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• HoverGames Challenge

• HoverGames Drone

• Communication Methods

• Flight Controller

• Documentation

• QGroundcontrol

• PX4 Software Stack

• Example Code

Agenda
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AirshipVTOL Transitioning  Wing

Flying WingPlane VTOL 

Pusher Prop

Long Flight Duration
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Submarine

Boat Security Lawnmower or Agricultural?

Delivery Rover
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HoverGames Drone

Reference Design

• Complete low cost ‘hobby’ drone 
platform, but really an open 
design robot

• 500mm size big enough for easy 
experimentation

• Complete system to test new 
components such as motor 
controllers with UAVCAN or 
secure authentication of  battery

• Reuse of components for ground 
Rovers
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Hovergames Challenges

• Use a complete autonomous vehicle 
development platform an 
infrastructure

• Coding challenges with larger 
societal impact theme

• New technologies are introduced to 
the system for continual challenges

• Complete modular NXP development 
platform with flight management unit 
(FMU) using Kinetis K66 Arm-Cortex 
M4 MCU
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The First 

HoverGames

Challenge

FIGHT 

FIRE 

WITH

FLYERS

How can you use drone 

technology to help firefighters? 

Join today at www.hovergames.com

At any given time around the world, an active wildfire is causing 

tremendous devastation. And it is not just forest fires that cause 

immeasurable damage. Structure fires in urban areas also pose a 

significant problem. In every case, our first responders were put on 

the front lines. 
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Thank you to our partners
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Documentation

• Hovergames Drone Gitbook https://nxp.gitbook.io/hovergames/

• PX4 User Guide https://docs.px4.io/en/

• PX4 Developer Guide https://dev.px4.io/en/

• PX4 Github Firmware https://github.com/PX4/Firmware

• NXP Github Starter Code https://github.com/nxphovergames

www.Hovergames.com

https://nxp.gitbook.io/hovergames/
https://docs.px4.io/en/
https://dev.px4.io/en/
https://github.com/PX4/Firmware
https://github.com/nxphovergames
http://www.hovergames.com/
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HoverGames Drone

Propeller

Carbon Frame

Flight Controller

Brushless Motors

Communication

Motor Controller

GPS
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Communication

2.4 GHz RC
Telemetry Radio 

915Mhz/433Mhz Combination

Controller
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Realtime clock
TJA1100 

2-Wire Ethernet

Kinetis K66, 

ARM Cortex M4

BMM150

Magnetometer

BMP280

Barometer

A7102CH

Secure Element
USB PUSB2X4D

Debug ConsoleDUAL TJA1042 

CAN Transceiver

MPL3115A2 

Barometer

FXOS8701CQR1

Accelerometer & 

Magnetometer

FXAS21002CQ

Gyroscope

RC PWM

NTB0104BQ-Q100

FMU K66
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2 Wire Ethernet

SBUS RC IN

I2C / NFC

GPS + Buzzer + LED

UART

Power 2x Can Bus

SPI

Telemetry

Debug

ADC 6

ADC 3

Ultrasonic

FMU K66
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RDDRONE-FMUK66 Flight Management Unit
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Industrial-Grade UAV – Modular with CAN and Ethernet

FMU Flight 

Management 

Unit
Kinetis K, V or L

WIFI/BT

NFC NCF3320 

(522)

I2S

UART

SDIO/USB
2x CAN BUS (1 primary 1 aux)

MIPI

CSI

D2X 

(radio only)

BLE/Thread

(KW41)

RADAR

S32R

IMU 

Sensors

PCIe

Lighting

ADS-B

(Automatic Dependent 

Surveillance –

Broadcast

(SDR chip)

Payload/manipulato

r/medical devices

Gimbal:

ESC/encoder/sensors

(Single chip with CAN)

Aux 

IMU 

sensors

C
A

N
-F

D
?

USB

CAN 

Digital 

SERV

O

GPS

Cellular 

Radio

SSD/M.2 

HDD 

Storage

(Video)

Audio 

Codec

100BaseT1 2-Wire 

Automotive ABV 

hub/Switch

POE/PODL LIDARSmart optical 

flow Camera? 

Smart Ethernet 

Sensor/Camer

a
Smart Ethernet 

Sensor/Camer

a
Camera, 

Sensors

Smart

Companion Computer, Data Analytics, 

Vision

S32V244 (A53), 

i.MX 6Q MPU (Cortex-A9)

Layerscape MPU (Cortex-A53/72)

or

i.MX 8 series MPU (future)

(ARM Cortex-A53 + A72)
Secure 

Element

Camera 

Sensor(s)

FPV 

Camera

Bolometer 

(NXP Fab)

