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Mixed Reality Office System Based On
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Towards The Long-Term Immersion In
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Which requirements are needed for
long-term immersion in MR?




NEEDS FRAMEWORK FOR MIXED REALITY
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EXPERIMENTAL VERIFICATION
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RESULTS

Physiological Effects
* Increasing working time — participants felt more uncomfortable, regardless of office setting

» BUT MR-Office induced significantly severer symptoms than RE-Office

Psychological Effects

» Long-term work reduced positive emotions, regardless of office setting

Sense of Presence

« Unfamiliarity — reduced sense of presence

System Usability

* No significant difference between MR and RE regarding usability
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CONCLUSION: GUIDELINES

For short- and long-term immersion
» Safety needs
* Relaxing environments

« Spatial presence

Only for long-term immersion
« Physiological needs
« Emotional needs (i.e. communication to real-world)
« Temporal presence

» Self-presence




DISCUSSION

Strengths Limitations

Consideration for the participants’ routine Only covers limited physiological needs

Frequent measurements and appropriate Passive, non-customizable MR-Office
guestionnaires for respective need

Evaluation of results after each stage Evaluation of only one 8h-“work-day”

‘ Helpful guidelines for future’s design of
long-term MR immersion systems




Ready Worker One?

High-Res VR For The Home Office

Ruvimova et al.




PAPER STATS

 Conference: VRST 2023

= 29th ACM Symposium on Virtual Reality Software

mvin STEVEN SPIE

and Technology S
= Rating $

o A(ERA)
o B1 (Qualis)

e Citations: 1

Can VR help combat space challenges -~ '/ :
in home offices? -



DIGITAL ETHNOGRAPHY

 Collection of 430 images

* Online platform: Reddit
= r/Battlestations
= r/Workstations

= r/Workspaces

* Focus on software developers

« What challenges are they currently
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facing in their home offices?




IDENTIFIED CHALLENGES

Challenge / Code

Description

Instances

Can Address
with VR

(A) DESK SPACE

(B) BackLIT

(D) SIpELIT
(I) FoorweLL
(C) CLUTTERED

(F) PuBLIC SPACE

(E) PET

(G) WIDTH OF ROOM
(H) AWKWARD SPACE
(I) BEDROOM

(J) FIXxeD CHAIR

(K) SHARED SPACE

(L) CHAIR SPACE

Desk with limited desk space, including smaller desks and larger ones that were clearly not large
enough to hold all the user’s equipment and supplies.

Desk with window behind it, with the sun shining through, causing a back-lighting effect on the
monitor. Back-lighting is known to cause eye strain [44].

Desk with a window beside it, which can make it hard for developers to view their screen [44].
Desk with large equipment placed in the footwell, potentially causing ergonomic problems [65].
Desk with unorganized equipment and unrelated items. Clutter is known to increase stress [52].

Workplace in a common space of the home, such as a dining room table used as a desk, often
leading to a noisy environment and impacting productivity [30].

Workspace shared with a pet. While pets can be a comfort, they can also be a distraction.

Desk in a small nook. Limited width causes various space challenges for equipment and supplies.
Desk in an awkward, unsuited space for supporting work, such as an attic with a slanted ceiling.
Workplace in the bedroom making the separation between work and life difficult.

Workstation with a fixed, not adjustable, chair, often leading to poor ergonomics [48].

Two workstations for two people working side-by-side. Working in close proximity can lead to
distraction and affect cognitive performance, especially with remote meetings [26].

Workstation with insufficient space to move the chair properly.

282

106

32
43
33
30

19
17
15
15
10

9

(66%)

(25%)

(12%)
(11%)
(8%)
(7%)

(4%)
(4%)
(3%)
(3%)
(2%)
(2%)

(2%)

Yes

Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
No
Yes

Maybe




SPECULATIVE DESIGN OF WORKSPACES
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VR FIELD STUDY

* 12 participants h .

* Virtual features

» Pass-through camera

= Ambient environments

» Dally Sessions
= Use VR for 4 days
» ~ 2h per day

» Free choice of activity in VR
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RESULTS - Romeatio

@ No Headset

« Heightened flow due to minimized distractions 0 Housekeeping
O Setup
« Enjoyment of ambient setting O VR scenery

» BUT desire for customizability

Interaction between worlds
= Some — decreased immersion
= Some — enjoyment

= Challenge — drinking water

Time spend in VR (3rd session)
= Participants had free choice over how they spend their time

» Majority of the 2h spend on work




DISCUSSION

Consideration of guidelines for MR systems  Missing some participant data during 3rd
session

Proposal of improved speculative design after Possible sample bias in ethnography
evaluation

Variety of data collection methods Small sample size

Some challenges (and their solutions) have
already been discussed in the referenced
studies:

e.g. drinking water in VR




Evaluation Of Virtual Reality For
Early-Stage Structure And Production
Planning For Industrial Buildings

Podkosova et al.
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disadvantages of VR in building
planning?




BIMELEXI-VR

 Real-time visualisation of

building structures

« Option to modify parameters
and see iImmediate effect on

building

* Users
= Portrayed as avatars

= Each with specific color

Currently selected design

Weighting

Ranking of the best
building designs




TRAVEL METHODS
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EVALUATION METHODOLOGY

* BIMFlexi-VR vs Desktop-Version
» Guided trial through VR-buildings

« 39 participants (13 groups)
» Predominantly architects and structural engineers

» Most represented age group: 25-34

« Evaluation via questionnaire and interview

Gender
5 B Female
D — 30 = Male
Profession

® Production Planners
® Production Owner

® Engineer

22

® Architect

Age Group
m 45+ m 35-44

24 M 25-34 m 20-24

0



RESULTS

Desktop-Version preferred for actual planning — more control, VR too time-

Intensive

Benefits of BIMFlexi-VR

= Visualization for production owners and customers

= Communication platform for meetings

VR-setting more intuitive for younger age group than for older age group

Prior VR-experience — improved understanding in VR-setting

* Open wishes: Customizability of interface

<



DISCUSSION

Strengths Limitations

Exclusion of under-represented groups in Results are exploratory
guantitative analysis

Sampling bias for profession Sampling bias (age, gender, profession)

Experiementer part of the group during walk-
through




SUMMARY

 Framework — Home Office — AEC Industry

» Shared findings
= Desire for customization

» Potential for integration in respective industry

 Shared limitations

» Sample bias and sample sizes

* VR applicable in different industries

‘ Need for further studies
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