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Biography

Dr. Mika Luimula works as a Research Group Leader of Futuristic Interactive Technologies and
as a Principal Lecturer of Game and Interactive Technologies for Turku University of Applied
Sciences. He holds a PhD in Information Processing Sciences and an MSc in Mathematics. He
also holds an Adjunct Professorship at the University of Turku. In addition, he is a senior
advisor to the board of Ade Ltd and to the board of XR Presence Ltd. His research interests
include gamification, serious games, virtual reality, augmented reality, health informatics and
location-aware systems. He has published around 140 scientific papers and his research
group has won various awards in the abovementioned research areas.
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Curriculum

Vitae

Few notes:

Changing the field of science from
mathematics to information processing
sciences (final thesis from 2005)
Finding PhD topics from Oulu and

Tampere - starting doctoral studies 2006)

Win-win situation between work and

doctoral studies

Just five months sabbatical leave 2009

TURKU AMK

THBRYY UNIVERSITY OF
Education and training ED SCIENCES

. High-school diploma, Ylivieska high-schoaol, Ylivieska, Finland, 1985

hzster of Science in Mathematics, Umiversity of Oulu, Finland, 1956

Doctor of Philosophy, Information Processing Scences, University of Oulu, Finland, 2010

Adjunct Professor, Department of Information Technology, University of Turku, Finland, 2016

Finnizh Defense Forces, Artillery Telecommunication Officer, 1990; present rank is Sub-Lieutenant (wanrikki)

Most important work positions

. Research group leader im Futuristic Interactive Technologies, Feculty of Engineering and Business, Turku University of
Applied Sciznces 1,/1/2016-

. Primcipal lecturer and s=nior research scientist in game development, Faculty of Engineering and Business, Turku
University of Applied Scences 3/15/2012-

. Head of Turku Game Lab and FIT Turku Competance Center, Faculty of Engfneering and Business, Turku University of
Applied Sciences 3,/15/2012-

*  Senior research scientist in mobile and ubiguitous computing, Yliviesks Unit, CENTRIA Ressarch and Development,
Central Ostrobothnia University of Applied Sciences §/1,/2010-3,14,2012

. Development manager in mobile and ubiguitous computing, Yiivieska Wnit, CENTRIA Research and Development, Cantral
Ostrobothniz University of Applied Sciences 8/1/2007-12/31/2003

*  Llacturerin computer sciences, Yliviesks Unit, Central Ostrobothniz University of Applied Sciences, 8/1/1998-3/14/2012

. Full-time tescher in mathematics, Ylivieska Technical School, 21 months, in 1935-1958

Board memberships and affiliations
* A member of the board of Goodlife Technology Ltd, in 2015-2017
®*  Sanior advisor to the board of Ade Ltd, in 2020-
®*  Senior advisor to the board of XR Presence Ltd, in 2021-

Grants
*  Half-a-year grant {3000€) for PhD diszertation studies from the Kauno Kleemcla Foundation / Finnish Cultural Foundation,
Finlznd, 2009
. 2000€ for PhD dissertation studies from the Kerttu Szalasti Foundation, Finland, 2009

Other academic and professional merits and activities
*  Around 140 peer reviewed scientific articles in international conferences and journals
Work-In-Progress Award in |IEEE V3-Gameas 2014, Malta
Best Applied Games Award in Finnish Game Award 2013, Rnland
Best Paper Award of the Future Internet Journal 2019
Excellent Paper Award im ACM IC4E 2020, lapan
Excellent Paper Award in Springer ABC 2020, lapan
Best Paper Award in IEEE CoglnfoCom 2020, online conference
Bast Paper Award in Springer AHFE 2021, online conference
Research coordinator of DigiRehab consortivm from 2017-2020
National coordinator of AIF AVR ecosystem from 2019-2020
A member of the steering group of Turku Brain and Mind Center from 2020 onwsards
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Curriculum
Vitae

Few notes:

RDI funding around 8M€

Main funding instrument Tekes / Business
Finland (around 4M¥€)

Many Jufo O articles, UAS RDI activities
not evaluated based on Jufo classification
Not active reviewer neither committee
member

