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1 ABSTRACT

Modern city living can be burdensome to mental theabtatistics from the World Health Organisation
indicate that depression will be the second leadaugse of disability worldwide by 2020. Emotionais
important part of mental health. Prospect refugeomh is the most famous theory that explains
environmental emotional influence in terms of urlpéamning and architecture. Calculating isovistiéatbrs

is a means to quantify the physical environmend, iaexhibits a close relationship with the factpreposed

by the theory. This study was conducted for th& fime in Hong Kong. In April, 30 subjects werded to
walk a predefined route for an average of 1.3 he $tbjects wore a portable smart band to recoriid the
psycho—physiological stress 10 times/s. After datbection, a logistic regression model was applied
explore the relationships between isovist indicd¢mel and emotional response. Results demonstnate
following. (1) An open space with a visual targetadistance is the dominant factor that createsitipe
emotions in Hong Kong. (2) Refuge is not a positagtor for happiness, which differs from the fing in
Europe. (3) Prospect refuge theory restricts therpnetation of complexity. (4) A visual field o2Q° is
suitable for further analysis.

Keywords: prospect refuge theory, real-time measerg, skin conductance response, isovist, highigens
city

2 INTRODUCTION

The effects of city environment on mental healtivehattracted the attention of many researchers. An
increasing number of evidence indicates that ¢ityng is more likely to damage mental health atspre
(Schroeder (1942), Weich (2002), Sullivan and Ch&2@l1), Daniel P. Kennedy and Ralph Adolphs
(2011), (Lederbogen et al., 2011, Tost, 2011).iSte¢ from the World Health Organisation (WHO) icate
that depression will become the second leadingecatisverall disability worldwide by 2020 and tlaedest
contributor to disease burden by 2030.

Urbanisation is an inevitable tendency in the feiturence, other cities can learn from experiendeigh-
density cities. Numerous studies (Bratman et 8l152 Roe and Aspinall, 2011, Chen et al., 2016, dtes.,
2009, Pretty et al., 2005) have indicated thattarahlandscape positively affects psychologicallAveing

and can relieve stress from many aspects. As upbermers and architects, we aim to obtain detailed
information about urban areas to design them aed ginopose the corresponding improvement stratégies
achieve a psychological friendly city environment.

The most authoritative theory for interpreting eaimental emotional response and stress in th@tiises

of architectural, interior and urban design is pext refuge theory. It argues that the instinchofan
beings is to feel safe and pleased in a habitatcta offer views and a sense of enclosure. Prospige
theory emphasises the visual impact of the envimnnon emotional response. Isovist analysis is an
effective method for quantifying the physical eoviment. Knéll et al. (2017) found that isovist et
second best predictor for perceived urban stresse and Ostwald (2016) performed an examination to
determine whether human perception of a simpleesgadirectly correlated with isovist measures. aRkr
Franz and Jan M Wiener (2008) used isovist indrsato quantify environmental configurations andest
theories on behavioural and emotional responseavisonments. In Yu et al. (2016)'s study of theydan
Garden, isovist was used to quantify the transggrand mystery aspects of the garden. Tobias Mifiet

al. (2012) addressed the interactions among hunsyfinding performance, the mental representation of
routes and the isovist characteristics of pathrseigtions.

Psycho—physiological stress indicators typicallglude electroencephalogram (EEG), electromyogram
(EMG) and SCR. Devices measuring EEG and EMG ardarge to ignore even if they are portable, thgreb
causing discomfort and a sense of being strikeswviklking, which influences the experimental resul
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SCR directly shows the activity degree of sweahdgaon the palms. Hence, a portable SCR device is
similar to a smart watch. When the subjects weiar dbvice, they can act as normal pedestrians.afe, d
only three studies have used a portable devicectsare SCR whilst walking in city streets. Li et(2D16)
made the first attempt to correlate isovist inddcsitwith skin conductance response (SCR). Thenlystu
concluded that pedestrian activities were not gympéstricted to any single isovist indicator, but
comparatively dominated by compactness, occlusigitg maximum visibility. Li's study provided new
insights into urban qualities.

The present project is conducted for the first timé¢long Kong, a typical high-density city. Theeliature
review indicates that isovist indicators exhibitclear correlation with prospect refuge theory amah c
quantify the psychological aspects of the physitaiironment. Thus, this study focuses on analysiogst
indicators and SCR. The subjects (n=30) are askedhtk on a predefined path in the city centre ohsi
Kong. Meanwhile, skin conductance response and dblBbsitioning System (GPS) data are continuously
recorded. The entire field trip lasts for 1 monititer data collection, a regression model is amplie
explore the relationship between geometric enviramtad property and emotional response.

