charitonos [15], is to 

promote the meaning-making between visitors and the arts/artefacts. Through knowledge on space 

design, architecture, and presentation, technology might improve the significance of artefacts. This 

study looked at museums with good spatial design, architecture, and meaningful artifacts for visitors. 

3. Research method 

The survey technique for identifying descriptors was adopted and modified from Lucas and Romice's 

methodology [13], notably the usage of descriptor names, notation, and radar diagrams based on 

multi-sensory perception. The identification of the descriptors qualitatively to discuss the existence of 

phenomenology in virtual life was argued by scholars as to the lack of sense of place. Through an 

online tour form, we asked around twelve final year architecture students to visit the museum as 

responders (Figure 2). The radar graphic was generated in a quantitative approach based on the 

number of respondents who could feel / name the descriptions while watching/ viewing the virtual tour 

of the museums. Each human sense is represented by one of the radar's legs. This radar depicts the 

results of several points that reflect the amount of sensory awareness from each sense. 

 

 

Figure 2. The architecture of the three museums as the research objects (Museum 1 : Museum 

Pendidikan Surabaya; Museum 2 : Museum Tsunami Aceh; Museum 3 : Museum Bank Indonesia 

Jakarta). 

   

Figure 3. The virtual tour of the three museums as the research objects  

(Museum 1 : Museum Pendidikan Surabaya; Museum 2 : Museum Tsunami Aceh;  

Museum 3 : Museum Bank Indonesia Jakarta). 

We picked three museums to represent the different museum scales: small, medium, and huge 

(Figure 3). After providing respondents virtual tours of three museums, the researchers conducted a 

survey using Google-form. Museum Pendidikan Surabaya (M1 = small scale museum), Museum 

Tsunami Aceh (M2 = medium scale museum) and Museum Bank Indonesia Jakarta (M3 = large scale 

museum) are the museums; the first to the last illustrate the scale and service of the buildings. The 

three museums have a varying range of functions, but they all employ photographs, Google Street 

View & 360, and films in their virtual tours. The researchers obtain the material from the internet and 
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copy it into the survey form. The architecture and environment of museums are distinctive; thus, their 

spatial qualities might transmit diverse stimulants to produce a user's experience through the inner 

reception. The responders are architectural students in their early twenties with no prior museum 

exposure. 

The investigation was carried out in three stages: 

• Preparation entails sorting suitable descriptors from Lucas and Romice [13] and then asking 

them in the survey; and identification of architectures including identifying particular interior 

spaces. 

• Survey using Google-form which includes the link for virtual tour distributed to the 

respondent in May 2021 (http://petra.id/RISETPERSEPSIVIRTUAL) 

• Analysis is the visualization/data presentation of the radar diagram defining the descriptors in 

five categories: visual, auditory, chemical, kinetics, and thermal, with the goal of discussing 

the sense of place in relation to the development of the phenomenological sense of place 

(Figure 4). 

  PERCEPTION 

VISUAL 

DARK LIGHT 

DETAIL SIMPLE 

NARROW WIDE 

FRAUGHT PLAIN 

THERMAL 
HOT COOL 

DRY HUMID 

CHEMICAL 
FRAGRANT ROTTEN 

MUSTY FRESH 

AURAL 

CROWDED EMPTY 

ECHO SILENT 

NATURAL ARTIFICIAL 

KINETIC 

FULL EMPTY 

HIGHER LOWER 

DIRECTED NON DIRECTED 

FREE RIGID 

Figure 4. Modified descriptors from Lucas Romice used in our Google Form. 

4. Findings 

The results of the descriptors identification survey, which was conducted as part of the third stage of 

this research, are discussed in this section. The findings are broken down into three sections: the first 

is about the physical features of the three museums, the second is about the respondents' multi-sensory 

system, and the third is about media preferences in virtual encounters. 

4.1. The museum 

Figure 5 depicts the findings of each museum's visitor description observations. In the virtual visitor 

sensor study, the variation in museum scale does not make a substantial effect, as seen in the diagram. 

Figure 6 & 7 shows that the visual and aural sensory systems are the strongest sensory systems 

experienced by the respondents, as seen on the sensory radar of each museum, while thermal and 

kinetic sensory follows them. The chemical sensory system is the weakest, and the responders have 

even less experience with it. The five most commonly used visual and auditory descriptions to 

characterize the three museums are brilliant, dark, hot, detailed, and chilly. Museum Pendidikan 

Surabaya (M1) is described as bright, artificial, and silent; Museum Tsunami Aceh (M2) is described 

as dark, detailed, and large; and Museum Bank Indonesia Jakarta (M3) is described as brilliant, 

detailed, and reverberant, as shown below on real picture of each museum on Figure 8. 
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Figure 5. The sensory system radars of the three museums. 

  

Figure 6. The sensory system radar for exterior and interior experiences. 

  VISUAL THERMAL CHEMICAL AURAL KINETIC 

EXTERIOR 51.56% 44.44% 22.92% 43.52% 43.92% 

INTERIOR 52.78% 40.28% 26.74% 45.60% 41.32% 

EXT&INT 52.17% 42.36% 24.83% 44.56% 42.62% 

Figure 7. The perceived descriptor score was quantified using a 100 percent perfect scale. 

