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Goal

Methodology
q First, we spent time weighing which 

communication signal would be optimal for 
accurately pinpointing a swimmer's location. We 
considered Wifi, Bluetooth and settled on Ultra 
Wide Bandwidth because of its accuracy, 
accessibility and low energy cost. 

q Then, we had to construct a module based on 
the DWM1000, a chip that conducted UWB 
localization. To do this, we purchased pre-
designed boards, and soldered the components 
onto it.

q To create a device that would successfully track the 
location and safety status of swimmers using Ultra 
Wide Band technology. Such a device would allow a 
lifeguard or parent to track on their mobile phone 
whether a user has been underwater too long, and the 
location of a submerged user.

Methodology 

Results 
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Pharos

Research Challenges

q Building localization chips based off of the recent Decawave 
DWM1000 chip.

q Creating a user interface that would successfully indicate the 
device location so that it would be easy to locate the 
swimmer.

q Designing the algorithm that would determine the location of 
the third module with respect to the other two modules.

Motivations and Objectives

q Motivations
§ Drowning is a major cause of accidental death in 

children.
§ There is no existing device that tracks the status of 

the swimmer and location.
q Objectives

§ To build a prototype of the headband/goggle 
attachment, along with a GUI.

§ To test the prototype by submerging it underwater.

Methodology contd…
q After debugging the chips, we successfully got 

them to communicate with each other. While 
building the chips, we had also worked on 
creating a user interface that would quickly and 
accurately display the location of the swimmers 
on Javascript. 

q Finally, we tested out the barometer, to 
determine if it was an accurate measure of 
whether the device was underwater.

Results:
q We have successfully built and tested the three 

chips with Deca Wave DWM1000 modules on 
them, using the arduino Pro Mini.

q The device's barometer readings do change 
significantly enough when it is submerged so as 
to know to stop sending signals.

q Our user interface can be used on a mobile 
device or a web platform, and displays the 
location of the swimmer using a coordinate 
system.
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