Most signi

ant research projects

Applied Research Platform for Autonomous Systems — Finnish Ministry of Education and Culture funded project 2021-2023 {400 D00
Smart Campus — Finnish Academy funded project 2021-2022 |85 DD0E)

SMARTER — Business Finland funded project 2021-2022 (300 000€)

mmersive Safe Oceans Technology — Business Finland funded project 2020-2022 [6EE 000E)

VR Safety in Fire Protection 2 — Finnish Fire Protection Fund project 2020-2021 (151 000€)

3IG0VISI Simulation Training by Consumer 360" Video Tools — Erasmus+ 2020-2022 (155 D00£)

Digital Skills — EW/ESF funded project 2015-2021 (250 DDOE)

mmersive Audio Box — Business Finland funded project 2019-2021 (511 0D0E)

VR 5afety in Fire Protection — Finnish Fire Protection Fund project 2018-2019 (96 000€)

Business Ecosystems in Effective Exergaming — TEKES funded project 2017-2020 (587 D00€]

ACTIVAGE — EU/H2020 funded flagship project 2017-2020 (382 000E)

The New Era of Learning — EU/ERDF funded project 2017-2020 [300 000€)

Wirtual Reality in Driving Inspection — Mew Inspection Tool and Training Solution for Driving — TEKES funded project 2015-2017 (326 D00)
Fast Wow Effects Boosting SME Business — TEKES funded project 2015-2017 (446 000€)

Gamified Solutions in Healthcare — TEKES funded project 2014-2016 (530 000

Turku Game Lak — project funded by the federation of Finnish Technology Industries 2013-2016 (150 000€)
Game Cluster — EU/ERDF funded project 2012-2013 (225 D00

CENTRIA Platform — EU/ERDF funded project 2010-2012 (833 DDOE)

AVISTO — TEXES funded project 2009-2010 [217 000€)

SensoTag — TEKES funded project 2007-2009 (256 000€)

Mobismart — EU/ERDF funded project 2007-2010 (600 D00E)

MobiMedia — EU/ERDF funded project 2005-2007 (411 000 €)

Selected Articles

zullah, F.R., af schulten, &, Keivisto, M., Nieminen, V., Luimula, M., and Himaldinen, H. Differantial Interactions of Age and Sleep
Deprivation in Driving and Spatial Perception by Male Drivers in a Virtual Reality Environment, Scandinavian Journal of Psychalogy, val.
62, Is5. 3, June, 2021, 11p.

whii, 5, Yokokubo, &, Luimula, M., and Lopez, G. ExerSense: Physical Exercise Recognition and Counting algorithm from Wearables
robust to Positioning, Sensors, Viol. 21(1), article 91, 2021, 16p.

Markopoules, E., and Luimula, M. Immersive Safe Oceans Technolagy: Developing Virtual Onboard Training Episodes for Maritime
Safety, Future imternat Journal, Vol. 12. Nr. 5, 2020, 12p.

Pieckd, 5., Luimula, M., and Suominen, T. Fast Experimentations with virtual Technologies Pave the way for Experience Economy, Acta
Paolytechnica Hungarica, vol. 16, Nr. 6, 2019, pp. 8-26.

Hamalainen, H., zullah, F.R., Koivisto, M., Takio, F., and Luimula, M. The Right-side Perceptual Bias in Aging Determined in a Laboratory
and during a virtual Driving Task, scandinavian Journal of Psychology, vol. 59, 2013, pp. 32-40.

Pyae, A., Liukkonen, T. M., Luimula, M., & Smed, J. Lessons Learned from Two Usability Studies of Digital Skiing Game with Elderly People
in Finland and Japan. International Journal of Serious Games, 4(4), 2017, pp. 37-52.

Hamaldinen, H. Rashid zullah, F., aho, A, Koivisto, M., Laine, T., Qvist, P_, Peltola, A., pitkakangas, P., and Luimula, M. MeuroCar Virtual
Driving Environment: Simultaneous Evaluation of Driving Skills and Spatial Perceptual-attentional Capacity, Acta Technica Jaurinensis,
wval. 10, No. 1Y, 2017, pp. 21-34.