This study addresses the following questions:

(1) Isovist parameters have been found to exhibit lsorrelation with prospect refuge theory in poerg
studies. However, which isovist parameters conalugraffect (negative/positive) physiological aralis a
high-density city?

(2) Will the result of the experiment in a high-dén city differ from those of previous studies doted in
Europe?

(3) Only (Li et al. (2016), Hijazi et al. (2016)jested different angles of view in isovist analy€6° and
360°). The 90°/120°/180° vision angles are addatiéenpresent study, thereby making the experimesec
to reality, to determine which vision angle exfslithe best correlation with arousal.

3 THEORETICAL BACKGROUND AND RESEARCH HYPOTHESES

3.1 Emotional responses and physiological reactions

The background of biopsychological framework of &éom indicates that physiological responses are
regarded as a central dimension in the manifestaifothe neuro-affective appraisal of stimuli. (Kig
(2014), Kreibig (2010)) reviewed numerous studiest terified the relationship between specific ol
states and specific physiological arousal refleétederipheral parameters, such as skin condugtiskin
temperature, heart rate variability and endocrigiaial changes for positive and negative emotioesnlle

et al. (2006) and Levenson et al. (1991) demorestritat basic emotions, such as anger, fear, heggpand
sadness, are associated with the distinct patténplsysiological changes.

These studies state that electrodermal activityAE@hich is also known as galvanic skin resporGE8R)

or skin conductivity, is the simplest and most effifee indicator of emotional arousal. EDA directbflects
sweat gland activities, which are directly enerdaby the neural signals of sympathicus nervousesyst
whereas sympathicus nervous excitation is closbted to the brain structures of neuro-affectiggative
(avoidance) or positive (approach) appraisal (Beun;sl995, Boucsein and Backs, 2009). Setz eR@allQ)
and G. Papastefanou (2013) experimentally verifiedt as a single parameter, EDA enables the
identification of stress reactions. However, G. &tpfanou (2016) also showed that EDA changethat
been cleaned of artefacts and noise can functianaaffective tool for identifying emotional respes to
aversive and appetitive stimuli.

3.2 Responding to environmental properties: Theoreticahpproaches

3.2.1 Prospect-refuge theory

The theory was first developed by Appleton (1978jIst conducting research on landscape preferetices.
argues that humans naturally feel safe and pleasadhabitat that can offer views and a sense cibsare.
This theory acquires inspiration from the basicldgaal knowledge of humans. An environment can be
considered conducive to living, where a positiveogomal response is received. Conversely, if an
environment is perceived less suitable, then amasyor restless reaction is received. From thepsstive
of evolution theory, only those who are sensitiogositive factors can live long to procreate aadspthe
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preference to the next generations. In additioa, application of this theory to design actually bimes
Berlyne’s arousal theory (1951), where increasedslre is experienced at the moment of seeingca spa
scene with a certain degree of uncertainty or nipvélevertheless, an anxious sense will appeae firbt
and best-cited architectural application of prospetuge theory was presented by Hildebrand (1958).
proposed that the emotional response to Frank LWyiht's architecture elements forms the symbdls o
prospect and refuge.

3.2.2 Components of the environment based on prospaatiegheory

After Hildebrand’'s work, numerous studies have mapthis expanded definition of prospect refugetiie
to analyse emotional response to the physical enwient. The model generally has four components.

Prospect is a key aspect of the theory that inéécatclear field of vision. An individual with ardge field of

vision can detect possible enemies better thandimidual with a limited field of vision. Prospeist related

to depth of view, perceptual features of outlogh@aousness, openness, geometric features of dhstis
area and maximum radial line length.

Refuge is another key aspect of the theory. It @mssa space, which must be partially enclosed and
functions as a safe hiding place in a dangerousitgin. Refuge is related to the perceptual featafe
enclosure and safety, and the spatial visual geaeatures of occlusion and minimum radial length

Complexity refers to the amount of information @néed in a space, along with the number of occlydin
edges (or vertices) and the jaggedness of its gepme

Mystery sense is associated with the lack of alElanformation about a place and the intelligtilof this
information. Mystery is about drifting between spsacchanging luminosity and occlusivity degree.

