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Fig. 1. The exploratory study setup and screenshots of the experiences: a) experimental setup, b) introduction to Event 1 (E1), c)
‘Inform’ in E1, d) ‘Nudge’ in E1, €) ‘Recommend’ in E1, and f) ‘Instruct’ in E1.
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Table 1. The six events were identified after narrowing down the ideas generated during the interdisciplinary workshop.
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4 EXPLORATORY STUDY
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4.1 Design of Visualisation Techniques with 360° Video
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Fig. 3. All four visualisation techniques, Inform, Nudge, Recommend, and Instruct, across six events.
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4.2 Participants
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Fig. 4. The rankings in terms of user preferences for each visualisation technique for the six events.

5 EXPLORATORY STUDY RESULTS
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5.1 User Preferences
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Event 1 (Unanticipated): T wa s jpr rr s s 0w »au s w wg r x Inform (X;p 1
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Event 2 (Contingency): T r % mg r mam s pr « su s W » s Recommend (Xy¢ 1S )
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Event 3 (Opportunity): T w s pr xr su s 0w »au s Recommend(x,c 1 S ) Nudge
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Event 6 (Interruption): T r =
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5.2 User Feedback

5.2.1 Overall Design and Implementation. ® x 1 mnsg mr  pr »s m S S WS Sgv W
P W R » w8 8 » X mapr us r » Ss T » S CI I
noww » » ¥ ® s s 0w nay s w s mr sm rs wmg Pl m Pa

8 SSS S Wm W Sm » ®Ss w sgnfi w S

P s gm gr W W m »row PSS ®p xr oW us x » » »»

“It was very interesting to experience VR for the first time. However, I need more time to become familiar
with the equipment and system. Your system should include a clear usage guide to prevent me from needing

to ask you questions constantly.”

Px mms ppr s r x ® Wg Sg® wr S ®orRsS W Instruct nen p W

r W WgS pPPME W WM m Mr swgsrss mfimow » x s P rwx

“Instruct technique may be useful at certain events, but most of the time, it reduces the interactivity with

the system.”

prx prs® P P m Pleus wm O w m m wg SgRwg M Su
us xs sy room w s W S we wmowmss T suge S ®S rwg S s
nsur ss » S X sS
5.2.2  Visualisation Techniques. ® = ® s sugg s P WS R SSs ®mS su s W neaus r X
by »r » » rmss P4 m P » nSs ®m S x ®S xS
ww xS P4

“When I know the background is a supermarket, I can easily understand the meaning of the corresponding
icons under different visualisation techniques with context. I think these icons are appropriate in context,
but the style is rigid. Your design may need to be improved, such as the location, colour, and text of the UI
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with context. Additionally, there is a lot of room for improvement in how the UI appears... Can dynamic Ul

be added? These factors should be considered in combination with visualisation techniques.”

Pr mms s pr sp fi » nae P P m P4 n» mr wmr x Inform’
AW S WMgEr X rRMSPIrM WM T HUR W ws 7 r Nudge' P = xs s X Ng
sp s xpr wp we T  Recommend’ »au s ppr P » P = ne S ®mwm wNg
w  wmg r mng T TInstruct’ »an s wm ff L T s ms®m mrgn s(P1LP)
P1 » P swugg s M X WM W R MR W — srap W P prp swg " ®oWr

x ® srss Pl
“T would be very inclined to use the system’s Recommend’ and ‘Instruct’ techniques if Al can inform me of
the cause and severity of an emergency situation, and the pros and cons of an escape route in real-time and
within a short period, it will provide help for find the most suitable escape route by avoiding crowded areas

when everyone is running for their lives.”

P raus mwrx OIS ¢ NS I 14 »n 4— w WP r o wr rfim w s ws

You should adjust the information detail of the corresponding visualisation techniques according to the
event context. In event 4, I hope that the Recommend’ technique can provide more product information,
such as the unit price. I don’t like the ‘Instruct’ to tell me directly. I need more detailed information about

prices and others.

2

m xS P mpr oxx »Ss o mw sp ng xS W  wg urs W mw ff s

=

X
‘T feel uncomfortable with the ‘Nudge’ technique potentially aiding decision-making through flashing.
The flashing induces a sense of tension. In an emergency situation, I need a more concise and intuitive
visualisation technique to display information.”