L, 1., ¥u, X, Phat, P.T., Theng, ¥-L., Katajapuu, N., and Luimula, M. Exergames Designed for older Adults: A pilot Evaluation on
Psychosodal Well-Being, Games for Health Journal, vol. & Mo 6, 2017, pp. 317-387.

Pyae, A., Luirmula, M., Saarenpid, T, and Smed, J. When Japanese Elderly Play Finnish Exergames: & Cross-Cultural Study, An
Imternational Jounal of Usability Studies, Vol. 11, Issue 4, August, 2016, pp. 131-152.

Makai, &, Pyae, A, Luimula, M., Hongo, 5., Vuola, H., and Smed, ). Investigating the Effects of Motion-based Kinect Game System on the
User's Cognition, An International Journal on Multimaodal User interfaces, vol 9/4, 2015, pp. 403-411.

hamaki, P. and Luimula, M. Players’ Experiences in a Sports Geocaching game. In IHC! book, Emerging Research and Trends in
nteractivity and the Human-Computer Interface, 161 Global, 2014 pp. 127-143.

pieckd, 5., Luimula, M., Jauhiainen, ., and Spiz, V. Social Service Robots in wellness and Restaurant Applications, Journal of
Communication and Computer, Volume 10, 2013, 115-123.
Jamsa, 1., Luimula, M., Pieska, 5. and Saukko O. Indoor Positioning Using Symmetric Double-Sided Two-Way Ranging in a Welding Hall,
Journal of vibroengineering, Volume 14, 1ssue 1, 2012, 27-32.

Luimula, M. Development and evaluation of the location-aware platform: Main characteristics in adaptable location-aware systems.
Doctoral dissertation. Oulu University. Acta Universitatis Ouluensis. 2010

Lwirnula, M., S33skilahti, K, Partala, T, Pieskd, 5., and alaspdsd, ). Remote navigation of a mobile robot in 3 RFID-augmented environment.
Personal and Ubiquitous Computing, Vol 14, 2010, 125-136.

saaskilahti, k., Sippola, 0., Luimula, M., Yli-Hemminki, ). and Partala, T. Location-based communication techniques in parallel learning
betwean the classroom and the field. The International Journal of Continuing Engineering Education and Life-Long Learning, 20{1), 2010,
21-35.
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ure 7. The problems due to the antenna placement

User Interfaces, Robust Conditions, Context Awareness, Industrial Cooperation, Healthcare, Robotics, Ubiquitous Computing,
Architecture Design, Multidisciplinary, Constructive Applied Research, Rapid Prototyping, User Centric Design



£idl oCore:

Score Gaineq:

Score Lost:

|| Two dimensional map for
showcasing points of interest.
. | VR mode for Sohar Hall is
accessible from the map.

User /nterfaces Robust Cond/t/ons ContextAwareness Industr/al Cooperat/on Healthcare Robot/cs Ub/qwtous Comput/ng, :
Architecture Design, Multidisciplinary, Constructive Applied Research, Rapid Prototyping, User Centric Design


https://vimeo.com/pikkuli/review/141881353/78c392d9ad
https://www.youtube.com/watch?v=hEzs5Oz5fRA&feature=youtu.be&t=1h7m19s

Industrial Driven TURKU AMK
Research Activities
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‘Location-aware

Applications
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Mesh Network:
Sensors

1st and 2"d Stages
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Table 2. The Z-values of the pairwise comparisons (* p <0.05,

**p <0.01)
H-é.’\-j; Pair Pos Dir Ide Ove
— 7 Norotation/auto-zooming—  No 2.5% 1.9 24% 23*%

rotation/constant zooming

Auto-rotation/constant zooming —  2.1*
No rotation/constant zooming

Auto-rotation/auto-zooming —  No  2.7%  2.0%

» rotation/constant zooming
O Position O Directior . i
Auto-rotation/constant zooming — 0.9 09 05 0.6

No rotation/auto-zooming

Auto-rotation/auto-zooming— No 2.4% 1.9 24% 2.4%
rotation/auto-zooming

Auto-rotation/auto-zooming —Auto-  2.3%  2.0¥ 22% 2.1*
rotation/constant zooming

Average rating (1-9)
(9] (2]

No rotation,
constant
zooming

No rotation,
auto-zooming

Auto-rotation, Auto-rotation,
constant  auto-zooming
zooming

E—
[1] Partala, T., Luimula, B., and Saukko, O. 2006. Artomatic rotstion and zooming in mobile roedmaps. In: Proceedings of the 8

International ACM Conference on Human-Computer interaction with Mobile Devices and Services, MobileHC1 '06, September 12-
15, 2006, Helsinki, Finland, 255-258.