Apart from the four main components, other studiese expanded the definition of the theory and
summarised several subcomponents, such as (1) Vigtich is helpful when observing during a possible
danger; and (2) visual pull, which refers to theusil attractiveness of a place.

3.3 Quantification of geometric visual perception: Isovst

3.3.1 Isovist indicators

Isovist analysis is one of the most extensivelypaeld approaches for transforming space in spadejsyim
general, isovist is defined as ‘the set of all powisible from a given vantage point in space (.&. Davis
and L.Benedikt, 1979). Benedikt's method identifsgs geometric measures: area, perimeter, occtysivi
compactness, jaggedness and variance and skewrthegadial distances of each observation point.

Isovist area determines the area of the polygon.
Isovist perimeter is the total length of the bougda

Occlusivity refers to the total length of all oodad edges. Occluded edges are the undefined farts o
building surfaces, i.e. the unclear or ill-defirgtts.

Occlusivity =P - P
(P = isovist perimeter,;E overall lengths of solid boundaries within teevist area)
Compactness describes the compact and simple defgfee visual area.

&

Compactness i — :5 (S= isovist area)

Jaggedness describes the complexity of the polygitmthe amount of vertice and the vertex density.
Jaggedness %:-

The variance and skewness of radial distance amsumed through the maximum/minimum radial line,
where the length of the longest/shortest singléltdide is used to generate the isovist. The lergftradial
lines represent the distance that a person cafbseees and Ostwald, 2014).

Drift magnitude is the distance between the obgimvgoint and the mass centre of an isovist palygo

Drift angle refers to the angle between the occufseing the direction and the mass centre of awiss
polygon.
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Isovist indicators have been introduced in the gdew paragraphs, and a large number of studies hav
demonstrated the strong relationship between tredef these indicators and emotional responsalare,

a change in isovist during the experience procassbt yet been reported. A change in isovistl&#ed to a
person’s memory of walking on a street, and oveetimemories that arouse a stimulus level willegith
remain the same or increase (LaBar and Phelps,, B&&deley, 1982, Kleinsmith and Kaplan, 1963).
Therefore, considering the time difference in isbyD1) within several seconds will bring new irfgiginto
this topic.

3.3.2 Space syntax and Depthmap

Space syntax offers various quantitative indicepresent the properties of places from severalcispe
which are potentially associated with different gisglogical responses, including behavioural affoods,
orientation and disorientation, spatial knowledgeguasition, perceived spaciousness, privacy andakoc
interaction, stress and fear (Montello, 2007).

Depthmap is an efficient computational method falicalating isovist indicators. It applies the sais@vist
definition and calculation formula as those of Bdikes. Depthmap provides two types of visibility
analysis: isovist analysis and visibility graph lgeis (VGA). In isovist analysis, the spatial projes of the
visibility field can be attributed to a specificsdyvation point and then a graph can be generatédiing
this point with other points. Isovists can alsqthy the visibility field of a specific area. A grp of isovists
is generated from a designed path with regularvate to present the situation of walking in spé€mda
Al_Sayed et al., 2013).

4 OVERVIEW AND HYPOTHESES

Evidence shows that a city environment can be mswoi®e to a person’s mental health. Prospect refuge
theory is one of the theories that interprets emwrimental psychological impact. To quantify the
environment, some researchers have used isovisaiods as intermedium to connect the environmetit w
the prospect refuge theory. On the basis of prevgtudies and theories, isovist area, maximum Iréide

and occlusivity will have a negative impact on passibility of generating negative emotions, whertee
other measures will have a positive impact.

Spatio-cognitive Perceptual property  Corresponding isovist Negative emotional
components indicators response possibility
Prospect Spaciousness. Isovist area
el Isovist maximum radial line
length
Refuge Enclosure, safety Occlusivity

Mystery Intelligibility of Occlusivity
l!'ltOnl]ﬂF]Oll. - Difference of isovist (D1)
luminosity. drift

between space

Complexity Volume of Number of including edges
information Taggedness

l/Compactness

Table 1 Prospect refuge components & isovist irtdisa

The present project is performed for the first timélong Kong, a typical high-density city. The gdis are
asked to walk on a predefined path in Hong Kon@ig @entre, whilst SCR and GPS data are contingousl
recorded. In the following logistic regression as#é, isovist indicator level is used as independarniable,
whereas the change situation of emotional respgnegarded as a dependent variable.

