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INTRODUCTION

This document will describe the steps to form a model with which to control a motor via a potentiometer
and read the values with HANtune.

figure 0-1 The workshop setup

For this workshop we will be using an Olimexino as microcontroller board. On top of the Olimexino is a
shield with a motor driver or H-bridge, the Ardumoto. The H-bridge is controlled with a PWM signal for
the speed on pin D3 and a digital signal for controlling the direction on pin D12. A small DC motor which
has an encoder connected to the shaft on one side and a gearbox on the other side is connected to the H-
bridge. The encoder is connected to pins D6 and D7 and gives around 14000 pulses per rotation. Next to
that there is a potentiometer attached to the Olimexino on pin A3. The potentiometer will serve as a
setpoint for the motor speed. The further the potentiometer is turned the faster the motor should turn.

Before being able to start with this process it is necessary to install certain programs such as MATLAB.
These steps are described in ‘Getting Started Guide Olimexino.docx’.

It is advised to use MATLAB 201 3b or later for this workshop.
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1 EXPLANATION OF THE BASE MODEL

Open the Simulink model by starting MATLAB and navigating to the HANcoder directory where the
Simulink models are located, the ‘Target’ directory. By double-clicking the provided model file, i.e.
‘HANcoder_Olimexino.slx’, from within MATLAB the model is started.

4\ MATLAB R2015a - academic use

HOME PLOTS APPS EDTOR PUBLISH VEW
o e : ; e = The right directory can easil
ool @ s | B EA (Y DB e @ oht directory Y
{1 Compare v ) GoTo v Comment % ‘sz 7d be fOUnd with the bl’owse for
New Open Save - =~ — Breakpoints Run  Runand @Aﬂvanoe Run and
Y v v Pt~ ((Find v Indent [7] o3 |5 = ¥ Advance Time folder button.
— 2 NAVIGATE EDIT BREAKPOINTS RUN
L=l 2 7{“]:;?_4 I » C: » Users » XX » Documents » STM32 Target SVN » trunk »
Current Folder (Gl ¥ Editor - C:\Users
Name | HANcoder_Olimexit
®H Target @) [This file can be publi:
53] Installs | =
& Host j
®B Doc o

Figure 1-1 Browse for folder button Matlab

Make sure that the Target folder is selected. Otherwise Matlab will have trouble finding the necessary
files to build HANcoder models.

Folder: | Target

Select Folder Cancel

Figure 1-2 select target folder

NOTE: Matlab versions prior to the 201 3b release cannot open the .slx files and instead the .mdl files for
these earlier versions can be found in the zip file: Template models for older versions.zip.
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If the default project is used, the following screen will appear:

Hogeschool ‘} van Arnhem en Nijmegen
HAN University of Applied Sciences

HANcoder STM32 Target - Olimexino-STM32 algorithm

Read more on HANcoder

Figure 1-3 View when opening the model

Nothing in this part of the model can be changed, otherwise the code generation will no longer work!

When double-clicked on the picture of the controller, the content of this block is shown:

Template model

Configuration blocks

Blodkset version 0.33
Base Sample Time:

& 10ms D

Base Sample Time config

XCP over USB

¥ R

XCP on USB config

Inputs ‘Algorithm Outputs

Custom software ID:
“softwarelD”

SE ’ Inputs subsystem Algorithm subsystem
& e Outputs subsystem

Custom ID config

Build settings.
Auto Add: on
Auto Flash: USB

o

Buil setiings

System information subsystem

Snem infarmstion

Figure 1-4 Template model delivered with blockset

Figure 3-2 shows the template model. This is the base of every new project. This simple project makes the
green LED blink at 5Hz when the button on the side of the board isn’t pressed and at 10Hz when it is. It is
advised to keep this functionality in your project so you can always check if the software is still responsive.

The template model consists of:

- The inputs subsystem

Page 5



Workshop HANcoder STM32 Target, v0.5

- The algorithm subsystem

- The outputs subsystem

- The configuration blocks

- The system Information subsystem

The inputs subsystem

The inputs and cutputs are kept in & separate subsystem, this way the algorithm can easily be transferred to different hardware

1)
G Button
Digital Input

Figure 1-5 Inside the Inputs subsystem

The inputs of the model are placed inside the Inputs subsystem. The inputs are connected with the
Algorithm through Outport blocks (the block with ‘Button’ below it in the figure above).

The algorithm subsystem

Here the algorithm can be placed. Mo hardware dependent blocks should be used here.

Switch LED frequency when button is pressed

The button or the HANtune Overide parameter
switche sbetween the two frequencies.

_E]\\— bool 1
- D

Counter

Constant Limitad1

)

Button

Logical
Operator

Counter
Limited

Figure 1-6 The algorithm subsystem template model

In the algorithm subsystem the functionality is placed. The subsystem is connected with the inputs and
outputs through In- and Outport blocks. The functionality can easily be transferred to another hardware
platform because there are no hardware dependent in- or outputs in this part, it is recommended to work
the same way in your own projects.

The outputs subsystem

The inputs and cutputs are kept in a separate subsystem, this way the algorithm can easily be transfered to different hardware

(1} d
LED N
Digital Output

Figure 1-7 The outputs subsystem template model

In here the outputs of your model are located.
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The configuration blocks

These blocks are the settings of the model.

The Base Sample Time determines the interval at which the model is run. You can
add blocks to the model which run at lower rates but not faster. In the template
model the base sample time is 10ms so the model can run at a 100Hz.

The XCP on USB config block configures the Olimexino to communicate to HANtune
over USB.

The custom software ID block lets you choose a name and version number for your
model, this will be used when connecting with HANtune.

With the Build settings you can let HANcoder automatically add all signals and
parameters in the workspace of the project. This is important to communicate with
HANTtune.

The Auto Flash function flashes the software automatically after a successful build.

