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A Study on the Technological and Environmental Factors Affecting the
Accuracy of Beacon Based Indoor Positioning System

Tae-Woo Byeon - Seong-Yong Jang*

Indoor location system has been used Wi-Fi to get a location. After the development of BLE(Bluetooth Low
Energy), the interest in the method of a indoor positioning had been move on. It has more advantages than using
Wi-Fi. Easy installation, low power consumption, low signal interference and changeable setting(Advertising
interval, tx power, etc.). These things can improve efficiency or accuracy in a indoor positioning system. For
this reason, recent indoor positioning system uses BLE rather than Wi-Fi. Accordingly, error factors of BLE
beacon based indoor positioning should be studying for high accuracy of indoor positioning. In this research, set
up few experiment scenarios and keep a close watch on how technological, environmental factor is affecting
positioning accuracy. When a application uses largest signal strength to get the indoor location, the mean error
of experimental results was decreased compare to using received signal strength in real-time. The result was same
when the application applied average and standard deviation to get the indoor location. Changing advertising
interval had an effect on the mean error of indoor positioning. Short advertising interval makes the lower mean
error than large advertising interval.
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Fig. 2. Operation principle of beacon service
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Table 1. Supported tx power level

A ZAF A Tx Power Level
Texas
Instruments CC2540 4 0 -6 2
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Semiconductor 51822 12 -16 220 230
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Table 2. Detailed beacon information
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Table 3. Experiment result(acquisition time)

(Th9):pixel)
Experiment 150ms 1000ms
Ist 985 1002
2nd 1114 1017
3rd 1008 1077
4th 1067 956
Bt 1043 1013
Table 4. T-test result(acquisition time)
A ¢ A W
150ms 1000ms
Hat 1013 1043
Bk 346363 395718
b= 144 144
ol A Alge 0.711781917
e 0
A9E 143
t A -0.791039268
P(T<=t) ©= AA 0.215115552
t 7]1ZHA] DP— A4 1.655579143
P(T<=t) 4= A4 0.430231104
t 7|28 = AA 1.976692198
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Table 5. Experiment result applying average and standard

deviation
(TH9):pixel)

Experiment 150ms 1000ms

Ist 1123 1057

2nd 1121 1101

3rd 1163 1112

Hat 1135 1090
071¢] dataseter 283l Hat 9 EEHAE 283

3.4.2 87334 a&

A% %2 7122 50ms, 100ms. 200ms. 500ms 471]
750l diall 2+ 6314 36709] 7130l disl S91E5 4=
St AA| 9IxI9k 591 A 71 eaE Fote] 71E3
o Table 61 Ao $& 1A= 6314 U Arfe]
o AlS $5 17 WAl w2 A9 50ms, 100ms,
200ms, 500ms 4719} 7-¢-of felr] == Sick. Bt 2+
o5 AAsl7] S13l 370 ol At 1t B& AT

o) AMgSHs BAHLAS S84 A} Table 73} 2k
Table 6. Experiment result depend on advertising interval
(- 9:pixel)

Experiment 50ms 100ms 200ms 500ms

Ist 1148 1017 1099 1186

2nd 1077 1077 1144 1117

3rd 1071 956 1079 1050

4th 1014 1092 1112 1057

Sth 928 1043 1040 1264

6th 963 1002 1088 1201

EZHA 579 578 637 635

Bt 1033 1031 1110 1145

Table 7. Analysis of variance result
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Table 8. Changes in received signal number

(2] : D)
AT =] 0dBm -9dBm -16dBm
RP1 10.6 10.8 10.85
RP2 10. 10. 10.
_— 0.9 0.9 0.9
RP3 10.75 10.85 10.85
RP4 11.05 10.95 11.05
RP1 11.65 11.75 11.75
RP2 11.55 11.8 11.8
— RP3 11.95 11.95 11.8
e RP4 11.65 11.9 11.65
RP5 11.85 11.7 11.8
RP6 11.8 11.9 12
RP1 11.95 12.6 12.5
A 24k
RP2 12.65 12.9 13.35
AT = A7) HAo b2 A3LE 0dBm, -9dBm,
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Table 9. Changes in received signal strength
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