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Our current setup: Windows 7,
MATLAB R2015B,
Quanser Q4 terminal board
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How to build a simple Simulink model to read the encoders



| 4\ MATLAB R2015b - academic use

[l @ {6} Preferences E% @ i "
~/ (*% Communi

HOME
Analyze Code
¢ Analy E

= I:E; Mew Variable
E‘ ':Jllj - [ Find Files J:L E
£i Open Variable {7 Run and Time [l SetPath
New New Open @CDWE Import Save a Simulink  Layout Add-Ons Help E{REQDBS*S*-WM
Script w - mwmam@mwmmv@cestmm * [l parater = - -
FILE | VARIABLE | CODE | SIMULINK ENVIRONMENT RESOURCES i
a = 5 38 L » C ¥ Users b shadar » Documents b MATLAE v Q2
Current Folder @ [ 1 Workspace @
Name = MNew to MATLAB? See resources for Getting Started, X1 | Mame = Value
Lcademic License
>»> mMEX -sSetup
MEX configured to use 'Microsoft Visumal C++ 2013 Professional (C)' for C language compilation.
Warning: The MATLAE C and Fortran API has changed to support MATLAB
variables with more than 2°32-1 elements. In the near future
yvou Wwill be required to update your code to utilize the
new API. You can find more information about this at:
nttp://www.mathworks.com/help/matlab/matlab external /upgrading-mex-files-to-use—-&4-bit-api.html.
To choose a different language, select one from the following:
mex -setup C++
mex -setup FORTRAN
fr >
Details v
Select a file to view details




E Simulink Library Browser

File Edit View Help

O = » Enter search term i

=
eceld7c_lab0_v2 2 E=EE
Libraries Library: QUARC Targets/Data Acquisition/Generic/immediate 1'0 Search i » i El - - -

vl TGl Simulink

- % HIL Read File Edit View Simulation Format Tools QUARC  Help
+ E Aerospace Blockset HIL Read Analeg
: 4
+- B Communications System . | = E % %T 10 Extemz
: ﬂ Computer Vision System... HIL Read & | HILRead
1| control System Toolbox Anslog Codes b Digital

This model plots the encoders for 10 seconds.
HIL Read Cther

+ E Fuzzy Logic Toolbox
E Image Acguisition Toolbox
E Instrument Control Toolbox
- i Model Predictive Control ..
E Neural Network Toolbox
W QUARC Applications

= | QUARC Targets
4-advanced

+- Communications
Continuous

-] Data Acqguisition

4 Generic

Buffered L0
Configuration

HIL Read Write HW config:

- powered-cart's wheel encoder is plugged into encoder O
- springy car is plugged into encoder 1
- don't even need univ. pwr. module powered to see the encoder’s values.
- Mowving the encoder about Sin results in encoder counts of ~5000

m

HIL Write HIL Wirite:

Analog Analog Codes

Faad
ﬂ DSP System Toclbox — HIL Read
| Embedded Coder Encoder
i Fasd )

ﬂ
HIL Write Digital HIL Wirite: Cther

HIL Write PWM

The trick: Had to enable scopes for logging.
Tools -= "external mode control panel™ -= signals & triggering =
ensure all scopes are “on" {not off) by selecting them and didking "on™ radic button

E Simulink Library Browser
File Edit View Help

O = >  Enter search term -

HIL
Read .
Encoder
HIL Set Encoder Scopel

Counts
HIL Read Encoder

- Devices Libraries Library: QUARC Targets/Data Acquisttion/Generic/Configuration Search % »
- Discontinuities +E Simulink B -
- Discrete +- I Aerospace Blockset -ﬁ HIL Initislize
+-Image Processing +E Communications System ...
- ogic Operations +- T Computer Vision System...
- Logos E Control System Toolbox
- T DSP System Toolbox

»

HIL Set Property

-

I [

+E Fuzzy Logic Toolbox
E Image Acguisition Toolbox = .
- 18] Instrument Control Toolbox = trigger scope -

- W] Mode! Predictive Contral .. HIL Initislize
+E Neural Network Toolbox HIL-1 {':I""‘\:'}
+- | QUARC Applications
= 1| QUARC Targets

- Advanced

-Communications Rea d}" 100% Fixed StEpDiSCTEtE
-~ Continuous

- Data Acquisition
- Generic

Showing: QUARC Targets/Data Acguisition/Gene +E Embedded Coder

m

- Devices

- Discontinuities

- Discrete

-Image Processing
- Logic Operations
- Logos

Showing: QUARC Targets/Data Acquisition/Generic/Configuration
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B eceld7c_lab_v2 B | B

File Edit WView Simulation Format Tools QUARC  Help

[ ﬁn% ?'H} Bdemz

n Source Block Parameters: HIL Initialize

HIL Initialize:

Navigation

Initializes a hardware-in-the-loop card.