The System Information Subsystem

Blodset version 0.33
Base Sample Time:
L 10ms ’

Base Sample Time config

XCP over USB

¥ h 4

¥CF on U5B config

I uqm ’

Custom software 1D:
"software|D™
Software version:

Custom ID config

Build settings
Auto Add: on
Auto Flash: USB

Build settings

Figure 1-8 Configuration
blocks template model

Get free Heap o Fresood .';@
o Fres temrazer 1he System Information Subsystem gives you information about the
Getfres Heap Load, Heap and Stack of the system once the model is running.
et cument This way you can monitor how many resources your software
[ |
CPUlsd o 5|_CFlkoad T'Q program uses. The Signals are already defined by HANcoder and
erminator
Get CPU load will be visible in HANtune.
- — |
Get free Stack S Fresten -‘—“{Z‘
" Terminator2
Get free Stadk

Figure 1-9 The System Information subsystem
template model
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2 ADDING THE BLOCKS TO CONTROL THE MOTOR

To add a block for the Olimexino click on the ‘Library browser’ button in the toolbar of the model:
’i HANcoder_Olimexino/HANcoder STM32 Target - Olimexino-STM32 algorithm - Simulink academic use
Eile Edit View Display Diagram Simulation Analysis Code Tools Help

-8« ¢|Ee-B-0ee®p 2 B ] o @t
Model Browser v= HANcoder STM32 Target - Olimexino-STM32 algorithm
Figure 2-1 Simulink Library button
i Simulink Library Browser & O X
=] |Enter search term V|®‘ vRyEm = @
Simulink
> Computer Vision System Toolbox £ lV\ o
Control System Toolbox ! [
> DSP System Toolbox
> DSP System Toolbox HDL Support Commonly Continuous  Discontinuities Discrete Logic and Bit
> Embedded Coder Used Blocks Operations
> Fuzzy Logic Toolbox
I HANcoder STM32 Target e N 7
R B B =] [&E
Image Acquisition Toolbox
Instrument Control Toolbox Lookup Math Model Model-Wide Ports &
Model Predictive Control Toolbox Tables Operations Verification Utilities Subsystems
» Neural Network Toolbox
Report Generator 2 N\t te
Robotics System Toolbox 'E AR q\*
> SimEvents
> Simscape Signal Signal Sinks Sources User-Defined
> Simulink 3D Animation Attributes Routing Functions
> Simulink Coder
> Simulink Control Design -
> Simulink Design Optimization

> Simulink Extras

Stateflow

» Simulink Real-Time
Simulink Verification and Validation & Discrete

> System Identification Toolbox
> Vehicle Network Toolbox
Recently Used Blocks

Additional Math

Figure 2-2 Simulink library

Open the ‘HANcoder STM32 Target’ toolbox by clicking on it.

If the library isn't visible try refreshing the library tree view by pressing F5. If there is a Pop up bar that
says ‘Some libraries are missing repository information. Fix’ Click on Fix. Turn on ‘Generate repositories in

memory’ in the pop up.
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i simulink Library Browser - a X | & Some libraries are missing reposit.. X
Enter search term v A ~ ) 3 | = @ Some libraries must be saved in SLX file
simulink format with their "EnableLBRepository”
(@) Some litraries are missing repository information. Fix x model property set. Alternatively, you can
choose to generate their repositories in

[~ EEMTT S - | ~

Commenly Used Blacks memory for this session only.

Continuous £

Dashboard Action

Discontinuities Commanly Continuous  Discontinuities

Discrete Used Blocks () Resave libraries in SLX file format

Logic and Bit Operations

Lookup Tables

Meth Dperations E EI @ Generate repositories in memory

Model Verification - o - - "

Model-Wide Utilities Discrete  Logic and Bit  Lookup O Skip (libraries will not be viewable)

Ports & Subsystems Operations Tables

Signal Attributes

E @ E e

Sources . . .

User-Defined Functions Math Model Model-Wide Figure 2-4 library Fix pop up

» Additional Math & Discrete Operations  Verification Utilities

Computer Vision System Toolbox

Control System Toolbox
+ DSP System Toolbox

» DSP System Toolbox HDL Support

» Embedded Coder Ports & Signal Signal
Fuzzy Logic Toolbox Subsystems Attributes Routing
» HDL Coder v
< > [m Q _I:—v

Figure 2-3 Library pop up

When the HANcoder STM32 Target expands the HANcoder blocks for the compatible STM32
development boards are visible.

¥

i Simulink Library Browser = O X

L] |Enter search term vllél v yEm = @

HANcoder STM32 Target/Olimexino STM32

Simulink ~
Computer Vision System Toolbox e~ GAN
Control System Toolbox o »
DSP System Toolbox

DSP System Toolbox HDL Support
Embedded Coder

Fuzzy Logic Toolbox

HANcoder STM32 Target
A Olimexino STM32

v v

Digital Inputs

Analog Inputs CAN Digital Inputs

Digital Outputs Error Handling File Logger

dvvvy

Analog Inputs
> CAN
Digital Inputs
Digital Outputs
Error Handling
File Logger
Memory
PWM Outputs
SPI
System Config
System Management
Timer Inputs
Timer Outputs
UART
ubs

v

Digital Outputs

Error Handling

File Logger

Memory

L4

PWM Outputs

SPI

L4

Memory

PWM Outputs

SPI

Systam Config

System Management

Timer Inputs

System Config

System Management

Timer Inputs

Timer Outputs

UART

ups

L4

> STM32-E407
> STM32-P405
> HDL Coder
Image Acquisition Toolbox ps

Timer Outputs UART ubs

Figure 2-5 Simulink HANcoder STM32 Target Library
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To the right, the content of the toolbox is placed. This content is sorted in a tree like view for easy access.
Use the help files to determine the proper use of a block. These are accessible by right clicking on a block
and then selecting “Help”.

