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Agenda

▪ Competition overview

▪ A quick look at a working design

▪ Recap and Resources

▪ Appendix

– Your starting point model

– Tips and Tricks
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MathWorks Minidrone Compeititon

Learn how to develop an autonomous minidrone line 

follower and develop key skills like Model-Based Design

relevant to the industry - all while having fun using drones!

Organized by MathWorks

https://www.mathworks.com/academia/student-competitions/minidrones.html

Develop a Minidrone line following algorithm

▪ Round 1: Simulation Round 

– Edit a starting point model provided by MathWorks

– Submit your models to MathWorks (deadlines on web)

– The BEST submissions go through to Round 2

▪ Round 2: 

– Simulation and Hardware Deployment Round

or

– Virtual Round
Depending on your local competition

https://www.mathworks.com/academia/student-competitions/minidrones.html
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Simulation
(Round 1)

Real system
(Round 2)

The BEST Round 1 

submissions will 

advance to Round 2

Depending 

on your local 

competition
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You Can Find the Competitions Around the World!

https://www.mathworks.com/academia/student-competitions/minidrones.html

Click on a relevant 

instance of the 

competition

https://www.mathworks.com/academia/student-competitions/minidrones.html
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Get Ready to Fly

1. Apply to receive all the competition materials.

2. Watch the MathWorks Minidrone Competition 

video series to better understand the competition 

details.

3. Review the competition rules and guidelines.

4. Complete MATLAB Onramp, Simulink Onramp, 

and Stateflow Onramp courses before starting to 

work on your algorithm.
You need to APPLY if you want to enter the 

specific competition. 

Complimentary licenses are sent to teams 

https://www.mathworks.com/videos/series/mathworks-minidrone-competition.html
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf
https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted
https://matlabacademy.mathworks.com/details/simulink-onramp/simulink
https://matlabacademy.mathworks.com/details/stateflow-onramp/stateflow


7

Get Ready to Fly

1. Apply to receive all the competition materials.

2. Watch the MathWorks Minidrone Competition 

video series to better understand the competition 

details.

3. Review the competition rules and guidelines.

4. Complete MATLAB Onramp, Simulink Onramp, 

and Stateflow Onramp courses before starting to 

work on your algorithm.

Make sure you watch these short videos

https://www.mathworks.com/videos/series/mathworks-minidrone-competition.html
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf
https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted
https://matlabacademy.mathworks.com/details/simulink-onramp/simulink
https://matlabacademy.mathworks.com/details/stateflow-onramp/stateflow
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Get Ready to Fly

1. Apply to receive all the competition materials.

2. Watch the MathWorks Minidrone Competition 

video series to better understand the competition 

details.

3. Review the competition rules and guidelines.

4. Complete MATLAB Onramp, Simulink Onramp, 

and Stateflow Onramp courses before starting to 

work on your algorithm.

Familiarise yourself with the rules

https://www.mathworks.com/videos/series/mathworks-minidrone-competition.html
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf
https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted
https://matlabacademy.mathworks.com/details/simulink-onramp/simulink
https://matlabacademy.mathworks.com/details/stateflow-onramp/stateflow
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How do you submit your Simulation 

at the end of Round 1 ?

Rules and Guidelines – Submit Your Simulation

Get the Rules and Guidelines (PDF)

Who do you send this to?

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf
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Rules and Guidelines – Competition Set-up

Get the Rules and Guidelines (PDF)

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf


11

Rules and Guidelines – Arena Details

20cm

10cm
25cm

Get the Rules and Guidelines (PDF)

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf
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Get Ready to Fly

1. Apply to receive all the competition materials.

2. Watch the MathWorks Minidrone Competition 

video series to better understand the competition 

details.

3. Review the competition rules and guidelines.

4. Complete MATLAB Onramp, Simulink Onramp, 

and Stateflow Onramp courses before starting to 

work on your algorithm.

