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RSSI-Based Indoor Localization Method Using Virtually Overlapped Visible Light
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Abstract - In this paper, we propose an indoor RSSI (received signal strength indication)-based localization method that
uses virtually overlapped visible light with an indoor LED lighting system. In our system, a photodiode (PD) measures
the RSSI from LED lamps that blink in one row or column units. Subsequently, the RSSI is used to obtain the
horizontal distances between the LED lamps and the receiver with the predetermined characteristics curve, R-D curve,
that represents the relation between the RSSI and the horizontal distances. When the controlled LED lamps blink in one
row or column units, the R-D curve at the border of the LED lamps is different because of the weak lighting, which
results in the position sensing error of the receiver. The deviation of the optical power of each LED also causes the
error. To solve these problems, we propose a method that overlaps the visible light through the numerical operation at
the receiver side without any modification of the light source side. Our proposed method has been simulated in a room
measuring 1.2x1.2x1.8 m® considering the effect of the error on the optical power of the LED. The simulation result
shows that the proposed method eliminates the error condition with the R-D curve and achieves an average positioning

error of 13.4 mm under the error rate 3% of the optical power.
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Table 1 Parameters of the system model

Parameter Value
Room size 1.2x1.2x1.8 m’
Simulation space for R-D Curve 2.0x2.0x1.8 m°
Single LED power 45 mW
Semi-angle at half power(@) 30 deg.
Number of LEDs arrays 16
Number of LEDs per array 18
LED pitch 0.04 m
FOV at the receiver(y.) +75 deg.
Detector physical area of PD (A) 1 mm”
Photodiode responsivity (R) 0.62 A/W
Concentrator gain (g(y)) 1.0
Transmission coefficient of optical 10
filter (Ti(y)) )
Reflection 0
Taget model of photodiode SFH203P@SIMENS
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Table 2 Intensity of illumination according to the position

Pos. 1st 2nd 3rd 4th All Sum | Error

0 89 56 15 7 169 168 1
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Table 3 Simulation result under the error of the optical power of LED

Bror | Gror | emor | BT | emor | omor
[mm] | [mm] [mm] | [mm]
0.5 2.3 135 2.0 9.0 44.0
1.0 45 24.2 25 11.2 52.9
15 6.7 33.8 3.0 134 62.1
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