When the library is opened, go to Analog Inputs.

i Simulink Library Browser = O X
File Edit View Help
[F2l 3 » ‘ v |M [
Libraries Library: HANcoder STM32 Target/Olimexino STM32/Analog Inputs S 2
Ports & Subsystems A

Signal Attributes Analog Input

Signal Routing

Sinks

Sources

User-Defined Functions

Additional Math & Discrete
DSP System Toolbox

Embedded Coder
v [’a) HANcoder STM32 Target
v Olimexino STM32
Analog Inputs
CAN
Digital Inputs
Digital Outputs
Error Handling
File Logger
Memory
PWM Outputs
SPI
System Config
System Management
Timer Inputs
Timer Outputs
UART
uDs v

ATAAAN AN

Showing: HANcoder STM32 Target/Olimexino STM32/Analog Inputs

figure 2-6 HANcoder STM32 Olimexino Library: analog inputs

Click and hold the block called Analog Input and drag it into the model. Now go to PWM Outputs in the
library and do the same for the PWM Set Duty Cycle and PWM Init block. You should end up with the
following model:
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& HANcoder_Olimexino/HANcoder STM32 Target - Olimexino-STM32 algorithm * = a X
Eile Edit View Display Diagram Simulation Analysis Code Tools Help
B8 e ¢ EB-BE-COP = @2 torzmel 0 | @~
Model Browser = HANcoder STM32 Target - Olimexino-STM32 algorithm
~ [*al HANcoder_Olimexino @ |[*alHANcoder_Olimexino » P3| HANcoder STM32 Target - Olimexino-STM32 algorithm » v
v [al HANcoder STM32 Tar
> 3| Algorithm Q
3| Analog Inputl
[ Baoe SatmplaTin] £3 Template model
3| Build settings
3| Custom ID config| =%
> [%af Ing
> opmfns =] Blocksst version 0.4
Y - Cycle: Base Sample Time:
PWM Duty Cycle1 3
Pa PWM Init = g 10ms
> (%3] Sytem informatior Base Sample Time config
Pa| XCP on USB confi¢
(Pa) License Button LED
L2 L
XCP on USB config
Inputs. Algorithm Outputs
Custom software ID-
“softwarelD”
Software verson:
s "1
Custom ID corfig
oy Pt
Auto Flash: USB. TIM2 D28D38&n/a&D0 o
Buid setings PWM It
Analog Input \ PWM Set Duty Cycle
CON2 - AD TIM1 - CON3 - D6
L4 4
Analog Input! PWM Duty Cyce
Sytem information
< >«
Ready View 1 wamning 125% FixedStepDiscrete

figure 2-7 Model with PWM and analog input

First we will set up the blocks for the right pin on the Olimexino. We start with the settings of the analog
input. Open the settings dialog by double clicking on the block and select pin: CON2 — A3 from the

dropdown menu.

2| Source Block Parameters: Analog Input1 X
Analog Input (mask) (link)
Function

Reads the analog/digital conversion results of an analog input pin.

Parameters

[nput pin:
Selects the analog input to read

uint16 12-bit conversion results (0-4095).

Parameters

CON2 - AO M

CON2 - AO
CON2 - Al

Input pin

Sample ti

figure 2-8 Analog input parameter: CON2 - A3

It is not necessary to change the sample time. Note that the output is 0-4095. Save the settings by clicking

OK.
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Next up is the PWM Init block, double click the block to adapt the settings. scroll down until you will see
the following screen:

& Block Parameters: PWM Init X

General Channel 1 Channel 2 Channel 3 Channel 4
PWM module TIM1: D6 & D7 & D8 & nfa + N-channels D32 & D33 & D34 -~

Signal frequency [Hz]
1004

Signal alignment |Edge aligned >
(] Enable IRQ output

Cancel | Help Apply

figure 2-9 PWM init Parameters

Note that the input is 0-1023.

The Ardumoto is connected to pin D3 on the Olimexino so we have to choose TIM2: D2 & D3 & n/a & DO
In order to turn on only that specific pin go to the tab of Channel 2 and select: Generate PWM signal on
channel 2 in the dropdown menu PWM module the pins are given in order of channel number; D2 is
channel 1, D3 is channel 2, channel 3 is not available and DO is channel 4

& Block Parameters: PWM Init 3

General Channell Channel 2 Channel 3  Channel 4
[ ] Generate PWM signal on channel 1 I

Select signal polarity |Active high 4

(] Enable inverted signal on additional output pin

Cancel | Help Apply

figure 2-10 Turn off PWM signal generation channels 1,3,4

Further we have to select a frequency for the PWM signal to drive the motor, a recommended frequency
would be 10000Hz. Go back to the ‘General’ tab and replace 1004 by 10000. Close the dialog by
clicking OK.
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Up next is the PWM Duty Cycle block. Set the parameter Output pin to TIM2 — CON3 - D3

"4 Sink Block Parameters: PWM Duty Cycle1 X
Pulse Width Modulation Set Duty Cycle (mask) (link)
Function

A 'PWM Duty Cycle' block allows the duty cycle of the generated PWM signal to
changed.

Note that this only works properly if a "PWM Init' block is also present

for initializing the related PWM module.

Parameters

PWM pin:
Selects the PWM pin for which the duty cycle should be updated.

uint16 10-bit unsigned value (0..1023) to represent the duty cycle (0..100%) for
each enabled channel.

