Eurocast 2019, February 17-22, Las Palmas de Gran Canaria Extended Abstracts

A Survey on Bluetooth Low Energy
Indoor Positioning Systems

Gabriel de Blasiol0000—0002—6233-567X] - AJexig
Quesada- Arencibial0000—0002-8313-5124] " Carmelo R.

Garcial0000-0003-1433-3730] ' 51\ q José Carlos Rodriguez-Rodriguez

Instituto Universitario de Ciencias y Tecnologias Cibernéticas (IUCTC),
Universidad de Las Palmas de Gran Canaria (ULPGC)
gabriel.deblasio@ulpgc.es
alexis.quesada@ulpgc.es
ruben.garcia@ulpgc.es
jcarlos@iuctc.ulpgc.es

Abstract

Indoor Positioning Systems (IPS) are used to locate people or things in those
environments where the Global Position System (GPS) fails due to signal at-
tenuation. Depending on the type of signal employed, can be classified into:
radio frequency, light, sound and magnetic fields IPS systems [3]. Among those
technologies which use radio frequency signals we can find Bluetooth Low Energy
(BLE) which is widely used in Ubiquitous Computing and in many Internet
of Things (IoT) applications [2]. There are several advantages offered by BLE:
their emitters or beacons are portable, battery-powered, small, lightweight, easily
deployable, have low-energy consumption and Received Signal Strength (RSS)
readings (the measurements of the power present in a received radio signal)
are relatively easy to collect, producing positioning results with high accuracy
and precision [4]. BLE technology can also provide advanced services that are
directly linked to indoor positioning and especially useful in many places, e.g.
public transport stations: in such environments, these services can provide users
with station guides, ticket sales or online information [1]. There are different
challenges when working in indoor positioning using BLE technology, for exam-
ple the signal is susceptible to path loss, RSS readings suffer large fluctuations
and degradation due to dynamical environments or multipath fading [5]. An-
other important challenge associated with BLE indoor positioning is the fact
that mobile devices do not distinguish between the three radio frequency chan-
nels in which the beacons emit, so using the aggregation of these three signals
combining their RSS values, may lead to a reduced positioning accuracy [6], [2].
The aim of this paper is to review the state of the art of BLE-based indoor
positioning systems including its main methods and algorithms.
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