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ABSTRACT

In this paper, we propose an indoor positioning algorithm using video streams from multiple cameras. For
safety and production management in a factory, a 3 dimensional location of a specific object is necessary.
Video streams are gathered in a various ways such as CCTVs(Closed Circuit TeleVision) and webcams
installed in the factory and the proposed algorithm estimates and traces locations of a specific object in a 3
dimension. We conducted experiments with various environments to verify performance. The experiments show

root mean square errors of 9.2mm in the x-axis, 19.9 mm in the y-axis, and 24.4 mm in a z-axis.
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1. AN 59 7] Agmst We] a2l A ARA[5)]
Table 1. Accuracy and coverage of indoor positioning with each strength and drawback[5]
Technology Accuracy Coverage Strength Drawback
RE 2m ~ 20m scalable unmodified phones, PDAs low reliability, pre calibration
Base Measure
UWB S0mm ~ 1m 10m ~ 100m Penetratl(in, short .range,
Base Measure multipath resistance computational cost
UsS 10mm ~ 50mm 5m ~ scalable low cost., ‘ temp.erature dependan?y,
Base Measure low synchronization multipath, Doppler shift
Lidar high precision, .
1 ~1 Sm ~ 100 high cost
Base Measure mm m m m low affect to weather very fugh cos
RFID Im ~ 10m, penetration, short range,
100: ~2 .
Base Measure mm m scalable unobtrusive elaborate deployment
Floor Sendor 100mm ~ 300mm Room, unobtrusive, eiaborate de}iloymént_,
Base Measure scalable no tags on user multi user tracking difficult
cal hich . |
Optical System 0.0lmm ~ 300mm 0.Im ~ 10m '8 precmon? . nf) seate, .
Base Measure contactless tracking Line of sight requirement
Magnetic System lmm ~ 1m Im ~ 20m penetration throiigh building fieid d1sturbance§, .
Base Measure material complexity of magnetic field
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Table 2. Parameter defmitions
Parameter Definition
n number of cameras
(X, > Y0 ) Value of used cameras 2D pixel
FOV FOV of camera
FOVy Value of X-axis FOV
Fov, Value of Y-axis FOV
X, .Y, ,4) 3D position of n’th camera
(Xp, Yp, Zp) 3D position of object
® 6. ) x-axis, y-axis angle between object
X7 ¥(n) and n’th camera
X —x | x-axis distance between n’th and
" not n-1’th cameras
ly —v | y-axis distance between n’th and
n-1’th cameras
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Fig. 3a. Example of red color extraction from RGB
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Fig. 3b. Example of red color extraction from HSV
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Fig. 4a. Example of an image before noise filtering
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Fig. 4b. Example of an image after noise filtering

14741
41626164
1/273| 72641267 1)
41626164
\147 41

Al )= ¥+ ZE|(Averaging filter) 2]2] o] A]
oln R <ddo] rlFA7) Tk

11111
11111
1/25/11111 )
11111
11111/

2]} 7+e FE| = o]3to] EF o]n|R|o] W} ub
A} Zoz gl 2R8-S A|7sle] 339 292 A

HRAF GO0 AR ARES JEIR AR
F F3xo FAE TRtk ARg AlA7E Ed oniRlE

2 APE Y] witel =7} A3}
ol]e] v} B4l w3t TIEHIIE gt o
A AR A0 2715 wEsle] TlRAR 3k
o] Z77} A Bk o] Fhal ARt AEEAl A

d

www.dbpia.co.kr



=i/ v e ol AR WSS Hiel

T2 ba. H3t o]9] A AA A EA9 FA4A
Fig. ba. Center of the red target before removing other
objects

O Bb. Ex o]9] EA AA F EAe] T4
Fig. Bb. Center of the red target after removing other
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Fig. 9. Experiment environment of two cameras
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