
DIY GPS loggers for use in field 
studies

Pat Cain
Matt Cross



From the 
beginning…



What is open source?

3D Robotics

Mozilla

Linux







What is Arduino?

“Arduino is an open-sourced electronics 
prototyping platform based on flexible, easy-to-
use hardware and software. Its intended for 
artists, designers, hobbyists, and anyone 
interested in creating interactive objects or 
environments”.

http://arduino.cc

http://arduino.cc/


What is Arduino?

• Atmega chip: microcontroller 

• Breakouts: easy access to microcontroller 
“microcontroller kits”

• Arduino open-source hardware

• Arduino programming language



Arduino is two parts

1. Hardware



Arduino is two parts”

1. Hardware

2. Software



Cressey, D. 2017. The DIY electronics transforming research. Nature 544: 125-126

“Cheap, stripped-down 
microcontrollers are 
allowing users to pack huge 
amounts of computing 
power into tiny spaces”





DIY Infrared Night Vision Device by 
MattGyver92 

http://www.instructables.com/member/MattGyver92/


Our Goals

• Turtle research

• GPS loggers are expensive, want alternative

• Create community

• Interdisciplinary student research



Turtle Research

Wanted: GPS logger for 
box turtle research

• Affordable

• Easy-to-use

• Small footprint (e.g., 
<5% of the body mass)

Carapace Length: ~11 – 15 cm
Weight:  𝑥 ~ 600g



Commercially available products



Create a community



Research possibilities

• Interdisciplinary research



Research possibilities

VS

• Interdisciplinary research

• Otherwise cost-prohibitive



Soldering Equipment

Soldering Iron Lead-free solder

Brass Sponge Third hand Desoldering braid Tip cleaner



https://learn.sparkfun.com/tutorials/how-to-solder---through-hole-soldering

Soldering Basics



Soldering Exercise





Major Components

Arduino Pro mini microcontroller

56 Channel GPS receiver

On/Off switch

Lipo battery

Transistor

Hook-up wire (solid)



GPS unit assembly

Work in pairs



Microcontroller prep

Remove solder bridge to power regulator



Removing the solder bridge



Cut wires

Practice stripping (wires) on 22 and 28 AWG

Lengths: 

Jumpers: 2.5-3.0 cm

Trim GPS wires

Black: 3 cm

Red: 3 cm

White: 4 cm



Solder jumpers to switch

Top

Bottom



Attach switch to Pro Mini

Hot glue or electrical tape

Solder points



Solder transistor

Solder Points

Flat side out!



Solder GPS wires



Dremel® pins on back



This is what it should look like…



Arduino IDE

Load blink sketch to 
make sure it works

Install libraries:

Tiny GPS++

LowPower

EEPROMex



Load code



Code

https://bitbucket.org/Splat01/



To Change Recording Frequency

You can change how long the unit attempts to 
get a fix 

This is where you can change the time 
between readings

*Remember* Adjusting these parameters will 
affect battery life and the unit has a limited 
amount of memory (83 locations).

For now set the interval to record once every minute or 0.017



Calculating Battery Life



Seneca Park Zoo



Data download

Bring up GPSlogger_ReadClear sketch.

Connect FTDI connector.

Load sketch to logger.

Type “R” for read.

Troubleshoot.



Data Visualization

Copy data into notepad

Save as .csv file

Import…



Data visualization



Other DIY GPS Logger Research:
As-is



Other DIY GPS Logger Research:
Modifications



Other DIY GPS Logger Research:
DIY

http://fritzing.org/projects/wireless-gps-datalogger



Turtle test



Accuracy assessment
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Attachment methods

Price-Rees and Shine 2011Flesch et al. 2009



Casing options





Interdisciplinary/Outreach

Presented high school students with a problem to 
solve:

“Design a GPS logger case for box turtles”.

• Specs
– GPS logger should be easily accessed

– Should not increase the footprint of the logger by too much

– Lightweight

• The rest was up to them



Response was incredible







Customization

• Temperature

• Remote download

• Increased storage

• Etc…



Customization: PCBs



TNG expanded memory



GPS logger evolution



Will still need a transmitter!!!
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Questions?