Parameters

Output pin [TIM2 - CON3 - D3 -
Sample tim| TIM2 - CON3 - DG
L TIM1 - CON3 - D7

-1 TIM1 - CON4 - D8

TIM2 - CON3 - D2

TIM2 - CON3 - DO

figure 2-11 Parameter setting PWM Duty Cycle

Next we will connect the two blocks with each other, however we have seen that the Analog input has a
range of 0-4095 (0 to 3,3V) and the PWM output has a range of 0-1023 (0-100%). The value of the
analog input is 4 times higher than the input necessary for the PWM Output. Therefore we need to divide
the value of the analog input by 4, for this we add a gain block, this can be found in the Simulink library
under Simulink -> Math Operations. Open the library, as previously described, and find the ‘Gain’ block
and drag it into the model. Put it between the Analog Input block and the PWM Outputs block and
connect the blocks by clicking and holding the left mouse button and drag the output of one block to the
input of the other block. If the blocks are not properly connected the line will be red, the line becomes
black when the blocks are properly connected.

Analog Input PWN Set Duty Cycle
CONZ -A3 TIMZ - CON3 - D2

— > b
4 i 4
‘Analog Input / Gain / FWM Duty Cycle

figure 2-12 connect the blocks

When the blocks are connected double click the gain and enter the value 0.25 or 1/4 for Gain. Go to the
Signal Attributes tab and change the Output data type: from Inherit: Inherit via internal rule to vint16.
When the output data type is set to ‘Inherit: Inherit via internal rule’ Simulink will choose calculate the
appropriate data type itself. Because a fraction is used, Simulink will most probably use a fixed point
data type. The input of the PWM Outputs block however needs to be an unsigned 16 bit unsigned
integer(uint16), therefore we choose this manually. Close the dialog by clicking OK. Note that if the block
is too small to show the parameter it will be replaced by -K-.

For monitoring the value of the potentiometer a name must be given to this signal. Double click the line
going from the Analog Input to the Gain block and give it a name by typing. Do not press enter but simply
click somewhere else in the model when done.

Analog Input X
CONZ -A3 <’ AnalogValue
Analog Input Gain
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Now it is time to set up the model to control the motor direction

Open the Simulink library browser by clicking the library browser button and go to the Olimexino STM32

in the ‘HANcoderSTM32 Target’ library. Drag a Digital Outpu

t block from the library to the model.

Double click the block and select pin: CON4 - D12. Leave the configuration on Push pull. Close the dialog

by clicking OK.

Next go back to the Simulink library browser and navigate to the Simulink standard library (the first
library in the list). Drag a constant block into the model from the Simulink->Sources tab.

Connect the constant block with the Digital Outputs block. Double click the constant block and enter
‘motorDirection’ in the Constant value box. Set the sample time to -1. In the Signal Afttributes tab set the

output data type to Boolean and click OK

“& Source Block Parameters: Constant > |

Constant
Output the constant specified by the "Constant value' parameter. If
'‘Constant value' is a vector and 'Interpret vector parameters as 1-D' is
on, treat the constant value as a 1-D array. Otherwise, output a matrix
with the same dimensions as the constant value.

Main  Signal Attributes
Constant value:

motorDirection

Interpret vector parameters as 1-D

Sampling mode: Sample based

Sample time:

-1

) Cancel Help Apply

We are now ready to generate the code and test the program on the Olimexino. To start the code
generation, click the Build model button in the toolbar of the model or press ctrl+b.

File Edit View Display Diagram Simulation Analysis Code Tools Help
E-B ¢ ¢ BE8-E-4®P & v 20

figure 2-13 The Build

Bl HANcoder

“ou are using an educational version of HAMNcoder proceed.
Cormetrcial usage is not allowed in arny way
Contact hancoder@han.nl for more information

a

Next a pop-up will appear because the value of the
constant motorDirection is still unknown. Leave the value ‘0’
and click OK to continue. This will add the parameter to the
workspace in Matlab. See the next step down below.

€
<

[
<

[Normal ']

model button

b= Lm®Sel | A warning will appear to indicate this software is only
meant for use in non-commercial projects. Click OK to

| < thorDirec...lﬂ|l=l|ﬁ1

Please enter a value for motorDirection

| Ok ||Cance||
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If the program was build successfully by Matlab, the program will be flashed automatically because of

the Build settings block in your model. This means the flashing program, MicroBoot, will be started

automatically with the right settings:

MicroBoot v1.01 - Downloading HANcoder_Olimexino.srec... ﬁ

MicroBoot
for QpenBLT using USE

Could not connectwia USE. Retrying. Resetyour target if this takes a long time.

Cancel |

Press the reset button to start the flash procedure and check if the system works.
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3 CONNECT WITH HANTUNE
Start HANtune by double clicking HANtune.exe.

4P HANtune version 1.1 Alpha 2 Student Version - NewProjec
File Communication Window Preferences Help
— Project data
o m NewProject
= ). ASAP2 files
S| | -1 paqists
i3 - L Layouts
E - ) Calibrations
5 0|
ol
ci
g
2
B
[ Import Data ]
[comected: 0FF_|[ervors: orr | ICTCIEST; (o1 || IETES)| S o | IERES [ o | RS IET|J
==

figure 3-1 HANtune

On the left in the tab Project data right click on the folder ASAP2 files and click ‘Add ASAP2 file’. Choose
the HANcoder_Olimexino.a?2l file located in the same folder as the model file: ‘Target’ and click open.

The .a2l has been added to the project and appears in the window. Double click the file to load it, it will
become bold when loaded.
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File Communication Window Preferences Help

Project data

m MewProject
[ ASAP2 files
: D [ HANcoder_Olimexino.a2l ]
=)} DAQ lists
Default

Project data

L Layouts
L, Calibrations

ASAPZ elements

Import Data

[Connected: oFF __ [[[Errors: oFF_ DAQ list: OFF Ji[o: Aoz NI o3 ||

figure 3-2 HANtune ASAP2 file

Next it is necessary to create a Layout, this is done in a similar way as adding the ASAP2 file. Right click
the Layouts folder and select ‘New Layout’. Give the new layout a name and load it by right clicking on it
and selecting ‘Load layout’ or by double clicking it.

