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中文摘要 

COVID-19 疫情改變了人們對個人空間的感知與互動方式，並揭露了距離、接
近性(proximity)與空間協商如何反映社交環境中的舒適感、信任感與人際關
係。本研究以 Edward T. Hall 的空間距離學（proxemics）模型為基礎，透過沉
浸式劇場與多重感知互動的引入，重新檢視後疫情時代公共空間中的社會互動
行為，以回應當前人際互動研究的侷限。 

本研究結合聲音回饋感測技術，探討科技中介環境如何透過共享感官經驗，促
成有意義的連結與科技親密感（techno-intimacy）的生成。在每場實驗中，三位
參與者將配戴具備超音波感測器的動態感測裝置，以偵測彼此距離並產生相應
的聲音回饋。為進一步觀察人類與非人代理者(non-human agent)之間的社交距
離如何產生變化，本研究亦引入機器狗作為互動環境中的非人參與者。機器狗
將配戴相同的感測裝置，並在他人接近時產生一致的聲音回應。 

透過聲音、身體移動與空間感知，本研究旨在建構一套動態的「聲音距離學」
（sonic proxemics）模型，重新理解個人空間作為一種具身化（embodied）且受
文化脈絡影響的協商過程。藉由比較愛爾蘭與臺灣參與者的互動反應，本研究
進一步探討多重感知的人機互動如何作為一面稜鏡，折射出人際互動協商的複
雜性，使人們重新審視不同文化脈絡下彼此之間流動的親密感、距離感與信任
關係。 

關鍵字：聲音距離學、科技親密感、人機互動、具身關係性、跨文化協商
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English Abstract 

The COVID-19 pandemic reshaped how people relate to personal space, revealing 
how distance, proximity, and spatial negotiation reflect comfort, trust, and 
interpersonal relationships in social environments. Based on Edward T. Hall’s 
proxemics model, this project addresses current limitations in interpersonal 
interaction research by proposing the use of immersive theatre and multi-sensory 
interaction to re-evaluate post-pandemic social behaviour in public space. 

By integrating sound-responsive sensor technology, the project explores how 
technologically mediated environments may cultivate meaningful connection and 
forms of techno-intimacy through shared sensory experience. In each experimental 
session, three participants will wear motion-detecting devices equipped with 
ultrasonic sensors that detect proximity and generate responsive audio feedback. To 
further examine how social proximity shifts between human and nonhuman entities, a 
robot dog is introduced as a non-human agent within the interaction environment. 
The robot dog wears the same sensing device and produces identical audio responses 
when approached. 

Through sound, movement, and spatial awareness, this project aims to establish a 
dynamic sonic proxemics model that reconsiders personal space as an embodied and 
culturally contingent process of negotiation. By comparing participant responses in 
Ireland and Taiwan, the research explores how multi-sensory human-machine 
interaction may function as a relational lens through which people reconsider 
intimacy, distance, and trust with one another across different cultural contexts. 

Keywords: Sonic Proxemics, Human-Machine Communication, Embodied 
Interaction, Playful Relationality, Cross-Cultural Negotiation  
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1. Research Background and Objective  

The COVID-19 pandemic has reshaped how people relate to personal space, revealing 
how space is negotiated in social environments—how close or far we stand from one 
another, and what such distances convey about comfort, trust, and interpersonal 
relationships. The OECD Health Statistics 2022 report indicates a twofold increase in 
symptoms of depression across several European countries during the COVID-19 
pandemic. This rise has been attributed, in part, to public health measures such as 
mandatory social distancing and quarantine, which intensified social isolation—
widely recognised as a significant precursor to depression (see Figure 1).  

Similarly, Balakrishnan et al. (2022), in their investigation of COVID-19-related 
depression in the Asia–Pacific region, identify isolation-related factors—namely 
living alone, social isolation, and lack of community support—as the third most 
prominent risk factor after fear of infection and gender. Consistent with these 
findings, the OECD (2022) further reports that social isolation constitutes one of the 
primary contributors to the rising prevalence of depression and anxiety across all age 
groups. 

Figure 1. Symptoms of depression were approximately twice pre-pandemic levels in several European countries. 