Get started with self paced online courses

https://www.mathworks.com/videos/series/mathworks-minidrone-competition.html
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/academia/student-competitions/minidrone-competition/mathworks-minidrone-competition-guidelines.pdf
https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted
https://matlabacademy.mathworks.com/details/simulink-onramp/simulink
https://matlabacademy.mathworks.com/details/stateflow-onramp/stateflow
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Getting Started

1. Watch this 5-minute video

2. Install the Simulink Support Package for the Parrot Minidrone

MathWorks Minidrone Competition: Model Description
Get details about the Simulink® model that needs to be used for the 

MathWorks Minidrone Competition and learn how to use the Simulink 

Support Package for Parrot® Minidrones.

https://www.mathworks.com/videos/mathworks-minidrone-competition-model-description-1551445160030.html

You now have the starting point Simulink model !

File Exchange

https://www.mathworks.com/videos/mathworks-minidrone-competition-model-description-1551445160030.html
https://www.mathworks.com/videos/mathworks-minidrone-competition-model-description-1551445160030.html
https://jp.mathworks.com/matlabcentral/fileexchange/63318-simulink-support-package-for-parrot-minidrones
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Agenda

▪ Competition overview

▪ A quick look at a working design

▪ Recap and Resources

▪ Appendix

– Your starting point model

– Tips and Tricks
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Virtual world viewer
The flight control system

Sensor model

Here’s My Draft of A Working Model

Go to MATLAB and Simulink !

The 6-DOF nonlinear plant

(Quadcopter equations of motion)

Environment model
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The Inertial G-frame

And Right hand rule for Z, 

i.e.:

(Z / down) is positive into 

the ground …. And negative  

pointing to the sky

Acronym:

North East Down (NED)

The Arena is:  4m x 4m x 3m

North

X

East

Y
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The Drone’s Body Fixed B-frame

𝝓
𝜽

𝝍

Pitch

Yaw

Roll
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Euler Rotation Sequence

For a Z-Y-X Euler rotation sequence we get

Inertial G-frame → Body fixed B-frame

Body fixed B-frame → Inertial G-frame
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Flight Control System

This is the subsystem that you must edit

200 Hz (5 msec) data signals are coloured Red

5 Hz (200 msec) data signals are coloured Green
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Flight Control System

You can NOT edit the interfaces of 

the flight control system
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Flight Control System

You CAN edit anything in here
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Agenda

▪ Competition overview

▪ A quick look at a working design

▪ Recap and Resources

▪ Appendix

– Your starting point model

– Tips and Tricks
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Recap

1. The MathWorks Minidrone Competition

– Develop a control strategy for a line following quadcopter

– Practice Model-Based Design (MBD)

2. Register for the competition

– Your application and submission due dates and the T&Cs for that specific competition

– Install your complementary MATLAB license

3. Review the rules document and watch the getting started video series

4. Install the Simulink Support Package for Parrot Minidrone

– You get a starting point Simulink model to work on

5. Solve the problem using the Simulink model

6. Round 1

– Submit your Simulink model project by the stated due date

7. Round 2

– Simulation and hardware deployment round OR Virtual round, depending on each competition
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Resources

▪ The MATLAB Help Browser

▪ The Minidrone Video Series

▪ Self-Paced Online Courses

– MATLAB Academy

▪ MATLAB Onramp

▪ Simulink Onramp

▪ Stateflow Onramp

▪ Image Processing Onramp

▪ Minidrone Virtual Lab Contents

– Getting Started with Minidrone Basics 

Using Virtual Lab Modules

https://www.mathworks.com/videos/series/mathworks-

minidrone-competition.html

https://matlabacademy.mathworks.com/
https://matlabacademy.mathworks.com/details/matlab-onramp/gettingstarted
https://matlabacademy.mathworks.com/details/simulink-onramp/simulink
https://matlabacademy.mathworks.com/details/stateflow-onramp/stateflow
https://matlabacademy.mathworks.com/details/image-processing-onramp/imageprocessing
https://www.mathworks.com/help/supportpkg/parrot/ug/getting-started-with-minidrone-basics-using-virtual-lab-modules.html
https://www.mathworks.com/videos/series/mathworks-minidrone-competition.html
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MathWorks Minidrone Compeititon

Learn how to develop an autonomous minidrone line 

follower and develop key skills like Model-Based Design

relevant to the industry - all while having fun using drones!