[2] Luimulz, M. ja Piesks, 5. RF-tekniikan ja 1&snd-Elyn sovelluksilla uusiz kayttokohteita, SAS julkaisuzarjz nro 34, Automasstiol?
Seminaaripdivat, March 27-28, 2007, Helsinki, &p.

[3] Luimulz, M., S33skilzhti, K., Fartala, T. and Saukkeo, 0. Technigues for location selection on a mobile device. In: Procesdings of
the ACM Eurc American Association on Telematics and Information Systems, May 14-17, 2007, Faro, Portugsl, article no. 67, 4p.
[4] Luimulz M., Piesks 5., Sallinen, M., Alzspdd, ), and Saukko, 0. Remote control for ubiquitous robetics using wireless positioning
technigues. In: Conference Proceedings of Smart Systemns 2007. June &-7, 2007, S=indjok, FAinland, 7p.

[E] Haapalz, 0., S&&skilzhti, K., Partala, T., Luirulz, M. znd ¥ii-Hememinkd, ). Parallel learning between the classroom znd the field
using Location-based communication technigques. In: Conference Proceedings of the World Conference on Educational Multimediz
Hyp=rmedia & Telecommunications, June 25-29, 2007, Vancouver, Canads, 663-675.

[B] Luimulz, M., S33skilzhti, K., Fartala, T. and Saukko, 0. & field comparison of technigues for location selection on = mobile devicg.
Im: Conference Proceedings of the Wireless Applications and Computing 2007, International LADIS Conference, July 6- 8, 2007,
Lisbon, Portugal, 141-146.

[7] Luimulz, M., S3askilzhti, K., Fartala, T., Fiesks, 5., Alaspss, ). and Lof, A, Improving the remote control of 2 mobile robot using
positioning and ubiguitous technigues. In: Conference Proceedings of the third annual IEEE Conference on Automation Science ang
Engine=ring, IEEE CASE 2007. September 22-25, 2007, Scottsdale, Arizona, US4, 1027-1033.

[8] Piesks, 5., Luimula, I, Sallinen, I, and Tervonen, ). Mobile and ubiquitous technology in remote controlled robotic
applications. In: Conference Proceedings of International Conference on Wireless Embedded Systems 2007. September &6-7, 2007,
aass, Finland, Bp.

[8] Lehtimaki, T., Partala, T., Luimulz, M. and Verronen, P. LocaweRowts: an advanced route histary visuslization for mobile devices.
Conference Procesdings of the ACM Advanced Visual Interfaces 2008. May 28-30, 2008, Maples, ltaly, 392-355.

[10] S3askilzhti, K., Sippolz, O, Luimulz, M., Yli-Hemminki, J. and Partzla, T. Locstion-based communication technigues in parallel
learning between the classroom and the field. The International Journal of Continuing Engineering Education aond Life-Lomg
Leaming, 201), 2010, 21-33.

[11] Luirnulz, M., 333skilabti, K., Partalz, T., Pieskd, 5., and Alaspds, ). Remote navigation of a mobile robet in 2 RFID-augmented
environment. Personal ond Ubiguitouws Computing, Vol 14, 2010, 125-136.

[12] Luirmulz, M., and Kuutti, K. Locawe: A novel platform for location-aware multimedia services. In: Conference Proceedings of th
Tth International ACM Conference on Mobile and Ubiguitous Multimedia. December 3-5, 2008, Ume3, Sweden, 122-125,

[13] Luirmulz, M., Shelty, Z., Markkulz, 1., Tervonen, ), Weckstrém, P. and Verronen, P. Developing gecsenzar network support for
Locaws platform - application of standards in low-rate communication context. Proceedings of the Gth International ACKM
Conference on Pervasive Services, July 13-16, 2008, London, LK, 72-83.

