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Abstract

With the proliferation of smartphones, smart solutions to various problems have been provided. Today, due
to the large volume of out-of-home advertising, its impact on the audience has decreased. Smartphones are a
suitable and new tool to display and increase the effectiveness of this type of advertising because of their
power of customization. Out-of-home advertisements are displayed instantly on the user's mobile phone
when being in indoor places such as stores. One of the challenges is to calculate the exact location of the user
in indoor places due to improper functionality of GPS signals.

In this article, an indoor location-based solution using BLE beacon signals is proposed. The proposed
method includes decreasing signal fluctuation, send and receive data simultaneously through beacon devices
equipped with low-power Bluetooth (BLE) technology, and finally build an efficient model to predict the
user location using decision tree algorithms. According to the implementation results, the indoor positioning
is achieved with an accuracy of 1 meter and 13 cm within a specified range and with only 8 beacons, and in
98% of cases, the predicted point is correct.

Keywords: Indoor Positioning, Smart Out-Of-Home Advertising, Bluetooth Low Power, Beacon, Machine
Learning, Kalman Filter, Fingerprint
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