Edward T. Hall’s theory of proxemics, particularly his distinctions between personal 
and social distances, provides a crucial foundation for understanding how spatial 
relations organise everyday social life. This framework has gained renewed relevance 
in the wake of COVID-19. 

A study by Holt et al. (2022) found that during the pandemic, both the size of personal 
space and the discomfort associated with spatial intrusion increased significantly, 
whether directed towards real or virtual humans, due to heightened perceptions of 
risk. In other words, people tend to maintain larger interpersonal distances to preserve 
a sense of security, often habitually or unconsciously over time, even in relatively safe 
contexts such as interactions with virtual humans. 
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These findings are further supported by Gasparini et al. (2021), who employed an 
avatar simulation platform to examine the influence of affective states on preferred 
proxemic distances. Their study revealed that “perceived safety can influence the 
comfortable distance from others.” In addition, gender and age were identified as 
significant factors shaping personal attitudes, interpersonal relationships, and cultural 
characteristics associated with proxemic behaviour. Gasparini et al. (2021) observed 
that women showed a lower tendency towards physical contact, particularly with 
strangers and individuals of the opposite gender. They also noted that older adults 
demonstrated a stronger relationship between distancing behaviour and emotional 
state; for instance, they approached obstacles more cautiously and proceeded only 
when they felt safe. 

Although reported depressive symptoms declined in 2022 following the easing of the 
pandemic, the prevalence of diagnosed mental illness remains at least 20% higher 
than pre-pandemic levels (OECD, 2025, p. 22). Beyond diagnosed cases, 
approximately one in five individuals aged 15 and above across OECD and EU27 
countries continue to experience mild-to-moderate symptoms of depression and 
anxiety, posing a substantial burden on population health, well-being, and the 
economy. 

Figure 2. Prevalence of anxiety and major depressive disorders across the life course in OECD countries, 2025. 

Because these symptoms often do not meet existing clinical thresholds, affected 
individuals are less likely to receive formal therapy or treatment. Teepe et al. (2023) 
estimate a 33–50% likelihood of developing moderate functional impairments in 
physical and social domains, alongside a further 10–20% risk of progression to major 
depressive disorder. In addition, evidence indicates that mental disorders with early 
onset in childhood and adolescence tend to persist across the life course (OECD, 
2025). As illustrated in Figure 2, the prevalence of anxiety disorders increases sharply 
among individuals aged 15–19, while major depressive disorder, which may begin in 
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early adolescence, peaks between ages 20 and 24 and often continues into adulthood. 
These patterns highlight the importance of early intervention to prevent the 
deterioration of mental health over time. 

Echoing the OECD’s call for early prevention, lessons learned from the COVID-19 
pandemic underscore the need for community-based mental health interventions that 
support individuals across all stages of mental well-being, both with and without 
diagnosed conditions, in order to “improve quality of life and preserve human rights” 
(APEC, 2023, p. 2). 

As societal dynamics continue to shift, online meetings have become a predominant 
mode of communication, reshaping conventional understandings of ‘being there’ and 
‘being with’ others. In response to this transformation, the present study re-examines 
Edward T. Hall’s theory of proxemics within the context of post-COVID life, in 
which digitally mediated interactions increasingly carry equal significance to in-
person encounters. 

1.1 Challenges to Hall’s Proxemics in Mediated Environments 
Although numerous studies have explored proxemics within media and 
communication research, comparatively little attention has been paid to forms of 
telepresence or tele-participation, both of which fundamentally challenge traditional 
understandings of space and co-presence. As Drąg (2020) observes, failing to account 
for the transformed role of space in technologically mediated communication risks 
diminishing the explanatory power of conventional communication models. 

Beyond the expansion of mediated communication accelerated by social-distancing 
policies, the integration of social robots and artificial intelligence companions into 
everyday life—concepts explored by Bruno Latour and Donna Haraway—illustrates 
the increasing presence of non-human entities in human social environments. 

