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Abstract Indoor positioning technology is commercially available now, however, 
the positioning accuracy is not sufficient in the current technologies. Currently 
available indoor positioning technologies differ in terms of accuracy, costs and 
effort, but have improved quickly in the last couple of years. It has been actively 
conducted research for estimating indoor location using RSSI (Received Signal 
Strength Indicator) level of Wi-Fi access points or BLE (Bluetooth Low Energy) 
tags. WiFi signal is commonly used for the indoor positioning technology. How-
ever, It requires an external power source, more setup costs and expensive. BLE is 
inexpensive, small, have a long battery life and do not require an external energy 
source. Therefore, by adding some BLE tags we might be able to enhance the 
accuracy inexpensive way. In this paper, we propose a new type of indoor posi-
tioning method based on WiFi-BLE fusion with Fingerprinting method. WiFi 
RSSI and BLE RSSI are separately processed each one by a Naive Bayes Classifi-
er. Then, Multilayer Perceptron(MLP) is used as the fusion classifier. Preliminary 
experimental result shows 2.55m error in case of the MLP output. Since the result 
is not as good as the ones using conventional method, further test and investiga-
tion needs to be performed. 
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1 Introduction 

In case of outdoor positioning, satellite-based GPS positioning works very well. 
However, indoor positioning [2] [5] is not so straight forward, and that area is glow-
ing research fields in mobile computing because of the popularization of mobile 
devices, like smartphones, tablets. The technologies currently most used in the  
development of Real-Time Location System are, RFID (Radio Frequency IDentifi-
cation) [10], Wi-Fi [6] or BLE (Bluetooth Low Energy) [4] [7]. Indoor positioning 
technology is commercially available now, however, the positioning accuracy is not 
sufficient in current technologies. Currently available indoor positioning technolo-
gies differ in terms of accuracy, costs and effort, but have improved quickly in the 
last couple of years. WiFi signal is commonly used for the indoor positioning tech-
nology. However, WiFi equipment requires an external power source and more 
expensive setup costs. WiFi signal is strong and it can cover relatively wide area. 
Bluetooth Low Energy (BLE) is one of the latest technologies. It is called BLE bea-
cons (or iBeacons) that are inexpensive, small, have a long battery life and do not 
require an external energy source. Both WiFi and BLE technologies bring a couple 
of advantages: easy deployment and are integrated in most of the current electronic 
devices. Thus, it has been actively conducted research for estimating indoor location 
using RSSI (Received Signal Strength Indicator) level of Wi-Fi access points or 
BLE tags.  

This paper reports a preliminary study of WiFi-BLE mixed indoor positioning 
engine, which can provide location information of people or objects inside a build-
ing with possibly better accuracy and better cost performance. The use of these 
technologies for location system is mainly based on intensity maps constructed 
from RSSI levels in different zones. The maps are used as a basis of obtaining the 
locations. The classifiers use the data of the maps and the data obtained from the 
devices to determine the position of a person inside a building.  

In this article, Section 2 describes our proposed method, Section 3 presents the 
detailed points of the experiment. Section 4 summarizes the experimental results, 
and in Section 5, we discuss about our next steps, finally, we conclude our report.  

2 Proposed Method 

There are various methods in terms of indoor positioning. In the study written by 
Gabriel [1], he used WiFi RSSI data with Bayesian network based classifier to get 
the estimated position data. The intensity map has the data structure shown in 
Figure1. Each data map contains the information of all the WiFi access point 
MAC addresses, RSSI values, as well as the coordinates (x, y). The RSSI values 
are considered to be the distance from the WiFi access points. The more data we 
use, the more processing time we need. 
 
 
 