Organized by MathWorks

https://www.mathworks.com/academia/student-competitions/minidrones.html

Develop a Minidrone line following algorithm

▪ Round 1: Simulation Round 

– Edit a starting point model provided by MathWorks

– Submit your models to MathWorks (deadlines on web)

– The BEST submissions go through to Round 2

▪ Round 2: 

– Simulation and Hardware Deployment Round

or

– Virtual Round
Depending on your local competition

Let’s have fun with MBD !

We are looking forward to 

your application ! 

https://www.mathworks.com/academia/student-competitions/minidrones.html
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Agenda

▪ Competition overview

▪ A quick look at a working design

▪ Recap and Resources

▪ Appendix

– Your starting point model

– Tips and Tricks
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Appendix

▪ Your starting point model

▪ Tips and Tricks

▪ Launching the Simulink project

▪ The relevant subsystems and data buses
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Prerequisites

1. Registered for the Competition

– Wherever that is around the globe

2. Received your complimentary MATLAB License

– … and have installed this license (contains all of our products)

3. Installed the Simulink support package for the Parrot Minidrone
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Launching the Simulink Project

Just type:
parrotMinidroneCompetitionStart

The Simulink project The starting point of Simulink model

Open
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Launching the Simulink Project - The 1st Time 

Each time you type this, it will 

create a NEW folder and project 

from scratch
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Launching the Simulink Project - The Next Time 

Once you start working on this, just rename your root folder, 

e.g.:

To continue working … just:  

▪ Navigate to this folder

▪ Double click this to launch the Simulink project

Open

Click
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The Starting Point Model

The 6-DOF nonlinear plant

(Quadcopter equations of motion)

Virtual world viewerThe flight control system

Sensor model Environment model
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The Starting Point Model

▪ Is a fully functioning model

– It makes the quadcopter move 

towards a blue square placed in the 

arena

▪ You are required to edit this model

– … to make it follow a ground path

▪ Specifically, your edits will be 

on this subsystem

– Flight Control System
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The Simulink Project Gives You A Track Building App

The Track Builder App allows you to design 

new paths to test your design on !

Track Builder App
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Flight Control System

This is the subsystem that you must edit

200 Hz (5 msec) data signals are coloured Red

5 Hz (200 msec) data signals are coloured Green



36

Flight Control System

You can NOT edit the interfaces of 

the flight control system

You CAN edit anything in here
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Relevant Subsystems - Image Processing System

Do your image processing 

work here

We’re processing images from the drones 

camera, 5 times per second
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Relevant Subsystems - Flight Control System

Most likely you’ll be editing 

this Path Planning subsystem

Do your Control 

work here

Attitude and altitude 

controllers

State estimator

200 Hz (5 msec) data signals 

are coloured Red
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Relevant Subsystems - Path Planning

What are these BUS signals?

ReferenceValue

ServerCmds

EstimatedVal

UpdatedRefer

enceCmds
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Relevant Data Buses - Reference Value Commands

Specify the quadcopters commanded position and 

orientation by setting values in this BUS signal

Bus Selector is added 

to extract each signals

X,Y, Z vector inertial frame

Yaw, Pitch, Roll vector [rad]
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Relevant Data Buses - Estimated State Values

Estimates of the quadcopters states are in this BUS signal

Initial states are zeroInertial frame positions [m]

Euler angles [rad]

Inertial frame velocity [m/s]

Angular velocity Body rates [rad/s]