Novick and Rodriguez (2021) note that “while the real-world proxemics of human–
human interaction have been well studied, the virtual-world proxemics of human–
agent interaction are less well understood.” Despite this, current literature contains 
relatively few studies on proxemic interaction and its visualisation, with a particularly 
limited focus on audio-related dimensions. For instance, Ghaimi et al. (2022) 
examined the application of proxemic maps in virtual reality and observed that “using 
proxemics to perform new interactions in an immersive environment has not been 
systematically explored.” 

Similarly, Camara and Fox (2022) found that “robot navigation in environments with 
static objects is largely solved, but navigating around humans in dynamic 
environments remains an active research question for autonomous vehicles (AVs).” 
These findings suggest that Hall’s traditional proxemics model is insufficient to fully 
account for the evolving interaction dynamics between humans and autonomous 
entities. As Camara and Fox further indicate, “the proxemic utility needs to be given 
in the form of continuous functions corresponding to the continuous motion of people. 
A review of the literature showed that there is no available method to infer the 
continuous proxemic functions.” 
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In brief, four limitations can be identified in relation to Hall’s proxemics model. 

Firstly, post-pandemic loneliness. Existing studies on proxemics largely centre on 
comparisons between pre-pandemic and pandemic conditions. Whether attitudes 
towards social distance and personal space have shifted in the context of post-
pandemic loneliness remains an open question. 

Secondly, applicability to lived reality. Current studies are frequently conducted in 
controlled environments such as laboratories or individualised experimental settings. 
Such approaches risk overlooking the dynamic, collective, and situated nature of 
proxemic negotiation as it unfolds within lived public spaces. 

Thirdly, the lack of interactivity. Drawing on cross-species observations ranging from 
animals to humans, Hall (1969/1990) proposed a proxemic model that delineates four 
spatial zones to classify territoriality and social behaviour: the intimate zone (0.15–
0.46 m), the personal zone (0.46–1.22 m), the social zone (1.2–3.7 m), and the public 
zone (3.7–7.6 m) (Samarakoon et al., 2022). However, this static figural model has 
limited capacity to explain how people move within dynamic environments, not to 
mention interactions occurring between humans and mobile robot agents. 

Finally, the absence of cultural perspectives. Although Hall’s (1969/1990) proxemics 
model was originally developed through cross-cultural observations spanning 
Germany, England, France, Japan, and the Arab world, contemporary proxemics 
research rarely incorporates Asian perspectives into current discussions. This 
imbalance in participant representation risks reinforcing a predominantly Western-
centred framework for addressing global issues such as loneliness and social isolation. 

1.2 Objective and Research Questions 
Addressing these gaps, the present study re-examines proxemics as an emergent and 
relational process unfolding among both human and non-human actors. By integrating 
sound-responsive sensor technology, this practice-based research draws upon the 
COVID-19 experience as a catalyst to investigate the potential for cultivating 
meaningful connection and forms of social closeness that foster trust through 
technological mediation.  

To better capture proxemic dynamics between human and non-human agencies, this 
study adopts a more-than-human design approach. In addition to human participants, 
a mobile robotic dog is incorporated into the experimental setting, framed as an 
immersive theatre scenario with particular emphasis on sound and multisensory 
interaction. Through motion-detecting wearables that allow participants to sense 
interpersonal distance through responsive audio feedback, this study aims to establish 
a dynamic proxemics model that captures the diversity of personal-space behaviours 
while examining relational negotiation with intelligent machines. 

More importantly, this research conducts a comparative analysis between Ireland and 
Taiwan in order to reintroduce the cultural dimension originally emphasised in Hall’s 
work during the 1960s. By examining both cultural differences and similarities, the 
study explores how trust and social connection are renegotiated in the post-pandemic 
era. To achieve this, the following research questions (RQs) guide the enquiry. 
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Human–Human: 

Q1: How can a dynamic proxemics model between humans be defined and 
understood in shared environments? 

Q2: How can a dynamic proxemics model between humans be conceptualised and 
understood across different cultural contexts? 

Human–Robot: 

Q3: How do non-human agents influence human proxemic behaviours and 
interactions in shared environments? 

Q4: How does awareness of human control behind non-human agents shape 
participants’ proxemic behaviours and interactions? 
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