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Description

This document describes the ANT-X Drone Lab educational material.

The educational material includes MATLAB tools and teaching material covering several
aerospace engineering aspects related to the ANT-X Drone, including:

e Modeling

e Simulation

¢ Identification

e Control synthesis and tuning

Figure 2: ANT-X Drone mounted on T1DOF testbed.
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Outline
The Drone Lab educational material is organized in lectures covering topics of increasing
complexity, starting from the fundamentals and building up, with each lecture being
based on the results of the previous ones.
The proposed approach combines theory, methodological aspects and practical
instructions.
Eventually, at the end of the program, the trainee has an overall view of:
e how a quadrotor drone works and what are its components;
e how to obtain a high fidelity model of the dynamics of the drone from
experimental data, and to carry out simulations;
e how to design the controller based on requirements, and to carry out
experimental validation in a repeatable way.

The outline of the lectures is summarized in Table 1.

# Lecture title

1 Introduction to the Drone Lab

2 Angular rate dynamics model identification (1DOF mode)

3 Angular rate control (1IDOF mode)

4 Attitude control (1DOF mode)

5 Angular rate dynamics model identification (in flight mode)
6 Attitude control (in flight mode)

7 Vertical dynamics model identification (in flight mode)

8 Altitude control (in flight mode)

9 Planar dynamics modeling and control (in flight mode)

Table 1: Drone Lab educational material lectures outline.

Content
Each lecture contains:
e Slides (.pptx);
e MATLAB code to reproduce results shown in the slides;
e Identified models from experimental data (.mat files);
e Log files containing data from flight tests of the experiments described in the
slides.

Pricing
Educational material will be quoted on request. Please contact ANT-X to get a quote.
Custom educational material

Development of custom educational material based on requirements from the Customer
can be discussed and quoted on request. Please contact ANT-X to submit a proposal.