Bus Selector
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Appendix

▪ Your starting point model

▪ Tips and Tricks

▪ First steps towards perception  

– detecting blobs and lines using image processing

▪ First steps towards mission control  

– incorporating finite state machines

▪ Useful Simulink modelling patterns   

– Bus objects for Stateflow and MATLAB Function blocks
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Perception with Image Processing

▪ Videos

– Making Vehicles and Robots See

▪ Making Vehicles and Robots See: Basic Operations on Images

▪ Making Vehicles and Robots See: Image Segmentation and Analysis

▪ Documentation

– Computer Vision

▪ The Color Thresholder App

– Blob Analysis

▪ Computer Vision Toolbox

▪ vision.BlobAnalysis

– Authoring MATLAB Function Blocks in Simulink

▪ Implement MATLAB Functions in Simulink

▪ Control memory allocation

▪ Create, modify, and manage types, such as bus objects

▪ Self-Paced Online Training Courses

– MATLAB Academy

▪ Simulink Onramp

▪ Image Processing Onramp

https://www.mathworks.com/videos/series/making-vehicles-and-robots-see-getting-started-with-perception-for-students.html
https://www.mathworks.com/videos/basic-operations-on-images-making-vehicles-and-robots-see-1627463959489.html
https://www.mathworks.com/videos/image-segmentation-and-analysis-making-vehicles-and-robots-see-1627467554054.html
https://www.mathworks.com/help/images/image-segmentation-using-the-color-thesholder-app.html
https://www.mathworks.com/help/vision/
https://www.mathworks.com/help/vision/ref/vision.blobanalysis-system-object.html
https://www.mathworks.com/help/simulink/ug/what-is-a-matlab-function-block.html
https://www.mathworks.com/help/rtw/ug/control-memory-allocation-for-variable-size-arrays-in-a-matlab-function-block.html
https://www.mathworks.com/help/simulink/slref/typeeditor.html
https://matlabacademy.mathworks.com/
https://matlabacademy.mathworks.com/details/simulink-onramp/simulink
https://matlabacademy.mathworks.com/details/image-processing-onramp/imageprocessing
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MATLAB Functions

▪ When we generate a code from 

Flight Control System

– We will NOT allow dynamic memory 

allocation for variable sized arrays

▪ You’ll need to specify upper 

bounds for your local variables 

in your MATLAB code

▪ See the documentation

– Specify Upper Bounds for Variable-

Size Arrays

https://www.mathworks.com/help/simulink/ug/variable-size-data-when-dynamic-memory-allocation-is-disabled.html
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Mission Planning with Finite State Machines

▪ Decision logic within Simulink models

– Is handled by a Simulink library called Stateflow

▪ Stateflow

– Finite state machines can be implemented using 

a graphical language 

https://www.mathworks.com/help/stateflow/
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Stateflow

▪ Stateflow

– Getting started

– Semantics

– Temporal Logic

– Execution of a Stateflow chart

– Reuse MATLAB code in your charts

– Access Bus Signals

▪ Self-Paced Online Training Courses

– MATLAB Academy

▪ Stateflow Onramp

LandTake off

Go 

Front

Go 

Right

After 3 seconds

After 2 seconds

After 2 seconds

https://www.mathworks.com/help/stateflow/getting-started.html
https://www.mathworks.com/help/stateflow/ug/what-do-semantics-mean-for-stateflow-charts.html
https://www.mathworks.com/help/stateflow/ug/using-temporal-logic-in-state-actions-and-transitions.html
https://www.mathworks.com/help/stateflow/ug/chart-during-actions.html
https://www.mathworks.com/help/stateflow/ug/matlab-functions-in-a-chart.html
https://www.mathworks.com/help/stateflow/ug/about-stateflow-structures.html
https://matlabacademy.mathworks.com/
https://matlabacademy.mathworks.com/details/stateflow-onramp/stateflow
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