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https://www.youtube.com/watch?v=Pv4x9cyzTuU


  

Part I: Hardware



  

Part I: Hardware
          Firmware



  

● ArduPilot: ~2.3x106 lines of code
 
● Cleanflight: ~8.5x105 lines of code
 



  

Firmware Genealogy

Baseflight (~1.4x104 l.o.c.)

MultiWii

Hackflight Cleanflight 

Raceflight Betaflight

(~4.3x103 l.o.c.)



  
https://online.husson.edu/software-development-cycle/

Principle #1:
It Always Has to Fly

https://online.husson.edu/software-development-cycle/


  



  

STEAL TEST COMMIT

SIMPLIFY



  

Principle #2:
Bottom-Up / OOP Design

https://github.com/simondlevy/Hackflight/blob/master/examples/Ladybug/LadybugDSMX/LadybugDSMX.ino



  

https://github.com/cleanflight/cleanflight/blob/master/src/main/flight/mixer.c

https://github.com/cleanflight/cleanflight/blob/master/src/main/flight/mixer.c


  

Principle #3:
Separate the Drivers from the Algorithms

https://github.com/simondlevy/Hackflight/blob/master/src/board.hpp

https://github.com/simondlevy/Hackflight/blob/master/src/board.hpp


  

https://github.com/bitcraze/crazyflie-firmware/blob/master/src/modules/src/kalman_core.c

https://github.com/bitcraze/crazyflie-firmware/blob/master/src/modules/src/kalman_core.c


  

Part II: Simulation



  2016

STM32 drivers



  



  

2018

UnrealEngine4Arduino drivers Firmware

https://www.youtube.com/watch?v=mobemDcX9ew


  

MulticopterSim

*

*

~1.5x103 l.o.c.



  

2019

https://www.youtube.com/watch?v=p_jRptn6hfg


  

https://www.youtube.com/watch?v=Pv4x9cyzTuU


  

https://www.youtube.com/watch?v=MaLb52PS48A


  

Part III: Current Work



  

Davis 346 Dynamic 
Vision Sensor



  



  

Target DynamicsVehicle Dynamics

Event Simulator

PID Controller



  

Lin & Leonardo (2017)

https://www.semanticscholar.org/paper/Heuristic-Rules-Underlying-Dragonfly-Prey-Selection-Lin-Leonardo/6b9497f25240c623990dbbfe0047e71360ee56b8


  

ESP32 Feather 
Board

2x240 MHz
Bluetooth, Wifi

Teensy 4.0

600 MHz
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