P g 8 » xswp fi Sp S wrwg no— W N W
“The Contingency event display is more interesting. The use of icons allows me to obtain information more

quickly. I dislike text and anything that requires reading.”

5.2.3 Information Presentation. " S B®r PAwS n W o W SP rss ffrm su

s m naws Pr pPws mp ss » » B W WS WP oW

s mwm wg P swugg s % SSS 8 rRgpr W W rm WX R X WSS wr S ng W pr
P XS WS

“Tam a budget person. If I can know the prices of other stores during my shopping, I can better manage
my living costs, much like the Inform technique provided. Also, I would like to know the cost price of the
product. The Inform technique should provide more information to better help me compare similar products

and make informed decisions while shopping.”

m — srap W sgmfl m o m osrssr s wS swuss Pr pwms » XS prwus
®OWLPr PSS wrwmg margm sSP oW
“This scene impressed me the most. Under the 'Nudge’ technique, my view turned completely red, which
increased the sense of emergency. Although I knew the scene was fake, when immersed in it, I felt over-

whelmed and couldn’t distinguish the meaning and indicative nature of different Uls under this visualisation
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technique... The system’s UI display should be clearer and more authoritative in emergency situations,

similar to the ‘Instruct’ technique.”

Px mms s sugg s XWX Sgn WM ms AW RS W »
nggmnm P P » P rxr mwwmnw ® ogr Mg S MRS oW ol m s
» ° spr pws®l P P)pr xr m rm  SSS W x r
T xspws mss »ox x m » »S S & @ s xa P P
» rox su wssue s ffrm mm wmsszs m rwmsprm x
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5.24 Al Trust and Autonomy. P x  p ®m's x TUs W s wp »

X g % WS g ® WS .1 rXroow OB WM MRgES K W W owm P

o xr s
» uowWR TS W e
»n P wmp ss

‘T don’t have many opportunities to use XR devices. I think the Inform’ technique is very effective, and Al

does not intervene too much. Although the system provides a large amount of information sorted by Al I

have doubts about the ranking process. I am uncertain about how Al selects relevant information and I am

concerned whether the ranking is influenced by manufacturers’ advertising fees.”

P1 swpp © XWX wawam WS W SXSS wup x

»n
s wms P4 pr ss ®oTRS WP W PR R R W W

“Al-driven Nudge’ and Recommend’ techniques are convenient and can facilitate better

¥ WWgWST W W w X

nopRow

decision-making.

But I am concerned that long-term use and reliance on the accuracy of Al-provided information may become

a dependency problem. Then leading to a preference of users for ‘Instruct’ in decision-making.”

S © prxr pusP4P w» P) r wm o s wap o Rmw W
s msP g g » x SS M MM g MW P SWE B WS »s
SSS ® wreg WP S w »S
6 DISCUSSION
T ss msawawa rss wrfim mgs s m s« RS W WS ¥ S Wss wg
6.1 Event-related Factors
Event 1—Unanticipated: P r p mssx ng pr rx Inform ey sSsx g r
weroomw NS X WS XWX Ssuge S sr g s Nudge Recommend w Instruct
Event 2—Contingency: T  Recommend nan s @ pr w r we rfinance w
us rs wr X WP XS WS
Event 3—Opportunity: ® r  p mspr xr  Nudge » Recommend r wump n»m
Ssupp r Skge S W X P rSM M XWM Mg ¥ we ®mom s m
Event 4—Evaluation: T «r S SX mgpr rm x Inform  x USERCES
Instruct wap ssnwg .t x morw mam  x finance m time xS

Event 5—Disruption: T sgnfi »m fFrwm s m wg ® Q¥ SSkHgs S S

srup W ®S & @ wg b TR »r N S » » X xs

Event 6—Interruption: S« »n wmosgnfim ffrm s r we wwg
PSS X WM W RN M RS WX S
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6.2 Design Implications
6.2.1 User Adaptability and Training. s gm »g S w Ppr xr s wsr p nsux nSSs m
Pr R SW X » wpr wmms[44]T = gr = » nRw T gng
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6.2.2  Visualisation Techniques and Decision-Making. wr ng[ 44] w» rosh s W nans[ 4]
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6.2.4 Diversity and Al-Assisted Collaboration. P WS WM wSr Ppr oW Sgnr aqur s r oW
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6.3 Limitations and Future Work
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