Now we can start adding viewers to the layout. In the tab ASAP2 Elements located on the left on the
screen all the signals and parameters are listed.

File Communication Window Preferences Help

Workshop Layout

ASAP2 elements

e

DAQ Lists

Name Default
Frequency [Hz] 0
Prescaler 10
). Application ID
HANcoder_Olimexino_software...
|\ Parameters (2)
[=] HANtuneOverride
[=] moterDirection
). Signals (5)
[E Analogvalue
LedValue
E5 s1_cPuload
[= SL FreeHeap
B SIL_FreeStack

Project data

[""RSAPE elements

@Treedepﬂ\: 0
[Comected:0FF______|[Ermors: oFF_ ] DAQ lst: OFF B E e E ([ EETEE—|

figure 3-3 Parameters and signal in HANtune
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In order to add a viewer, right click on a signal and select the viewer of choice. In this example we will use
the ‘GaugeViewer’ for the AnalogValue. The viewer is now automatically added to the layout. Because
the data type is an unsigned 16-bit integer the viewer will automatically set its range to the minimum and
maximum value of the data type, in this case 0 to 65535. The range of the viewer can be changed by
right-clicking on it and selecting ‘Modify display range’.

r L 4 analogl...l — | 5] [l

65535 % Upper limit

0 Lower limit

I Reset to default ‘

I o] 4 ‘ I Cancel ‘

L

figure 3-4 settings gauge viewer

A dialog appears where the upper and lower limit of the GaugeViewer can be set. We know the
minimum and maximum value of the Analog Input block are O and 4095 (from the description in the
settings dialog) so we will set the maximum value to 4095.

With the ‘Edit color’ button you can change the color of the needle of the dial. Click OK to close.

Next we will add a MultiEditor by right-clicking on the parameter motorDirection and choosing
‘MultiEditor’. The MultiEditor will appear in the screen on top of the GaugeViewer. It can easily be
relocated to the desired position.

We now have finished our (very basic) layout and we are almost ready to connect to the Olimexino.
Because HANtune can connect via CAN, USB and Ethernet (not for Olimexino) we first have to set up the
right interface in HANtune. Go to Communication = Communication Settings and select XCP on
USB/UART as communication driver from the drop down menu.

4p Communication Settings *

General CAN Ethernet USB/UART

~ | Communication driver

1% Timeout prescaler (use 1 for default timeouts)

OK Cancel

figure 3-5 HANtune communication settings

HANtune uses a virtual COM-port to connect to the Olimexino. To find out which COM-port is connected to
your Olimexino, follow the following steps:

- Type device manager (dutch: apparaat beheer) in the search section of the startmenu and press
enter.
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- Expand Ports (COM & LPT) and search for STMicroelectronics Virtual COM Port

File Action View Help
fleme=p || H | &

> 9‘ Network adapters
> -|{3) Other devices
4 Y ports (COM & LPT)

5% Communications Port (COM1)
Y5 ECP Printer Port (LPT1)
L. YZ¥ STMicroelectronics Virtual COM Port (COM3) “mmmmmmm—
Processors
<> Smart card readers
. Sound, video and game controllers

figure 3-6 Device Manager

Go back to HANtune and click on the tab UART (in communication settings) to set the right COM-port in the
drop down menu UART port.

¢ o G T =

[ General | can] Ethernet| UART |

UART port
115200 bps « | UART baudrate

Connection via USB

figure 3-7 Communication settings UART

We are now ready to connect to the Olimexino, this can be done in three different ways:

1. Press F5
2. Go to Communication -> Connect to XCP device in the menu bar

3. Click the connection indicator in the lower left corner of HANtune
"‘ HANIune:grsion 1.1 Non-commercial - NewProje g.i

File Communication Window Preferences Help

Waorkshop Layuml R
e \ [sd || 4y Analogvalue = | 52 |¢ MultiEditor

Parameters

]

DAQ Lists
Name Default
Frequency [Hz]
Prescaler 10
1) Application ID
L JHANcoder_Olimexino_software. ..
|/ Parameters (2)
[Z]HANtuneOverride

Project data

I

[Z] motorDirection
1) Signals (5)

[E Analogvalue

El Ledvalue

E s1_cPuload

[E S1_FreeHeap

E s1_Freestack

AnalogValue

| asapz elements

Tree deptl\:

[Comected: oFF____JlErrors: oFF | DA lst: OFF o1 [ o> [RSf] os [l ogie-orr |

figure 3-8 connecting to the hardware (F5)
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The connection dialog will now appear:

Connecting to XCP slave ECU:

Connect to CAN network

Initialize XCF session

Matching ASAF2 ID

Request event information

Request / Calibrate parameter values
Configure DAQ list

|| Start error monitoring

Connect & Request ] [ Connect & Calibrate

figure 3-9 Connection progress

By clicking ‘Connect & Request’ HANtune will connect to the Olimexino and it will request the values of the
parameter, in this case only the value of ‘motorDirection’.

By clicking ‘Connect & Calibrate’ HANtune will connect to the Olimexino and it will send the values of the
parameters in the editors to the Olimexino.

It is usual to use ‘Connect & Request’ so we will use this option here as well.

Project data

. ProjectName
[=-1)> Application ID

21207

I

,Ll controller_Olimexino_STM3;
(=) Parameters (1) oNmiw - - E

“[Z] motorDirection 4 Hp rune version 1.LgI0ha 2 Student Vergo
£ Signals (3) 409 7 Ee

+~[= analogInput to XCP sla¥e ECU: 0

- counter

L E debugLed = |[Conn@gttp*CAN network

= |Initialize CP session
analogInput

- Requect event information

| asapz elements

‘ + |Request / Calibrate parameter values
Connection indicator o+«

H -

| Start error monitoring

Il
Treg depth: ‘Hﬁ-
1

Connected: controller_ii... ﬁj‘ Eonnc: & RDARIEE): Seanel & CANBRAM0

&5 .

