Overview

General structure

The general structure of how the control system is made, tested, and deployed works like this:

The control system is made using Simulink, using mostly the base functionality to calculate the
needed values for different parts of control. Once the general control system is implemented, it is
either tested directly in Simulink, mostly using different parts from the Simscape suite to simulate
the hardware, or it can be tested by generating the code, and using that code in a separate, more
high level simulation program like Gazebo or Webots.

The deployment is mostly managed by the embedded team, as once the code is generated, it can
be used in whatever is necessary for the embedded team.

Required software

MATLAB Simulink with the following add-ons:

Embedded Coder
Simulink Coder
Simulink Compiler
MATLAB Coder
MATLAB Compiler

Code generation

In general the code is generated from Simulink blocks, where all the control has to do is done
inside this one block:
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To be able to generate C code for the STM32's you will first need to activate the embedded C
coder, which can be done by clicking on the apps tab in the top bar, and then searching for C
embedded coder in the apps bar.
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After the embedded C coder is active, a new tab called C CODE appears, where you now have to
press the quick start button to start the code generation process:
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When in the quick start menu, the only critical options for this project are to set the system which
gets generated to the main control block of this project, and to set the word size to be the same as
the ones from the STM32.

Choose the model or a selected subsystem for code generation.
() Model codegen_drive
. Subsystem G see "What to consider”

Selected: "control_drive"
control_drive

Select your target hardware processor type. If your hardware processor is

not listed, select "Custom Processor” to define your data type sizes.

Device Vendor: STMicroelectronics | -

Device Type: ST10/Superll | -

Mumber of bits

char: g| short: 16 int: 16
long: 32 long long: 64 native: 16
pointer: 16| size ¢ 16 ptrdiff_t: 16

The rest of the settings work best on the default option, but can be changed if deemed necessary.
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