[14] Tervonen, )., Luimula, M., Pieska, 5., Pitkdzho, T. and Alzspa3, J. RFID and wirelsss sensor and actustor networks in advancad
praduction applications. In: Proceedings of the S5th International Conference Mechatronic Systems and Materizls, October 22- 25,
2003, Vilnius, Lithuania, 117-118.

[15] Partala, T, Flink, T., Luimula, k., and Saukko, 0. Speed-dependent camera contral in 30 mobile roadmaps. In: Proceedings of
the International Conference on Intelligent Interactive Assistance and Mobile Multimedia Computing 2003, November 9-11, 2008,
Rostock, Germarvy, 143-154.

[1&] JEms3, )., Luimulzs, M., Yerronen, P., Pahkazslo, M., Yii-Hemminki, )., and Heikkilz, J. Demo abstract: Application of geosensor
nodes in low-rate networks. In: Proceedings of the 7th ACM Conference on Embedded Metworked Sensor Systemns. Movember 3-5,
2003, Berkeley, Cslifornia, U3, 357-358.

[17] Luimulz, M., Jams3, )., WVerronen, P., Yli-Hemminki, J. and Fzhkasalo, M. In situ measurement of gecsensors in low-rate
networks. In: Proceedings of the 4th Intermational ACM Confersnce on Ubiguitous Information Management and Communication,
January 14-15, 2009, Suwon, Korea, 135-143.

[18] Luirmulz, M., Piesk3, 5., Pitkdaho, T., and Tervonen, J. Ambient intelligence im mobile field work. In: Proceedings of the 8
International Conference and Workshop on Ambient Intelligence and Embedded Systems, September 23-25, 2009, Madeira,
Portugal, 4p.

[19] Fieska, 5., Luimula, M., Alazpas, J., Fitkdaho, T., and Tervonen, J. Smart wheel loader besed on RFID and positioning
technologies. Procesdings of the 3th International Conference and Workshop on Ambient Intelligence and Embedded Systems,
September 23-25, 2009, Madeira, Portugal, Sp.

[20] Shelby Z., Peintner D, and Luimula, M. Internet-Draft: Efficient XML encoding and ELowApp. In: Proceedings of the 76th IETF
lzeting. The Intermet Engineering Task Force. Movember 8-13, 2009, Hiroshima, lapan.
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Collisions Interventions
ubjects were asked to

evaluate the remote control support of each interface component separately. The average

ratings were: camera view 7.7, position information 6.5, and RFID identification 3.9. This
analysis showed a significant effect of user interface component on remote control support

ratings x}l =14.9, p < 0.01. The pairwise tests showed that the subjects rated the camera view

——
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#3 - Thinking Big

When there is a chance to say, to show, or to do something (that is to say to shine)
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Latest Results and
Future Directions



Example of The Award-
Wmnmg Project

Utilized virtual reality — possible to
operate in hazardous scenarios

* Finding alarming results (Oliva et
al., 2019)

» Utilized augmented reality - forcing
physical visits in task locations

* Developed own AR technology
(utilizing machine learning)

* Excellent example of RDI integrated
education

* End users in the center
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Metaverse Is Coming -
Why Do We Need It in Turku?
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This timeline illustrates what’s happening in the consumer business




20 May 2020 - “Flight
simulators are amongst

the most vulnerable
verticals hit by COVID-19
pandemic”
(AviationPros.com)?

TURKU AMK

The rise of VR and AR

1600 1500

BILLIONS OF USD
)
S
S

600 476,

46,4

2019 2025 2030
YEAR

: VR and AR have the potential to boost
GDP globally by 2030 by up to $1.5 trillion (PwC Seeing is
believing report, 2019)



* o
TURKU UNIVERSITY OF
APPLIED SCIENCES

Turku?

WARTSILA

Markopoulos et al. (2020) Virtual Reality (VR)
Safety Education for Ship Engine Training on
Maintenance and Safety (ShipSEVR)




wwa  Example Metaverse in
Marine Industry?