- Connection Progress DY

|

File Communication Window Preferences Help
= Layout
| acaP2 elements fa] || 4P analoginput = | 82 | MultiEditor o [ il
T Parameters
DAQ list DAQ list 3 Sl 2045 o
ASAP2 T motorDirection i

3

0 - refHz| | |cancel ] {]:l

IS RS ogfie:orr |

figure 3-10 Connection with target

As soon as HANtune has a connection the connection dialog will disappear and the connection indicator

will turn green.
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Now when you turn the knob on the potentiometer you can see the value of the analog input in HANtune.
And when toggling the value of the motorDirection you can change the turning direction of the motor.

In the next section we will add a block to read the motor position.

The motor is connected to an encoder. In the blockset a special block is present to directly read from an
encoder. Go to HANcoder STM32 Target > Olimexino STM32 - Timer Inputs in the ‘Simulink Library
Browser' and drag the ‘Quadrature Encoder Get’ block to the model. Also drag a Terminator block from
Simulink - Sinks and a Discrete Derivative from Simulink = Discrete into the model.

Quad Encoder Get K iz-1
TINM1 DE&DT P 2 —{‘—‘TSZ b
0 J m—" Terminator
Quadrature Encoder Get Disrete Derivative

figure 3-11 Quadrature Encoder Get, Discrete Derivative and terminator Block

Because the standard settings are already right there is no need to set up the Quadrature Encoder Get
block. Double-click the Discrete Derivative block and change the Gain value to 0.01, this is done because
the encoder gives around 14000 pulses per rotation and the speed would be very high with a gain value
of 1.

"4 Function Block Parameters: Discrete Derivative ﬁ

Discrete Derivative (mask) (link)
Discrete-time derivative of the input.

This block anly works with fixed sample rates, so it will not work inside
a triggered subsystem.

Main | Signal Attributes

Gain value:

0.01

Initial condition for previous weighted input K*u/Ts:

0.0

Input processing: |Inherited ~

? OK H Cancel H Help Apply

figure 3-12 Discrete Derivative parameters

In the Signal Attributes tab; change the Output Data Type to single because else MATLAB will
automatically determine the ‘appropriate’ data type. Close the window by clicking ‘OK’.
S50

¥, Function Block Parameters: Discrete Derivative

Discrete Derivative (mask) (link)

Discrete-time derivative of the input.

This block only works with fixed sample rates, so it will not work inside a
triggered subsystem.

- Signal Attributes

Output minimum: Output maximurn:

u} 01

Output data type: single -

[7] Lock output data type setting against changes by the fixed-point tools

Integer rounding mode: [Floor ']

[T] saturate to max or min when overflows occur

J OK l[ Cancel ][ Help ][ Apply
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figure 3-13 Discrete Derivative: Signal attributes parameters

Now connect the output of the ‘Quadrature Encoder Get’ to the input of the ‘Discrete Derivative’ and
connect the output of the ‘Discrete Derivative’ to the terminator.

Name the output signal of the Quadrature Encoder Get ‘motorPosition’ and the output of the Discrete
Derivative ‘motorSpeed’. Naming a signal is done by double clicking on the line representing the signal
and typing the desired name.

Quad Encoder Get > K (z-1) >
TIM1 DB&DT (FAB&PADY) motorPosition Tsz motorSpeed

Terminator

Quadrature Encoder Get Discrete Derivative

figure 3-14 Motor Position Model

Rebuild the model by clicking the Incremental Build button or pressing Ctrl+b. Once the build procedure
is complete go to HANtune and disconnect from the Olimexino. To disconnect, click on the connection
indicator or press F5. The connection indicator will become gray.

Now restart the Olimexino by pressing the reset button. The flashing should start automatically. Check if
the motor still works.

In HANtune we will need to reload the ASAP2 file. This is done by right-clicking the ASAP2 file in the
Project data tab and selecting ‘(un)Load file’ and then right-clicking it again to load it by selecting ‘Load
file’.

4y HAMtune version 1.lﬂpha 3 -

File Communication Window Preferences Help

—| Project data

[I) MewProject
=+l ASAP2 files

on)

{un)Load File

Remowve

Project data

----- ) Calibrations

ASAP2 elements

figure 3-15 load new ASAP2

Connect to the Olimexino by pressing F5 and select ‘Connect & Request’.
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Go to the ASAP2 elements tab and add a digital viewer for motorPosition and motorSpeed by right
clicking on the signal name in the treeview and selecting DigitalViewer.

7 test

—| ASAP2 elements
o [ DAQ list 3

] ASAP2 DAQ list 1

E . ProjectName

& | |+ Application ID

.} controller_Olimexino_STM3
) Parameters (1)

: motorDirection

4 Signals (&)

|

‘} motorSpeed

Element info

[ ASAPZ elements

MultiViewer

DigitalViewer
BooleanViewer ‘} motorPosition
BarViewer

GaugeViewer
ScopeViewer

MultiLedViewer
figure 3-16 Inserting signal to dashboard

Test your program by turning the potentiometer.

3.1 Working with an m-script

Up until now all the signals and parameters were automatically added in HANtune. This is done by the
Auto Add function located in the Build Settings block. When this function is turned on signals with a name
and parameters in constant blocks will automatically be added to the workspace so that they can be used
in HANtune. In large projects it might be desirable to have more control over which signals and
parameters end up in HANtune. To do this the Auto Add function has to be turned off.

"& Block Parameters: Build settings. -ﬁ

Build Settings (mask) (link)

Auto Add | Auto Flash

With this option the undefined parameters and signals will
| automatically be added to the workspace for use with HANtune.
You will be prompted for the parameter values.

||| Add signals and parameters automatically |off ~

[ OK H Cancel H Help ‘ Apply

Double click the Build settings block and turn off the
Auto Add function.