The experimental results in Hong Kong would beinistfrom those of previous studies conducted in
Europe because of social and cultural differenté®t(al., 2016, Hijazi et al., 2016, Griego et, &017).
People in Hong Kong may be more sensitive to thesighl environment given that density is considgrab
higher in Hong Kong. In addition, given that prospeefuge theory regards prospect and refuge andts
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components, the indicators isovist area, maximudatdine and occlusivity would exert dominant effe
on arousal.

5 MATERIALS AND METHOD

5.1 Participants

The subjects (n = 30, mean age = 24.77 years, Bge &718) are Chinese people studying and living i
Hong Kong for less than 3 years. These peopleadaéwely familiar with Hong Kong's living surrounths

but are still curios about its environment. In diddi, the subjects do not have a history of heaental
illness, have no symptom of systemic sweating (sdary) and have not suffered from accident in the
previous months.

5.2 Walking path and experiment design

The predefined walking path is located in Tsim 3kai. Tsim Sha Tsui is a famous commercial cemtre i
Hong Kong. Apart from large shopping malls, it maany retail stores, restaurants and exhibitionsarea
Tsim Sha Tsui has a huge daily pedestrian volurhe.Walking path consists of four roads: Nathan,riRgk
Hankow and Haiphong Roads. The four roads havendiste features. Nathan Road is a main city roat w
four lanes separated by a central isolation grgepame. Peking Road has two lanes in the sametidingc
without greening on any sides. There is a shoppialj entrance on this road. The width of Hankow tRiza
equal to two lanes, but one of the lanes is detégnfar parking, whereas the other side is plantitil street
trees. Haiphong Road is located between the cilygaman-made park.

The experiment was conducted during the entire montApril. On each experimental day, two to four
subjects were individually asked to walk on thedefsed city path at around mid-noon. The subjectse

told to observe the surrounding carefully during thalking, and at the end, to give some reconstmict
suggestions. The city path has four corners wherestibjects are required to stop walking to expeaghe
streetscape for 10s. Although stopping at the endach street will result in a longer walking pekio
establishing an initial impression of the stregiecéefore experiencing it can prevent numbness from
walking and force the subjects to immerse themsélvéheir surroundings.

5.3 Introduction of equipment

The smart band comes from BodyMonitor company, twim@as developed by GESIS—Leibniz Institute for
the Social Sciences. Its validity was confirmedabyexperimental research (Papastefanou 2013) ardase
field studies (Hogertz 2010, Bergner et al, 201drgBer et al 2013, Hijazi et al. 2016, Steinitalet2014).
The band sensor captures skin conductivity and tekinperature at a rate of 10 Hz. In addition, skintact
quality and ambient temperature are measured simedusly, thereby allowing the detection of crucial
artefacts in skin conductivity and skin temperattaesed by the changing contact quality betweersithe
and the transducers.

The measurement method of the equipment followstlieeretical approach of basic emotion theorists
(Ekman, 1992, Levenson, 2003), who underlined aiBpephysiological arousal for specific emotional

responses. The outcome includes binary data, :i.eo @esponse and 1: response for every momenhgluri

measurement. The BodyMonitor’s algorithm provideBumaction for sorting emotions: positive, negative,

balance and retraction. This study only involvesifpe and negative emotion responses for analysis.

5.4 Preparation for georeferenced analysis

Step 1: Define a norm path.

This type of walking path can be represented bsnbf&rmat file using Google Earth.
Step 2: Divide the path into equally distanced gienced path segments.

A segment is defined as the space between two, limigish indicates that only the upper, lower, laftd
right bounds are defined as the boundary of a segnidrough this procedure, segments are actually
conceived as a type of open-ended strips. A segteagth of 2.5 m was selected in this study. Then,
according to this segment length, the line bordémach 2.5m segment were determined by calcul#tiag
pair of points on each border line. This procedsirepeated for each part of the designed path.
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Step 3: Assign the georeferenced sensor signgisdieferenced and fix errors.

