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What you’ll get 
out of this talk

Robots; Android + Erlang + Elixir interop; 
Save days of frustration
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This talk has
two parts:

Survey / Knowledge Dump
Project Narrative
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Part the first:
A Survey of Robotics with Elixir
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Robots?
• A machine capable of carrying out a complex series of actions 

automatically.

• (esp. in science fiction) A machine resembling a human being and able to 
replicate certain human movements and functions.

• Robotics: The branch of technology that deals with the design, 
construction, operation, and application of robots.
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ROBOTS!!!1!!!one!!

http://www.flickr.com/photos/torek/3788181603/
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“the peace dividend of 
the smartphone wars”

- Chris Anderson
- Michael Scott
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State of
Hobby Robotics
Growing rapidly; lots of good 
magazines; costs have fallen; 
getting really approachable
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https://github.com/esl/erlang_ale - GPIO Library for RaspPi

Client library landscape isn’t fully mature.  We had to build 
libraries for both the Sphero and the AR Drone

State of
Hobby Robotics
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Why is Elixir a 
great choice?
Robotics is concurrent; Easy 
DSLs; Metaprogramming; it’s 
just really really fun
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Where to start?

Get easy wins early
Sphero: ~$130
ARDrone: ~$150-250
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Sphero
http://www.gosphero.com/

Bluetooth enabled ball; drives 
itself around; best dog toy 
ever; waterproof
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wow

very roll

such distribute
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Elixir Sphero Library
code spelunking

https://github.com/knewter/sphero
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Parrot
ARDrone
http://ardrone2.parrot.com

Acts as its own wifi AP; Connect to it over wifi, 
it’s just a device on the network; send UDP 
packets to it; stream video from 2 cameras.
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Elixir Exdrone Library
code spelunking

https://github.com/knewter/exdrone
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Rolling your own
What if you don’t want a ball or a quadcopter?  
What if you want to be master of your own fate?
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Microcontrollers
A microcontroller is a small computer on a 
single IC containing a processor, memory, and 
programmable I/O.
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Microcontrollers!
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Microcontrollers!
Beaglebone

Black
Arduino
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Raspberry Pi
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Raspberry Pi
The Raspberry Pi is a credit-card 
sized computer that plugs into your 
TV and a keyboard. It’s a capable little 
PC which can be used for many of the 
things that your desktop PC does, like 
spreadsheets, word-processing and 
games. It also plays high-definition 
video. 
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RaspberryPi 

Plug in the SD card; plug it all up (power 
last); answer a dozen setup questions.
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RaspberryPi: 
Running Erlang and Elixir

git clone git@github.com:erlang/otp; cd otp;
./configure && make && make install

wait  3 hours
(one Lord of the Ring)
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RaspberryPi: 
Running Erlang and Elixir

git clone git@github.com:elixir-lang/elixir; 
cd elixir; make

wait  20 minutes
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RaspberryPi
GPIO and Tips
Limited hardware PWM by default (there’s 
a way around this); use a 1+ amp power 
supply
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RaspberryPi
Tips (cont)
Get a Pi Cobbler; Cirago wifi/bluetooth 
dongle ($11); buy a nice case or print one; use 
a class 10 SD card; camera module for $25
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A80 Optimus Board

Small single board computer; 8-core 
processor, USB, GPIO, etc.
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GPIO Examples

erlang_ale https://github.com/esl/erlang_ale

Event driven Raspberry Pi GPIO 
programming in Elixir
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Control schemes

Serial Ports; Bluetooth; USB; GPIO; 
Erlang Distribution
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Part the 
Building something 

neat
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(This slide intentionally left dumb)
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What’s next?

We can blink an LED; next quick win? Our 
goal is to demystify, rather than show 
detailed code
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Give me control!

How about some more direct control?
Android -> JInterface -> Elixir -> RasPi -> Blinkenlight
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JInterface on 
Android Hurdles
• Have to be running epmd on the host machine

• Android sandboxing doesn’t let you install a ‘generic’ erlang that you can 
use from other apps (unless you’re rooted)

• So you have to ship Erlang with your android app
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Installing Erlang
on android
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So now android?

Eww, Java; not the worst thing in the 
world; tiny code.
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der blinkenlights
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RGB LED?
• We need another quick win.  What’s next?

• RGB LED, controlled by a color picker on the android device, that 
changes color in realtime.

• Problem: RGB LED requires analog levels, but we only have digital 
with erlang_ale.
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Pulse Width Modulation
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Pulse Width 
Modulation
https://github.com/sarfata/pi-blaster/

Only one hardware PWM pin; pi-blaster 
gives you 8 PWM outputs.
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Pulse Width 
Modulation

echo “23=0” > /dev/pi-blaster

echo “23=1” > /dev/pi-blaster

echo “23=0.2” > /dev/pi-blaster20%
100%

0%
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So what’s next?

Finish up with something 
fun: spend $2 on a toy at the 
thrift store.  Make it amazing.
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Take a Sabertooth 2x12RC ($65), add a Raspberry Pi
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Take a Sabertooth 2x12RC ($65), add a Raspberry Pi, add a 12V battery
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Take a Sabertooth 2x12RC ($65), add a Raspberry Pi, add a 12V battery, add a Cirago WiFi/BT dongle
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, add a 12V battery, add a Cirago WiFi/BT dongle, mutilate a USB micro cable
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, add a Cirago WiFi/BT dongle, mutilate a USB micro cable, and you end up with this.
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, mutilate a USB micro cable, and you end up with this.
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ZOMG
Monday, 10 March 14



PWM and the 
Sabertooth
2000ms 100% forward
1500ms  idle
1000ms 100% reverse
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-1.0

1.0
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Thank you for coming
@knewter         @robby_clements

www.elixirsips.com

isotope11.com
irc: freenode#isotope11

Check out our blog, or else.
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