   

Figure 8. A comparison of the three museums' ambience (Museum 1 : Museum Pendidikan Surabaya; 

Museum 2 : Museum Tsunami Aceh; Museum 3 : Museum Bank Indonesia Jakarta). 
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The descriptor within this system is the highest cited among other descriptors in the five senses 

systems, rather than the weak sense that is connected to the kinetic system. The strongest sense 

experienced throughout the virtual trip is a sense of height. Even though M1 and M3 responders 

perceive freshness on the outside and musky on the inside, the chemical sense is the weakest system. 

The responders could perceive stillness, artificial environment, and reverberant in the auditory system, 

which was not as strong as the other four systems. The human sensory orientation is developed by the 

sense of the aural and kinetic systems. The findings related to the aural and kinetic systems are 

relatively weak compared to the visual and thermal systems. However, the respondents navigate better 

in M1 and M2 than M3 because they can sense direction, movement and freedom. Especially in M1, 

the respondents also feel empty while in M2 they feel crowded. The sense is directly related to the 

design of each museum while M1 to M3 is ranked according to the building scale. 

4.2. Respondents 

We provide examples of three responders from among the twelve who we believe best illustrate the 

findings of their virtual observations. Three radars of three exemplary respondents are shown in 

Figure 9; each respondent exhibits a distinct quality of sensory system in each of the three museums. 

This is to show each individual respondent who took part in the survey, followed by a qualitative and 

quantitative description of the findings. There is consistency in each system in terms of the external 

and interior characteristics that they detect, which implies that when the strongest system in perceiving 

exterior/architecture is visual, the same is true for the interior/space quality. When it comes to virtual 

architecture and space, the first respondent has about equal strengths for each system, despite the fact 

that the chemical sense is the weakest. In the strongest sense, the kinetic system, the second 

respondent exhibits a slight difference. The chemical system has no senses for the third respondent, 

whereas the aural system is the most powerful. 

 

Figure 9. The sensory system radar of three exemplary respondents. 

4.3. Media 

Figure 10 depicts the respondents' degree of virtual media preference. The majority of respondents 

choose to visit the virtual museum via the official website, which has interactive 360 panoramic 

images of the excursions. Visitors' 360 panorama photographs and video movies are preferred as the 

second medium. The contents of public visitors may be simply found on the Google reviews page's 

website. The most important reason was that official websites could represent the whole ambience of a 

room or location. The third argument is that, like a physical museum, websites may help to enhance 

navigational orientation. Another reason is that this medium is capable of displaying visual quality in a 

powerful and clear manner. 
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Figure 10. The media preferences in experiencing the virtual museums. 

5. Discussion 

Experiencing architecture and place is a certain embodied modality of senses and body, as Pallasmaa 

previously stated. He claims that perceiving place via the body brings a spiritual presence rather than 

only the physical presence that the multisensory system detects. This is when the occurrences or 

qualities of a location may give it cultural significance. The spiritual presence of humans in the virtual 

setting is primarily carried by the human sensory system, which receives sensory information from 

virtual media rather than social cues, in terms of virtual life, experiencing space and architecture via 

videos and photos as the main focus of this research. Familiarity (recalling memories) is another key 

element for responders to experience and subsequently recognize the sensory descriptors of this study. 

This study demonstrates that all sensory systems contribute to the development of a spatial sense of 

virtual architecture and space in varying degrees. The visual and aural sensory systems are the two 

most powerful, whereas the chemical sensory system is the weakest. Among other systems, the feeling 

of scale in terms of height (in the category of the kinetic system) is the most mentioned description. 

This discovery is devoid of a feeling of time, such as the stimulant's sense of frequency or rhythm. 

Depending on when the pictures/videos were taken, the respondent perceives the architecture and 

space as a static setting. Despite the fact that Lucas and Romice's descriptors identification technique 

includes the identification of the feeling of time, this method is only suitable for real-time situations. 

The users' temporal flexibility to explore virtual architecture and space separates the real-time and 

virtual conditions. 

The phenomena linked to the social and chronological elements of space are less relevant than the 

memory aspects in terms of phenomenology of space. Because memory is related to each individual, 

subjectivity is strong. However, the stimulants send a consistent message/meaning to the respondents' 

multi-sensory systems, such as agreement of certain sensations, such as bright and cold for Museum 1, 

dark and hot for Museum 2, and brilliant and detailed for Museum 3. Almost all of the adjectives 

requested of the respondents are seen by them in varied qualities, indicating that subjectivity exists but 

that a pattern of agreement can be detected. 

6. Conclusion 

We may infer from this research that a museum's physical presence, both actual and virtual, is the 

most comprehensive experience of space that can be felt by the rest of the human senses after the eyes. 

Because of the epidemic, virtual technology is being used to circumvent the constraints of physical 

visits. Virtual visits have been shown in studies to impact not just the sense of vision or visual, but 

also other senses indirectly. Visual media can elicit not just visual sensations, but also other senses, 

depending on the visitor's perceptions. In general, virtual museums are successful not just in 

replicating the visual state of a museum, but also in representing experiences molded by senses other 
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than vision, albeit on a restricted scale. Physical museums will continue to be the primary experience, 

while virtual museums will reach a broader audience with an equally engaging experience. 
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