
Personal Flight Recorder

Make a versatile and rugged personal flight 
recorder that will record the G-forces during 
any type of ride or trip. How hard was the turn 
on that roller coaster?  Did you get weightless 
on the ski slope? With your personal flight re-
corder, you’ll know precisely.
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Tools
Wire cutter
Electric drill and bits 
Rotary cutting tool
Soldering iron
Solder
Wire strippers

Materials
Nintendo Wii Nunchuck controller
Arduino microcontroller (Diecimila or Duemilanove from maker    
shed.com)
WiiChuck adapter (e.g. ThingM WiiChuck adapter at fungizmos.com)
Serial Enabled 16x2 LCD (e.g. part # LCD-00461 at sparkfun.com) 
Rechargeable NiMH AA batteries (4)
4-AA battery holder (e.g. part #PRT-00550 at sparkfun.com)
Single pole on-off switch (e.g. part #275-651 at radioshack.com)
Hose clamp
Cable ties
Plastic case (e.g. Pelican 1030 micro-case)
22AWG stranded hook-up wire (e.g. from allelectronics.com)

Estimated cost: $75 to $125, depending on the extent to which 
recycled parts are incorporated.

Before you begin:
You may find it necessary to modify these instructions, depending on 
what materials and tools you have at hand, and any improvements 
you might want to make in the design.  Go ahead and customize the 
project and make it your own!
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Step 1.  Insert adapter
Assemble the WiiChuck adapter according to the included instruc-
tions, then insert it into the Nunchuck plug. Insert the other end of 
the adapter into the Arduino’s Analog In pins 2,3,4,5. The adapter 
provides access to the data coming from the sensors inside the 
Nunchuck.  

Step 2.  Program the Arduino
If this is your first time using an Arduino,
you can find a link to some basic tutorials
for getting started with Arduino at 
http://www.arduino.cc.  You can download
the software you’ll need here.

Once you’ve gotten the Arduino 
Integrated Development Environment 
(IDE) running, try uploading the sample 
Blink program as described here: 
http://www.ladyada.net/learn/arduino/lesson1.html 

Next, download the program for the Flight Recorder.  It’s called Wii-
CoasterUI and you’ll find it here: http://cachefly.oreilly.com/make/
television/09/WiiCoasterUI.zip 

Then, transfer the program from your computer to the Arduino. 
Connect a USB cable from your computer to the USB port on the 
Arduino. Click the Upload to I/O button in the Arduino software to 
load the program onto the Arduino.
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Step 3.  Attach LCD screen
Attach the LCD screen to the Arduino. The LCD screen has 3 wires. 
Attach the red wire to the +5 volt terminal (marked “5V”) on the Ar-
duino, the black wire to the ground (“Gnd”), and the yellow wire to 
the #7 digital data pin. The exact locations of the pins are available 
on the documentation available on the Arduino website.  

Remove the USB cable from the Arduino. If you’re using the Arduino 
Diecimila, move the power source jumper from “USB” to “EXT.”

Step 4.  Add power
To make your Personal Flight Recorder portable, it needs its own 
power supply. Insert the 4 AA batteries into the battery holder. We 
want to run the board at about 5v; use rechargeable batteries with 
an output voltage of 1.2v (single-use AA batteries have a nominal 
voltage output of 1.5v, whereas rechargeable batteries can be found 
in both 1.2v and 1.5v). You’ll wire the batteries to the board in a later 
step.

Step 5.  Make the case
Prepare the case, which will house and
protect the electronic components. 
Using a rotary cutting tool, cut a window
on the front of the case that fits the LCD
display panel. 



Step 6.  Add an On-Off switch 
Drill a hole in the case that fits your switch. 
Mount the switch in the hole.

Step 7. Mount the components
First, mount the LCD in the window and secure it with small screws, 
epoxy, or tape. If you need to water-proof your Personal Flight Re-
corder, mount a piece of plexiglass in front of the LCD.  

Mount the Arduino to the battery pack with a cable tie. Line the 
interior of the case with foam so it holds and cushions the micro-
controller and batteries.

To connect the battery pack, attach the red wire from the battery 
pack to the switch terminal. Run a short length of wire from the 
other end of the power switch to the input voltage (“Vin”) pin on 
the Arduino.  Attach the black wire from the power supply to a Gnd 
pin on the Arduino.

Step 8.  Final touches
Notch the case for the Nunchuck controller cord. Cut a small 
notch with the rotary tool in the case to allow passage for the Wii 
Nunchuck cord. 
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Lastly, clamp the Nunchuck to the case 
with a hose clamp. Optionally, thread a
 canvas luggage strap through the case,
 to secure the Flight Recorder, as in the 
photo to the right.

Step 9.  Try it out!
Your recorder is complete. The LCD screen will display the G-forces 
experienced in real time (limit of 2 Gs). 

The flight recorder can also display the maximum and minimum 
G-force values when you push the joystick forward or backward. 
You can clear these settings by pressing the “C” button on the Wii 
Nunchuck. Moving the joystick to the right will toggle the display be-
tween g-force values (marked “g”) and raw values coming from the 
Nunchuck (marked “w”).
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Resources:
For more information on Arduino and Arduino programming, visit: 
http://www.arduino.cc 
and http://todbot.com/blog/bionicarduino/ 

For a Guide to Getting Started with Arduino, visit:
http://arduino.cc/en/Guide/HomePage

For more information on the Wii accelerometer sensor, visit: 
http://www.analog.com/en/mems-and-sensors/imems-acceler-
ometers/adxl330/products/product.html

For information on aircraft flight data recorders, visit:
http://science.howstuffworks.com/black-box11.htm

Special thanks to Tod E. Kurt todbot.com/blog for writing the Wii-
Coaster software.

Use of the instructions here and on Make: television is at your own risk. Twin Cities 
Public Television, Inc., O’Reilly Media, Inc., the show’s sponsors, producers, and 
distributors disclaim all responsibility for any damage, injury, and expense resulting 
from these projects. 
Your safety is your own responsibility and that includes the proper use of equipment 
and safety gear and determination of whether you have the requisite skills to 
successfully and safely undertake the project. These projects are not intended for 
children. 
It is mandatory that you understand that technology, laws, and limitations imposed 
by manufacturers and content owners are constantly changing. Thus, all Make: 
television projects may not work, may be inconsistent with current laws or user 
agreements, or may damage or adversely affect some equipment.

TELL US HOW YOUR FLIGHT RECORDER WORKS!
LEAVE A COMMENT UNDER THE VIDEO FOR THIS PROJECT AT  http://www.makezine.tv
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