Next we will introduce a parameter which will be
editable in HANtune. Double click the Gain block and
change 0.25 or V4 to gainValue. Press OK to close the
dialog.

Try to build the model by pressing the incremental
build button or ctrl+b. An error will appear stating that
the ‘gainValue’ is not defined.

To define the parameter go to the Matlab Command window and type:

gainValue = Simulink.Parameter;

It will now show up in the workspace. Double click on the parameter name in the workspace to see its

attributes:
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" Simulink.Parameter: gainValue

e —

Value: 0.25
Data type: auto
Dimensions: [1 1]
Minimum: [1
Units:

Code generation options

Complexity: real

Maximum: []

Storage class: |ExportedGlobal

Alias:

Alignment: -1

Description:

[

OK H Cancel H Help I Apply

The Value field is still empty []. Enter the value
0.25, without the brackets. Another important setting
is the Storage class, this should be set to Exported
Global in order to be able to edit it in HANtune.
Click OK to exit.

Next we will add another signal, a line in Simulink,
for viewing in HANtune. Open the library browser
again and add a Counter Limited block from the
Simulink = Sources and a Terminator from the
Sinks to the model. Connect the blocks and name the
signal by double clicking it and typing:
‘counterValue'. Double click the Counter Limited
block and set the Upper Limit to 100 and the sample
time to O.1.

li double

'Tl'ﬂ counierVabe
Counter Terminator
Limitzd

Now we must define the signal in the command window:

counterValue = Simulink.Signal;

("& Simulink.Signal: counterValue @
Data type: auto - >3
Complexity: asto -]

Dimensions: -1 Dimensions mode: autoi'
Sample time: -1 Sample mode: autoi'
Minimum: 0 Maximum: 100

Initial value: Units: m/s

Code generation options

Storage class: |ExportedGlobal 'I
Alias: Counter

Alignment: -1

Description:

[ OK ] { Cancel I I Help I Apply

Go to HANtune and reload the a2l file by double clicking it twice
in the project data tab. After this reload the Layout by double

clicking it.

Now go to the ASAP2 elements tab and add a GaugeViewer for
the newly added signal. Note that the name in HANtune is now "
Counter instead of counterValue. HANtune will automatically set =H Layouts
the upper limit of the Counter to 100, just as defined in Matlab. If
you add a MultiViewer for this signal as well you will see the

Units.

Double click the newly created signal in the workspace

and set it up as shown. Note that only the Storage Class
must be changed to make the signal visible in HANtune.

The other changes are optional. Press OK to close and
build the model once again by pressing Ctrl+b or the

incremental build button.

Flash the controller by pressing the reset button.

Workshop Layout

Project data
@) NewProject

— 4 ASAP2 files

i Lo [ HANcoder_Olimexino.a2l ]
1.0

DAQ lists
iEz| Default

Project data

I

—-Ell [ Workshop Layout ]

----- ) Calibrations

ASAPZ elements
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4P Counter —[3m| |4 Multiviewer | o | 32
Signals
Counter 44| [m/s]

Counter

Instead of doing this by hand every time, it would be easier to have a script to do this for you. To create

such a script click the New Script button in Maltab. B
i . New

Type (or copy) the following text: it

%% This script defines the parameters and signals for the HANcoder

workshop

% Defining the parameter gainValue

gainValue = Simulink.Parameter;

gainValue.Value = 0.25;

Q

% Defining the signal counterValue

counterValue = Simulink.Signal;
counterValue.StorageClass = 'ExportedGlobal';
counterValue.Min = 0;

counterValue.Max = 100;

counterValue.DocUnits = 'm/s';
counterValue.CoderInfo.Alias = 'Counter';

Save the script under any name you wish. This script defines gainValue and counterValue with exactly the
same settings as previously done. Next time the model will be used the script can simply be run to define
these parameters.

This concludes this part of the workshop.

Page 25



Workshop HANcoder STM32 Target, v0.5

4 OPTIONAL EXTRA

A control model for the workshop set-up can be found in the Target directory. This model can control the
electric motor’s position or speed. A torque control loop is also added for illustration but this requires a
current sensor which is not present in the workshop set-up.

For convenience the model is already placed in the HANcoder STM32 Target folder of the workshop,
together with the HANtune project(.hml) file.

Open the model by double clicking the DemoMotorController_Olimexino_STM32.slx file.

05

.\i i 1
— ik . il »| boolean »
Base Sample Time config . Counter E D debugled L1 R

Digital Output

Counter Teminaior Counter

Limited? Limited
XCP over USB
4
— . The Stateflow chart is used to switch between
HEP onUSS config the PID settings depending on the mode.
Custom software D  —
“softwarelD” D}
P Software version: —b Mode T \4b<I| These values are used for the PID cantroller
g (@]
| S
Custom D config D < 5]
‘Chart
Build settings
Auto Add: on
|, AutoFlash: USB sr“"' | Detve
A £ Output to the H-Bridge
s
Anslog Input » »{Desired
v CONZ-A3 AnsloghAl Arslogina3 [
[rvanstoput |
Potartiometar PWM Duy Cycle
Convert bit value to actus| il
current in amperes »
2 DirectionOut
=
=
Analog Input et n Digital Output 1
Sytem informaton CONZ - AD “AriognAD Current Switch between the sifferent FID cortraller
eeeeeee d values
Cumerthiesurement ACS712.05B
bl ToC urentA]
Kizt) Kz =
TiM1 DE&DT MotorPosiion Tsz lotorSpeed Tsz MotorAcoeleraton —

[

Terminatert
Disarete Dexivative Disoete Derivativel

The model has the Analog input to read the potentiometer’s position, the quadrature encoder input to
measure its position, the PWM output to control the motor speed and the digital output to change the
direction. The only things that are different are the addition of a Stateflow chart, a PID controller
subsystem and an analog input to be able to read a current sensor. The model will not be described any
further in this document because comments are present in the model itself.

