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Abstract

Wi-Fi fingerprinting system is a very popular positioning method used in indoor spaces. The
system depends on Wi-Fi Received Signal Strength (RSS) from Access Points (APs). However, the
Wi-Fi RSS is changeable by multipath fading effect and interference due to walls, obstacles and
people. Therefore, the Wi-Fi fingerprinting system produces low position accuracy. Also, Wi-Fi
signals pass through walls. For this reason, the existing system cannot distinguish users’ floor. To
solve these problems, this paper proposes a LED fingerprinting system for accurate indoor
positioning. The proposed system uses a received optical power from LEDs and LED-Identification
(LED-ID) instead of the Wi-Fi RSS. In training phase, we record LED fingerprints in database at
each place. In serving phase, we adopt a K-Nearest Neighbor (K-NN) algorithm for comparing
existing data and new received data of users. We show that our technique performs in terms of
CDF by computer simulation results. From simulation results, the proposed system shows that a
positioning accuracy is improved by 8.6 % on average.

Keywords : LED fingerprinting, LED-ID, Indoor positioning, Visible Light Communications, K—Nearest
Neighbor algorithm
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Parameter Value
Room size 5x5%x6 [mS]
Environ Reflection Index Wall : 0.9
ments Multiple-bounce
Channel impulse response
channel
Tx power 1 [W]
Radiation lobe's
Tx mode number !
FOV at LEDs 120 [deg]
Detector physical 9
area of PD 10 [em”]
PD C(.)I?wersmn 053 [A/W]
efficiency
Gain of an optical 1
Rx concentrator
Signal transmission
coefficient of an 1
optical filter
FOV at PD 60 [deg]

<Table 1> Simulation parameters
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(Figure 4) Positioning accuracy comparison of
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equals 1
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