Each time moment of the sensor signal is assigneis torresponding segment by calculating thetivela
position of the point coordinates of the time motnand the point coordinates of the segment lindss T
procedure erroneously assigns waypoints becausgetitaents are geometrically defined as open segment
strips. Therefore, a final correction is requiredssign the time points and segments by using atigmead

time moments of the start and end of each path part

5.5 Calculating isovist indicators using Depthmap

This study uses UCL Depthmap 10.00 to conduct staxalculation and mapping generation. The software
provides two types of visibility analysis, nameigovist analysis and VGA. Isovist analysis is ajppiate

for predefining observation points, whereas VGAu#able for overviewing visibility distribution ev the
entire area. In addition, the isovist field ofwiaffects the result. The software has the follgndptions: 1)
Quarter isovist, 2) Third isovist, 3) Half isovestd 4) Full isovist. Previous studies (Li et aD18, Hijazi et

al., 2016) have explored this topic using isovislds of view of 60° and 360°. The subjects in tl@search
are required to walk the path in one direction.iTkenotional response is influenced only by thenssein
front of them. Therefore, the 360° isovist fieldviéw is not considered in the analysis. Threadfalf view
(90°, 120° and 180) are involved.

The norm path is imported into AutoCAD before cédting the isovist indicators in Depthmap. Then,
observation points are created by splitting the/lpw every 2.5 m. Subsequently, the file is impdrtnto
Depthmap and used as the isovist path. Finallyy#hges of each observation point can be easibutated
using Depthmap.

6 RESULTS

Emotions are sorted into positive and negative csgeased on the BodyMonitor’s algorithm. They see
as dependent variables, whereas the isovist imikadre set as independent variables in the logisti
regression.

odds ratio of 1sovist parameters on momentary negative EDA responses (separates logistic regression with cluster robust

s.e. estimation)

Wald

Nommalized isovist- N " N Wald chi ) Waldchi  Nof Nof
90° chi 120° 180° .
parameter square square abservations cases
square

isovist area 0.945% 2.39 0.948 224 0962 1.11 232010 30

isovist compactness 1.045 2,98 1.04 1.38 1.039 1.18 232010 30

sovist drft-angle 0.946* 2.88 0.948 2.58 0976 041 232010 30
0,934

isovist drift-magnitnde  0.919%¢ 7.66 0.920 6.08 3.72 232010 30

1sovist max-radial 0.923%% 7.46 0925 5.54 0946 P 5 232010 30

1sovist occlusivity 0.964 1.46 0974 0.62 0.985 0.18 232010 30

isovist perimeter 0.9347 5.25 0.042% 354 0.963 1 232010 30
1.068

isovist jaggedness 1.085%* 584 1.089%%** 6.89 491 232010 30

#ik pc0,0l, ** p<0.05, *p<0.]

Table 2 Logistic regression: negative emotion &isbindicators

Isovist indicators level do not significantly infioce the occurrence of positive emotions in thg cit
environment. By contrast, negative emotions amngty related to isovist indicators (Table 2).

Among the three tested isovist fields of view, tbevist indicators exhibit the strongest relatidpstvith
negative emotional response when the field of vi@®0°. An increase in isovist area, compactnest, d
angle, drift magnitude, maximum radial line andimpeter reduces the probability of obtaining negativ
emotions. Among these indicators, drift magnitudd amaximum radial line significantly affect negativ
responses. Simultaneously, pedestrians are may likk develop negative emotions when physicaligov
jaggedness is increased.
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When isovist field of view is increased to 120°%ftdmagnitude, maximum radial line and occlusivitl
negatively affect negative emotions, whereas jaggssl has a positive effect. Thus, 180° is the maxim
isovist field of view used in this study. Only drihagnitude and jaggedness significantly affectrasailt,
I. e. they exert negative and positive influencespectively.

7 DISCUSSION

7.1 Property 1: Prospect and refuge

Isovist area and maximum radial line are the reprdive physical indicators for prospect, whereas
occlusivity is for refuge. The results in Tabletbw that an increase in isovist area and maximuliakéne
indicators causes less negative emotional respdheegby indicating that when more a space exhibits
prospect and refuge properties, the probability tremative emotions will be triggered is less. isbarea
can trigger pedestrians’ ability to overview spaaag thus, provides them with sense of securityeldeer,
isovist maximum radial line length strengthens tease of security and enables pedestrians totdbtec
space from afar. The mathematical definition oflasigity is the difference between isovist perinete)

and the overall lengths of solid boundaries witthie isovist area (Pf). The solid boundaries witthia
isovist area provide pedestrians with opportunitieside to observe the surroundings.