Smart Terminals
(SMARTER)

Replicable solutions for ropax terminals

WP Data collection & mansgement

WP Bensors & connectiity
Research project proposal
Part of Sead\Value

thcs L_:d:'l awake.ai Focus Lingsoft| [ v1s /X\ NOVIA T
| PORT OF

WP5 WRIAR applications

Prajuct managernent | Dissemination

.HElSIHKi" & TALLINK | SILIA LINE Y BRICHTHOUSE NODDEON TELESTE {'.I} Trrer ICS

Yes, we are already studying how to utilize metaverse in marine industry



rumw Metaverse - Our
Approach

Mika Luimula

Luimula et al. (2020) Unlimited Safety Productivity - A Finnish
Perspective Using Virtual Learning Methods to Improve Quality and
Productivity in the Construction Industry

Victor Blanco Bataller (2021) Using #tual Reality to Control a
Robot Remotely

Book
1992 2003

This timeline illustrates what's happening in the consumer business



wwa  Example Metaverse in
Marine Industry?

Luimula et al. (2020) Unlimited Safety Productivity - A Finnish
Perspective Using Virtual Learning Methods to Improve Quality and
Productivity in the Construction Industry

Victor Blanco Bataller (2021) Using #tual Reality to Control a
Robot Remotely

Metaverse = social communication + hands-on-training + real-life integration (Luimula et al, 2022)

* Yes,we need better ways to be present remotely, can we even while using Teams or Zoom?
* Yes,we are struggling in competence management, how to renew during lockdowns?
* Yes, we generate challenges once sending the for weeks abroad, how about sustainability?



rus Our Approach

First Testing Existing Technologies

Exhibition Hall with Lecture and
Meeting Rooms

This story started in TechTurkuWeek 2021...



rus Our Approach

First Testing Existing Technologies

Not suitable for

marine industry

* Limited number of
users

 Complicated
registration

* No hands-on-
experiences

* And much more

Exhibition Hall with Lecture and . .o
Meeting Rooms challenges identified

Markopoulos et al. (2021) Understanding How Users Engage in an Immersive Virtual Reality-Based Live Event



ruruamc®  Virtual Training - Business Already
Running in Single User Mode

Ade together with Kiwa
have developed various
competence cards where
virtual reality is applied in
hands-on-training

- SRR S

2L Bt FRNSSS
trukkikortti ka ti verkkokoulutuksena! ADEn ja Kiwa Suomi

toteuttamassa trukkikorttikoulutuksessa opit tosieliman esimerkkien...

#o

https //www.facebook.com/ADEturku/videos/suorita-trukkikortti-k%C3%A4tev% C3%A4sti-
verkkokoulutuksenaaden-ja-kiwa-suomi-toteuttamass/937987703503815



Our Approach

Creating First Own Prototypes

'-|

Towa rds Metave rse — Vi rtu al  Students or employees are able to work together in
.« . . teams and solve challenges in multi player
Training and Social Interaction scenarios



x*
Our Approach
Creating First Own Prototypes
(Luimula, et al. 2022)

Massive number of users with voice communication and hands-on-experiencing Advanced virtual object manipulation



x*
Our Approach
Integrating Metaverse Technology to
Existing Training Scenarios

Virtual Classroom in metaverse - enabling lectures but also collaborative training scenarios
Technology tested between Turku and Karlsruhe in Feb 2022



TuKw Our Approach

loT Integration for Remote Control

Digital Thing :
Definition |

Digital Thing :

Synchronization | | Actuator Commands ‘

Digital Thing |

Sensor Capability Mission Control }

Actuator Capability ]

Sensor APls Actuator APls ]

aws

NEXPLAYER |—— — s
- 1 Nec:umx rrmess S L

Online Streaming ~
— = saitha N wouzne
IEEE 2888 standard I S—— e oo o
: Unity Oculus Quest App | % : -" |
Head-mounted Display Market worth | : - |
$36.5 billion by 2026, at a CAGR of ;
46.0%

Industry 4.0 Market worth $165.5
billion by 2026 with COVID-19 Impact
Analysis

Digital Twin Market worth $48.2
billion by 2026, at a CAGR of 58%

MarketsandMarkets (2021)



Our Approach

loT Integration for Remote Control
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