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[Abstract]

We propose a realistic seeing through visualization methods in mixed reality environment. When a
user wants to see specific location beyond a wall in indoor environment. The proposed system
recognizes and registers the selected area using environment modelling and feature-based tracking. Then
the selected area is diminished and the specific location is visualized in real-time. With the proposed
seeing through methods, a user can understand spatial relationship of the building and can easily find
the target location. We conducted a user study comparing the seeing through method to conventional
indoor navigation service in order to investigate the potential of the proposed secing through method.
The proposed seeing through method was evaluated in navigation time in comparison with conventional

approach. The proposed method enable users to navigate target locations 30% faster than the

conventional approach.
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I. Introduction
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II. Preliminaries
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III. The Proposed Scheme
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Fig. 1. Concept of the proposed system (A) A user
selects specific area to visualize transparent telepresence
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Fig. 2. The proposed system architecture
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Fig. 3. Process of the proposed transparent telepresence
visualization (A) Registration specific area using feature
tracking methods (B) Visualization of the diminished
reality through destruction effects (C) Realtime
telepresence streaming (D) Results of transparent
telepresence visualization
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IV. Performance Evaluations
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Table 1. Information of the participants
IT
Age Sex Experience Group
(AR)
P1 27 Male Intermediate A
P2 23 Male Novice A
P3 24 Female Novice A
P4 28 Male Intermediate A
P5 21 Female Novice B
P6 25 Male Novice B
P7 27 Male Intermediate B
P8 28 Male Intermediate B

Fig. 5. Experiment Environments (A) Mobile LBS (B)
Proposed System
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Table 2. Results of average walking time

Group/
Target 328 514 431 504-1 Total
Location
Mobile 2m 2m 2m 2m 10m
LBS 28s 50s 42s 44s 44s
ti(:sljnggh m 2m Tm 2m 7m
Method 24s 1s 40s 10s 15s
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Fig. 6. Result graphs
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V. Conclusions

& =rdlde 2 E40A 2
7} Yok= YA 9JR|Q] AHE EAlste] B 4 9l B
ZIAgt Zigte] efmell e Wi AjQeigick Aokt
AJAELS MS Hololens AHX|2 AF83F ALK} ApAlo]

10 w
LE ¢ Aeig e} 2

Ae WolM ARG

=2
shstels 91Alg st %9

YRS @Ao] LowA o] AlebA|m AFgAP} Buat

ste @Ae] Qo] Uepdch £AE 3e 1))
gJaE YARIONE 3605 Fholek AL8stol AR
()

02 AAXY] BG5S ST B9 opyet 24 F31of 9l
AREAIZE o5 SHHA FAIE 974 3tE BuAlst
3G AHEAPL BlEtE = Al RiRol] wetA ¥ 3t
o] ts =of AlZet H= MU|AF Al

Aokt AlARlo] A Wksr] sl BAst Alujo]
A g Roble A5 BHE 718 wutd J| 3D
LBS AlAEIS AL&3He Zu) v]ag siglon] Wyt A}
30% o] ARF U5 ks HoRgich

kS JjAM Algl o2 = WA /\]H gAto] T2 MA} uﬂ
7 ST A2 AL 4 Uk AZE 718
3 ofpgolct. E3t YAR|IN FAE ool E 6H%
B0 ALgALS FHAIRE 4 Qe @Y el maHA

I=]
AARLS THEE ool

rlr rr

ACKNOWLEDGEMENT

“This research was supported by the Academic
Research Fund of Hoseo University in 2018”
(2018-0135).

REFERENCES

[1] P.P. Desai, P.N. Desai, K.D. Ajmera, & K. A. Mehta, “Review
Paper on Oculus Rift-A Virtual Reality Headset”. International.
Journal of Engineering Trends and Technology, Vol. 13, No.4,
175-179, 2014.

[2] J.Q. Coburn, I. Freeman, J.L. Salmon., “A Review of the
Capabilities of Current Low-Cost Virtual Reality Technology and
Its Potential to Enhance the Design Process”, Journal of
Computing and Information Science in Engineering, 17(3):
031013 (15 pages), 2017.

[3] R. Pryss, P. Geiger, M. Schickler, J. Schobel, and M. Reichert,
"Advanced Algorithms for Location-Based Smart Mobile
Augmented Reality Applications",
vol. 94, pp. 97-104, 2016.

[4] G. Reitmayr, and, D. Schmalstieg, "Location based Applications

Procedia Computer Science,

for Mobile Augmented Reality", 4th Australasian User Interface
Conference, 2003.



Realistic Seeing Through Method and Device Through Adaptive Registration
between Building Space andTelepresence Indoor Environment 107

[5] J. Park, Y. Roh, J. Lee, S. Park and J. Kim, “A Location Based
Service with Mobile PC”, KHCI 2007, pp. 348 - 353, 2007.

[6] S. Kim, J. Kim, H. Kim, D. Park, “A Tour Information System
on Smart Phone using Location Based Service”, Journal of Korea
Multimedia Society, 15(5), pp. 677-691, 2012.

[7] H. Fuchs, A. State, J.C. Bazin, “Immersive 3D Telepresence”,
Computer, Vol.47, No. 7, Pp. 46-52, 2014.

[8] H. Fuchs, Promises and Pitfalls of Augmented Reality and
Telepresence, Eurographics 2016, Olivais, Lisboa, May 10, 2016.

[9] AEE. Yantac, D. Corlu, M. Fjeld, and A. Kunz, “ Exploring
Diminished Reality (DR) Spaces to Augment the Attention of
Individuals with Autism”, ISWDR2015, 2015.

[10] J. Herling, and W. Broll, “Advanced self-contained object removal
for realizing real-time Diminished Reality in unconstrained
environments Mixed and Augmented Reality”, ISMAR 2010,
pp. 207 — 212, 2010.

[11] Pocketmon Go, http://www.pokemongo.com/

[12] M. McGill, D. Boland, R.M. Smith, and S.A. Brewster, “A dose
of reality: overcoming usability challenges in VR head-mounted
displays”. In: Proceedings of the SIGCHI conference on human
factors in computing systems (CHI'15), pp. 2143-2152, 2015.

[13] MS Hololens, https://www.microsoft.com/microsoft~hololens/
en-us

[14] J.Y. Oh, J. Lee, J.H. Lee, and J.H. Park, "AnywhereTouch: Finger
Tracking Method on Arbitrary Surface Using Nailed-Mounted
IMU for Mobile HMD", HCI (29) 2017, pp. 185-191, 2017.

Authors

Jun Lee received BS and MS degree in
Computer Science and Engineering from
Konkuk University, Korea, 2004 and 2006.
Dr. Jun Lee got his PhD. degree at

department of Advanced Technology Fusion,

Konkuk University. in 2012. He was a Research Fellow at
Institute for Media Innovation in Nanyang Technological
University from the year 2013 to the year 2015. He was a
Postdoc Researcher at Center for Robotics Research, Korea
Institute of Science and Technology (KIST), from the year
2015 to the year 2017. He is currently an Assistant Professor
in the Division of Computer Information and Science, Hoseo
University from the year 2017. His current research interests
and expertise include consistency management, grasping
virtual object and manipulation, shared object manipulation

and increasing sense of presence in the virtual environments.