USB- C 
RMII

Mantra

Sub-GHz

Battery

Battery Authentication SecureID

Power Management

Wireless Charging System

RX

Battery cell monitoring

Authentication

Authentication

ESC
Kinetis V 

Series

ESC
Kinetis V 

Series

ESC
Kinetis V 

Series

ESC
Kinetis V 

Series

Authentication

RC Radio

GPS

D2X-IDU

FMU Flight 

Management Unit
Kinetis K, V

or i.MX RT
Secure 

Element

Ethernet
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CAN Bus

• It is a BUS, run two for redundancy

• Automotive grade, rugged, robust, 
high ESD protection, short-proof

• Lightweight connectors and cabling

• Uses address priority, supports many devices

• Hardware enhanced communications

• UAVCAN V1 focus on CAN-FD (5MBps)

• UAVCAN in its infancy – industry wants CAN 
but lack of hardware at present

• Look for latest CAN PHYs from NXP

− Stinger, with hardware backed security. White/Blacklist

− Enhanced bus matching 

ESC and Servos not 

limited by number of 

PWM ports.

Data can be shared at 

the bus level (i.e

multiple GPS modules)
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100BaseT1 “2 wire ethernet”

• Automotive Rugged, robust, high ESD

• Lightweight connectors, wires, no magnetics

• Faster Gbit , 2.5 Gbit coming 

• 15 meter distance

• Automotive ethernet Switch available

• Still regular ethernet - media conversion by switch 

or back to back PHYs

• Attractive for high speed IP/Socket programming 

• Higher bandwidth 

cameras or sensors

• Standard IP connection 

between FMU and 

Companion computer

• Tethered operation
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Secure Element A71CH / SE050

• Embedded Secure Element
− Discrete HW Tamper resistant security component

− State-of-the-art security, certified

− Dedicated environment to host security functions (isolation)

− Companion chip to any type of MCU, MPU and AP

• Secure sub-system on IoT Edge: 
− Drone Authentication, Subsystem Authentication

− Secure hardware encryption

− Physical security

− Secure key store

− UTM Airspace 

Main 

Processor
SE050

SE050 HW

Secure OS (JCOP 4))

App App App

I2C 

slave

I2C 

Master

Memory

contactless

• FMU

• BMS

• ESC

• Payloads

• Drone to drone

• Drone to ground station

• Drone to OTHER e-identification 

(BLE long range?)

Also A1006/1007 for 

authentication only 

i.e battery packs
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CommunicationVehicle

Firmware

Ground Control Station

APIMiddleware ROS2Autonomy

Vision based localization 
and avoidance

NXP -
NXPhlite

Intel® Aero

Hardware

PX4 is an Integrated Software Ecosystem

https://dev.px4.io/en/flight_controller/intel_aero.html
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Leading Products and Dev Platforms Based on PX4

https://www.yuneec.com/en_GB/camera-drones/h520/overview.html
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The Speed of Innovation is Impossible 

to Sustain for a Single Company

2008
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What is the Relationship Between the Parts?

The “Kernel”

Projects

Industry

Standards

3rd Party 

Projects

Industry 

Association

run by
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The Business of Open Source
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Auterion Enterprise PX4: the Operating System for Drones

23

Auterion Enterprise PX4 software that runs on the 
drone. 

It enables:

• Drones to fly safely and autonomously

• Detect and avoid obstacles, and prevent collisions

• Positioning with RTK GPS accuracy

• Online workflows (data upload) with connection to LTE
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1

2

Auterion 

Enterprise PX4

Auterion 

Ground 

Station

Auterion 

Cloud

Insights 

3
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Auterion enterprise 

distribution

Community/

Open source PX4

Flight controller ✔ ✔

Ground station ✔ ✔

Compatible hardware ✔ ✔

Obstacle avoidance ✔ ✔

Device / Fleet management ✔

Compliance and regulatory approval ✔

Enterprise Support and SW updates ✔

Cybersecurity hardening ✔

Auterion vs. Open Source
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QGroundcontrol
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QGroundcontrol

• State of the art software runs on Android, iOS, 

Windows, Linux and Mac OS.

• User friendly for flying and mission planning

• Survey, mapping support

• Digital video streaming support

• Enables firmware customization

• Simple airframe setup, including firmware, 

joysticks, sensors and flight modes.
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Software development
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PX4 Software Stack

Camera Control GPS

RC Input IMU Drivers

Drivers

Logging

Storage

DatabaseParameters

State Machine

Flight Control

Autonomous 

Flight

Position 

Controller

Attitude & Rate 

Controller
Output Driver

Sensor Hub

Position & 

Attitude 

Estimator

Message Bus 

uORB

Mavlink

FastRTPS

External 

Connectivity
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IDE

MCUXpresso Visual Studio Code VM Image
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Overview of tutorials

• hg_accel - Reading accelerometer values from uORB topic

• hg_baro - Reading barometer values from uORB topic

• hg_battery - Reading battery values from uORB topic

• hg_gps - Reading GPS position from uORB topic

• hg_gyro - Reading gyroscope values from uORB topic

• hg_hello - Print hello world on console

• hg_led - RGB LED control

• hg_motortest - Application for motor testing

• hg_rcinput - Reading RC input values from uORB topic
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Tutorials
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