Hackflight. A Simple Software
Ecosystem for Miniature Aerial
Vehicles

Simon D. Levy
Julio Hidalgo Lopez B
Matt Lubas
Alfredo Rwagaju

Washington & Lee University

Intercollegiate Dronefest
18 August 2016



Motivation #1.:
What | Cannot Build, | Do Not
Understand

R. Feynman (1918-1988)



Keep It Simple, Stupid!

e PX4 Firmware: > 100K lines of code

» Cleanflight: > 50K



Motivation #2:

I’m not gonna pay a lot for this
muffler flight controller!
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Platform- BreezySTM32
Independent (~4200 lines of C)

Firmware
(~1500 lines of C++)



simondlevy / hackflight @uUnwatch~ 8  JrStar 13 YFork 6
Pull requests 0 ulse Graphs Settings

master-  hackflight / firmware Createnewfile  Uploadfiles Findfile  History

ﬁ simondlevy Fixed typo

board.hpp




BreezySTM32: An Arduino-
like API for STM32 flight
controllers

#include <breezystm32.h>

static bool sonar_present;
mb1242 t mb1242;

void setup(void)

{
i2cInit(I2CDEV_2);
delay(500);

sonar_present = mb1242 init(&mb1242, 0);

void loop(void)
I
L

if(sonar_present)

printf("%d\n", mb1242 poll(&mb1242));
else

printf("no sonarin");
delay(100);




temp;
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Python Ground Control
Station

@ & Hackflight Ground Control Station

Disconnect | /devfttyUSBO

Setup Motors Receiver Messages




@ & Hackflight Ground Control Station

Disconnect | /dew/ttylUSBO

Setup Motors Receiver Messages

Roll 1449
980 2030

Pitch 1502
980 2030
980 2030

Throttle 1005
980 2030

Aux 1005
980 2030




MSPPG: Parser (Code) Generator
for Multiwii Serial Protocol

annels in ht

ould be divided by

{“right"

: [{"ID"

multiwii.c 3 Multiwii Serial Pro




®® @ levy@kern: ~/Desktop/hackflight/parser

levy@kern:~/Desktop/hackflight/parser$ ./msppg.py

Creating file output/python/Makefile

Creating file output/python/getimu.py

Creating file output/python/getrc.py

Creating file output/python/imudisplay.py

Creating file output/python/blueimudisplay.py

Creating file output/python/setrc.py

Creating file output/python/setup.py

Creating file output/python/msppg/ init .py

Creating file output/cpp/Makefile

Creating file output/cpp/example.cpp

Creating file output/arduino/MSPPG/examples/imuexample/imuexample.ino
Creating file output/cpp/msppg/msppg.cpp

Creating file output/cpp/msppg/msppg.h

Creating file output/arduino/MSPPG/msppg.cpp

Creating file output/arduino/MSPPG/msppg.h

Creating file output/c/Makefile

Creating file output/c/example.c

Creating file output/c/msppg/msppg.c

Creating file output/c/msppg/msppg.h

Creating file output/java/Makefile

Creating file output/java/example.java

Creating file output/java/edu/wlu/cs/msppg/Parser.java

Creating file output/java/edu/wlu/cs/msppg/ATTITUDE Handler.java
Creating file output/java/edu/wlu/cs/msppg/ALTITUDE Handler.java
Creating file output/java/edu/wlu/cs/msppg/SONARS Handler.java
Creating file output/java/edu/wlu/cs/msppg/RC _Handler.java
levy@kern:~/Desktop/hackflight/parser$ l
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HackflightSim

BreezySTM32 Firmware V-REP Plugin

*slow



HackflightSim




Board Abstraction

t & calibratingG

ol armed);

stat




Missions (“Scenes”)

File Edit Add Simulation Tools Plugins Add-ons Scenes  Help

Python Computer Vision via
“companion board”



Sonar-Based SLAM

(Simultaneous Localization And Mapping)



File Edit Add Simulation Tools s Add-ons  Scenes  Help
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