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3D Image Scanning Technology and The
Application to Indoor Positioning
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In the new IT technology development, capture of 3D indoor space information has become
more and more important. Besides, the associated applications have attracted intensive attention. In
this report, we discuss three main optical scanning technologies for 3D indoor space information,
including structured light, time of flight and stereo image detection. The characteristics, including
advantages and shortages, of the three approaches are discussed. Finally, we introduce the
developed technologies by the CIVIS team of National Central University, including auto-guided
3D scanning vehicle and point cloud processing technology. This report is expected to provide a
useful reference to the people who are working or interested in this field.
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| Situation awareness I I Context detection |

Medical Care

| Social networking l Private home activity l

Indoor 3D map

| Industrial automation Intelligent transportation |

| Police/firefighter assistance Financial institutions ]

| Surveying and geodesy

Guiding of vulnerable people ]

l Logistics and optimization Structural health monitoring

| Construction assistance Motion capturing l

| Decoration assistance | Underground construction |

Museums

l Augmented/mixed reality | I Scene modeling and mapping l

B 1. €70 3D ZMAMMERGER -

Company Precision Ways of positioning Active/passive dynamic | Functional Indpend
LG Innotek 10 cm Ultra-wide band wave Passive X
Ubisense Smart Space 15 cm Ultra-wide band wave Passive

iBeacon 10—200 cm Bluetooth Passive
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Intrawave 30cm Ultrasound Active A |/ |/
|/ |/

CIVIS < 1 cm nght wave Act|ve
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Depth resolution 320 x 240 512 x 424 1280 x 720 1024 X 768
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Frame per second 30 30 30 21
Operation range 0.8 —4m 0.5—4.5m 0.45—10m I1—5m
S |
Depth V.iew angle 43° 60° 40 4° 66.7°
(verically)
x/y resoultion @ 2m 3 mm 7 mm 1.5 mm 1 mm
z (deep) resolution @ 2m 1 cm 2.5 mm 4 cm (2%) 1.5 mm
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. Please refer to the web site:
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https://www.magicleap.com/.
2. Please refer to the web site:
https://www.microsoft.com/en-us/hololens.
3. Please refer to the web site:
https://appserver.eie.polyu.edu.hk/ITS/docs/w10/See_Through Display and Its AR applications_web.pdf.
4. Please refer to the web site:
https://en.wikipedia.org/wiki/Mixed_reality.
5. Please refer to the web site:
https://zh.wikipedia.org/zh-tw/ B ZZFF T. %EF%BC%9A [HFE# <.
6. R. Mautz, “Indoor positioning technologies”, ETH Zurith, (2012).
7. James Ring, “The Laser in Astronomy”’, New Scientist, 672 (1963).
8. Fofi, David; T. Sliwa; Y. Voisin, “A Comparative Survey on Invisible Structured Light”, SPIE Electronic Imaging -
Machine Vision Applications in Industrial Inspection XII. San Jose, USA, January (2004).
9. For example, V. Mahajan, Fundamentals of Geometrical Optics, SPIE Press, 2015.
10. For example, Goodman J., Introduction to Fourier Optics, Roberts & Company, 2005.
11.O'Shea D. C., Suleski I. J., Kathman A. D., Prather D. W., Diffractive Optics: Design, Fabrication, and Test, SPIE,
(2004).
12.Kilpeld A., Pennala R., and Kostamovaara J., Review of Scientific Instruments, 72,2197 (2001).
13. L. Li, Technical White Paper, Texas Instruments, SLOA190B, (2014).
14. Duane C. B., Photogramm. Eng, 37 (8), 855 (1971).
15.C. C. Lau, C. C. Sun, T. H. Yang, Y. W. Yu, S. M. Chou, Proc. SPIE, 10745, (2018).
16.C. Cadena, et al., I[EEE Transactions on Robotics, 32, 1309 (2016).
17. Please refer to the web site:
https://www.youtube.com/watch?v=-sMVWAK1g3g.
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