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Introduction 
        This senior design project has created a new way to keep track of young children. The project uses 
GPS to determine the position of a child outdoors and FM radio signatures to determine a child’s 
position indoors with room to room accuracy.  This information is uploaded to a database and is then 
presented in the form of a marker on Google Maps to create an easy way for a parent to determine the 
location of their child.  The parent can access this information through a website or an application on his 
or her smartphone.  The main form of localization that was the focus of this project is the use of FM 
radio signal properties to create a more accurate positioning of the child that can be used anywhere that 
contains FM radio broadcasts.  
 
Motivation 
        It is unfortunately too frequent that there is a missing child on the news. Most phones already have 
GPS built into them but GPS is easily blocked by large objects, such as buildings and trees. This project 
explores the possibility of using pre-existing infrastructure to accurately find location in areas in which 
GPS is not available, such as inside buildings. FM radio signals provide excellent indoor coverage and will 
be scattered and absorbed by different objects within a building. This creates a unique set of FM signal 
properties at different points within a building which can be used for indoor localization.  
 
Design 
        The system that was created relies on mapping the received signal strength and signal to noise ratio 
of different FM stations within various points in a building. The hardware used  consists of an Arduino 
Uno, Si4735 FM Receiver, Parallax GPS Module, and BT2S Bluetooth Slave. An android app was created 
to connect to the hardware via Bluetooth and upload the FM and GPS data to the database. A website 
was also created to allow a user to be able to register and retrieve location information from the 
database.  A smart phone application for the parent has also been made which allows users to easily 
access our services on the go. 
 
Results  
        FM signal properties were used for room level accuracy within buildings with varying degrees of 
success. Some buildings exhibited small changes in signal properties throughout the building while other 
locations exhibited vast changes. The locations that exhibited the most change in signal properties were 
the locations that performed best and reached close to 90% accuracy. Locations that did not exhibit 
these changes still performed well at times, even reaching 90% accuracy at certain times, but also 
dipped to 40% accuracy at other times. In the future, adding Wi-Fi signal fingerprints to the existing FM 
fingerprints could greatly increase indoor localization accuracy.  
 