Build the model by pressing the ‘incremental build’ button or pressing ‘Ctrl+B’.

It is now time to tune the PID control loop with HANtune. Open the project ‘DemoMotorController.hml’ with
HANtune by selecting ‘Open project’ from the ‘File’ menu or by pressing ‘Ctrl+QO’.

After opening the project load the a2l file and layout by double clicking on them. The last step is to
connect to the Olimexino by pressing ‘F5’ and selecting ‘Connect & Calibrate’. (The connection settings are
already stored in this project)
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The following should be visible now:

@ HANwne version 1.1 Non-commercial - DemoMotorController a X

File Communication Window Preferences Help

Main layout _ScapePosttion_ScopeVelacty

| .
ASAPL clements “ | RadioButtonEditor v [tadm | ¢ MultiEditor | = | £3 MultiEditor | = | 53 MultiEditor | — | £3 RadioButtonEditor | — | 54
DAQ Lists 01 Parameters Parameters Parameters Parameters Parameters

2 [[nome Defoult _ N -

3 Frequency [Hz] [ Mode 1 (@ Postiond posP 0.06 ] velP 1.00=] torP 1.00= InputSwitch 1 (@) Potentiometer

£ | [Prescaler 10 _

£ Application 1 )Velocty | Pos! 008 | ven 050 | tort .00 (O HANtune editor

DemoMotorController_limexin... _ , . o . s .
‘ e | pos .01 el 00 or o0 — =
Parameters (14) Torque | P =} =] = MultiEditor = |2
irrentGain

s Mof: PWMouput = & DesiredValue 23 | Parameters

1 & Multiviewer == | e 3| # D =

i Siqnals — o

3 error [

i

Current 7]
PWMouput Desiredvalue
& MotorAcceleration = | 53 |4 MotorPosition 1 | 53 | 4 MotorSpeed = |3
o _ _ _
% Tree depth: 0%
 Cannected: DemoMotorCo...| || 0% - 1 0AQ ety 15 sgnals | M 100Mz 104z ERII ccic: DormooturControler20161124 121818,

On the top left you can switch between the different control modes. In the top a MultiEditor is located for
each control mode, here the values of the P,| and D actions can be tuned. On the top right the control for
switching between the potentiometer and HANtune is located. Here you can choose to use the
potentiometer as input for the PID controller or the value HANtunelnput from the MultiEditor. Change the
input to HANtune and test it by changing the value in HANtunelnput.

Next click on the ScopePosition tab located on the top of the HANtune window. Here you can find a scope
with the motor position and the desired position.

© HANtupe version L1 Alpha 2 Stent Version - DemoMotorControler 1 e ol

File Communi indow Preferences Help

on = Scopevelocty

Project data

81 5 0AQ ey 12 5gnmis | s 10, [N 1015 0

Change the value of HANtunelnput and check the response in the scope. Using the graph of the step
response tune the PID controller so it gives a better performance.

You can add another MultiEditor to this tab with the PID settings for the position control. You can also move
the MultiEditor from the Test tab by right clicking on its title bar and selecting ‘Move to tab’. It will then
appear on the same location in the selected tab.

Page 27



Workshop HANcoder STM32 Target, v0.5

=| MultiEdite- ) T: AW R T o
Move to tab
Parameters :
Move to different layer
posP Move to front (current layer)
5 MENE tojack (current layer)
posD 0,0100=] | wvelD

When you have found good settings for the PID values save an image of the step response by clicking
‘Save Image’ on the lower right of the ScopeViewer with the motorPosition and DesiredValue.

You can save the settings by creating a calibration. To create a calibration go to the Project data tab, this
is where the ASAP2 file and Layout is also located. Right-click on the folder ‘Calibrations’ and click ‘New
calibration’, select any name you like. The settings of all the Editors which are visible in HANtune are now
saved. You can always switch back to this calibration by right-clicking it and selecting ‘Load Calibration’. It
is also possible to update the calibration when better settings are found by selecting ‘Update Calibration’.

The final step of this workshop is to make a log file with HANtune and opening it in Microsoft Excel. First
go to Preferences in the menu bar and click ‘User Preferences’. Here you can select the location where to
place the log file. You are free to change it to any location or just leave it as it is. To start a log file go to
Communication and select ‘Enable Datalogging’ or click the log file indicator in the status bar. The logfile
indicator should become green. Stopping the data logging can be done in the same way as starting it. The
log file is saved as a comma separated values file (.csv) This file can be opened easily with Microsoft
Excel or with MATLAB by the ‘csvread’ or ‘viimport’ functions.

4 HANtune version 1.1 Alpha 2 Student Version - ontroll ) |
File Communication Window Preferences Help

" Test| ~ ScopePosition | = ScopeVelocity

MultiEditor o | R MultiEditor |- feam| ' MultiEditor | | 62 MultiEditor | o | & RadioButtonEditor

Parameters Parameters Parameters Parameters Parameters

mode 1= | posp 0,0600=] | velp 1,0000=] | torP 1,000 Tputswitch 2 Potentiometer

O Multiviewer

Project data

posl P | ven 0,500 | tor1 0,0000=] © HaNtune editor

Signals posD 00100 | veld 00000 | top 0,000 fultiEdit
MultiEditor

.- v @ PWMouput S | 3 | @ Desiredvalue o | 83 | Parameters

3 [ Maim tayout ]

Qurrent -5 m—
d HANwnelnput 1000

3 58 Democakbraton

4 motorSpeed =

@ motorPosition P

4> motorAcceleration

« »
Import Data

| Connected: DemoMotorco... [iEs 1DAQ list(s): 12 signals | Max: 20.. | [ 103 1ok | [ A R S L SRR T Click to disable datalogging

g
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