7.2 Property 2: Complexity and mystery

Table 2 shows that an increase in jaggedness ie hikely to cause negative emotions. The implicai®
that the diversity and complexity of space arebwieficial for generating positive emotions. Howevkis
concept is contrary to prospect refuge theory, Wwindicates that a degree of visual complexity echa
the sense of safety and exhibits a high positilaiomship with preference for the site. This evide mostly
originates from interior space studies (Gerald Eranal., 2004, Scott, 1993b, Scott, 1993a, Wienel.,
2007, Dzebic, 2013), in which the number of vedide positively correlated with interestingness and
triggering pleasure. The current study is conductgiloors, with a limitation of data. Therefore)yothe
geometric complexity of an isovist area is congdemhich indicates that other information in theet is
disregarded. The street environment is consideratgge complicated than indoor space; thus, it ishetu
various types of information, such as the elementthe facade of buildings, the arrangement oftplahe
volumes of pedestrian and traffic, and the typeshaips. Jaggedness and compactness contain origl part
information of complexity. The result of the presstudy is consistent with that of Nasar (1984)heve
only a linear positive relationship with preferensefound and its weight value is the lowest amaiig
factors that are relevant to preference, whichedifffrom the curvilinear relationship posited byeBne
(1963), Wohlwill (1968)). Nasar attributed the reago the imprecise and incomprehensive measureofient
complexity.

7.3 Comparison with previous studies

To date, only two similar studies (Hijazi et alQ1®, Li et al., 2016) on isovist analysis, whichreve
conducted in Zurich, Switzerland, are availablethdligh the present study uses different emotioatd d
formats with the previous ones (the studies in perased arousal level, whereas this study usesalrou
change in information), the comparability betweba two is still meaningful because of the followitid)
the same device is used to record the psycho—pbgsial data, and (2) the information of arousarue is
part of the message contained in the arousal level.

The results of previous studies showed that oogdtysis the dominant component among all the isovis
indicators. Both studies found that occlusivity éms a significant relationship with negative emat
Moreover, one study concluded that it correlate$ wositive emotions. Occlusivity is the enclosdegree
of space, which can theoretically ensure a senseairity. By contrast, people’s reliance on a sesfs
security in Hong Kong is not as strong as thosgunich. An avenue with a high degree of enclosuades
them feel depressed if it is not designed mastanty conversely. Thus, people prefer open and stiage
spaces. Accordingly, isovist area and maximum talii@ play important roles in reducing negative
emotions in Hong Kong.

In addition to occlusivity, compactness is advaetag in causing positive emotions in the Zurich's
experiments. This tendency is similar to that imgld&Kong, where people are more likely to have pasit
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emotions when visible scenery becomes more compacummary, the demonstration of complexity in
prospect refuge theory is restricted to indoor epac

8 CONCLUSION

The context of this study is set in Hong Kong. Weeistigated the correlative effects between thesighl
attributes of a city environment and pedestriangdtonal response using a combination of field trigthod
and computational aid to calculate isovist indicat®e concluded that:

(1) Prospect is the dominant attribute of the ptglsenvironment that affects people’s emotion. €fae,
maintaining a high level of isovist area and maximtadial line is the key to avoid negative arousal.
Designing an unobstructed visual focus at a digtasmsuggested when the surroundings are monot@mals
boring in addition to creating an open vision.

(2) Prospect refuge theory is restricted to outdsaice in terms of complexity component. Geometric
complexity induces people’s negative emotion whilatking along city streets. This finding is comyr&o
the idea proposed in the theory. The definition mmésurement of complexity must be supplemented.

(3) Isovist transformation has a higher correlatiwith arousal than a stable isovist level because
transformation brings a new message to people, hwldads to a sense of mystery. Therefore, isovist
difference over a time series can be a valuablenpater that is correlated with emotion.

(4) The city environment and social background aingl Kong are distinct from those of Europe. Such
difference is reflected in the refuge componenbgke in Hong Kong do not prefer an enclosed space,
whereas people in Zurich are more likely to expenée positive emotions when staying in a refuge
environment due to the sense of security thabiviges.

(5) Among all the isovist fields of view, 120° aetes the best correlation with arousal in Hong Kdng
further studies of this project, an in-depth anialysll be performed for the 120° field of view.

People’s emotion are affected by many other factwush as building facade details, crowds, tradiicl
weather conditions. In the future, this projectl witorporate individual information, crowds, gréasmand
weather conditions into the analysis to form a nem@prehensive framework.
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