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ABSTRACT

As the demand for indoor location recognition system has been rapidly increased in accordance with the increasing use
of smart devices and the increasing use of augmented reality, indoor positioning systems(IPS) using BLE (Bluetooth
Lower Energy) beacons and UWB (Ultra Wide Band) have been developed. In this paper, a positioning plate is generated
by using trilateration technique based on BLE Beacon and using RSSI (Received Signal Strength Indicator). The resultant
value is used to calculate the PDR-based coordinates using the positioning element of the Inertial Measurement Unit
sensor, We propose a precise indoor positioning algorithm that combines RSSI and PDR technique. Based on the plate
algorithm proposed in this paper, the experiment have done at large scale indoor sports arena and airport, and the results
were successfully verified by 65% accuracy improvement with average 2.2m error.
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Table. 1 Comparison of altemative positioning Technologies[5]

Wi-Fi Bluetooth UWB
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Ranging RSSI Proximity, short | ToF
technology fingerprinting | range RSSI multilateration
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consumption
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3.2, BLE Scan Flow

BLE 270 £ 2 -9<(Scan Flow)+= HA] 7] X% BLE
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H| sl FEE AHETIT: 2H24e] BLE H](Beacon) 2|
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3270 B AEE o] E(update) 2 AL

3t 20 UEhd A3 o] A7 o me AR
BLE H]Z9] W o] E|2(MAC address)E H| &3t &2
4 23k 91X S e Ame} o), RSSI A2
A7, Z3t e} (Kalman Filering) 2]-8- 2] RSSI 1
2)3 mekel efolsele] Aeiel Hok RS gt
7FEA & TSI

i)

Table. 2 BLE Beacon Scan List

L Senttem [ e

mac address string
uuid string
major int
minor int
recentRSSI int
batteryLevel int
createTime long
latitude double
longitude double
filteredRSSI int
filter HNotFilter
distance float
accuracy int

27H0(Scan) 3t AR E o]-8-5)0] AH=TH Trilateration)
& $I% th4} BLE 270 2] (Scan List) ol th&:0]
3t 33 e

Table. 3 Beacon Coordinates for Trilateration

Beacon1 Minor 1600, rssi -70, X 37.778766711229,
Y 128.89729003913,

Beacon2 Minor 1601, rssi -68, x 37.778000921, y
128.897778889,

Beacon3 Minor 1601, rssi -68, x 37.77839040921, y

128.834440077,

33.BLE ZX|H E29
2~7H(Scan List)A2] RSS Fk= zt= BLE H|ZS 4
Apo @ 1A 2 2 g5to] RSSI 448 7VEA S

Spojgny, 2 3 42} 20| 7153 Y2ABE He5tol
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Table. 4 Weighed RSSI Values

R | weight |

Under -60 3 times
-60 ~ -70 2 times
Over - 70 1 times
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