Gote HIL blecks using this board...

Clocks

Analog Inputs
Analog Outputs
Digital Inputs

Digital Outputs
Encoder Inputs

PWH Cutputs

i

Other Outputs

Board name:
HIL-1

Board type;

g4

Board identifier:
0

Board-zpecific options:

Assume exclusive access to the board

This model plots the encoders for 10 seconds.

HW config:
- powered-cart’s wheel encoder is plugged into encoder 0
- springy cart is plugged into encoder 1
- don't even need univ. pwr. module powered to see the encoder’s values.
- Moving the encoder about 8in results in encoder counts of ~5000

The trick: Had to enable scopes for logging.
Tools -= "external mode control panel™ = signals & triggering -=
ensure all scopes are "on” {not off) by selecting them and didking "on™ radie button

HIL Read Encoder

{HIL-1}
[
Step trigger scope
HIL Initialize
HIL-1 g0}
Ready 100% FixedStepDiscrete

OK ][ Cancel ][

Help

Apply




n Source Block Parameters: HIL Initialize

HIL Initialize

Initializes a hardware-in-the-loop card.

MNavigaticn
Goto HIL blocks using this board...
Idain
........................................... Hardw are clocks:
.............. Clocks i |[0:1]
Analog Inputs Clock mode: (O=timebase, 1=PWWM output, Z=encoder input})
[0 0]
Analog Outputs
—_— Initial clock frequencies (specify zero to disable a clock initialhy):
Diigital Inputs I
Digital Outputs
I Set clock parameters at model start
EBCORES Fist> |:| Set clock parameters when switching to this model
PWH Outputs Set initial clock frequencies at model start
Other Outputs Set initial clock freguencies when switching to this model

[

-
H Source Block Parameters: HIL Initialize

HIL Initialize

Initializes a hardware-in-the-loop card.

MNavigaticn

Goto HIL blocks uging this board...

Digital Inputs

Digital Cutputs

Encoder Inputs

PWH Outputs

ok || cancel || Hep Apply

Analog Outputs

Other Outputs

Analog input channels:
[0:3]

Analog input maximums:
10

Analog input minimums:;
=10

Set analog input parameters at model start

Set analog input parameters when switching to this model

0K H Cancel H Help Apphy




i N
n Source Block Parameters: HIL Initialize E@g

n Source Block Parameters: HIL Initialize

HIL Initialize:

Initialize= a hardware-in-the-loop card.

Mavwigation

Goto HIL blocks using this board...

Main
Analog cutput channels:
Clocks [0:3]
| an alog Inputs Analog cutput maximums:
: Analog Outpu
s Analog output minimums:
Digital Inputs [-10]

Digital Outputs Initial analog outputs:
0]
Final analog outputs:
B i
Other Qutputs Analog outputs on watchdog expiry:
0

Encoder Inputs

PWH Outputs

Set analog output parameters at model start

|:| Set analog output parameters when switching to this model
Set initial analog outputs at model start

|:| Setinttial analog outputs when switching to thiz model

Set final analog outputs at model termination

|:| Set final analog outputs when switching from this model
|:| Set the analog cutputs when a watchdog timer expires

[ OK ][ Cancel H Help Apphy

HIL Initialize

Initializes a hardware-in-the-loop card.

Mavigation

Goto HIL blocks using this board. ..

Wain
Digital input channels:

Clocks 1]

Analog Inputs

Analog Outputs

Digital Qutputs

Encoder Inputs

PWH Cutputs

Other Qutputs

oK ” Cancel H

Help

Apply
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n Source Block Parameters: HIL Initialize

-
n Source Block Parameters: HIL Initialize

HIL Initialize

Initializes a hardware-in-the-loop card.

Mavigation

Goto HIL blocks using this board...

Iain
Clocks

Analog Inputs

Digital Inputs

Encoder Inputs

PWHK Qutputs

Other Qutputs

Analog Outputs

Digital output channels:

u -]

Digital output configuration (0=ocpen-colector, 1=totem-pole):

I

Initial digital cutputs:

[1]

Final digital outputs:

[1]

Digital outputs on watchdoeg expiry (O=low, 1=high, 2=tristate, 3=same}):

€]

Set digital output parameters at model start

Set digital output parameters when switching to this model
Set initial digital outputs at model start
|:| Set initial digital outputs when switching to this model
Set final digital outputs at model termination
|:| Set final digital outputs when switching from this model
|:| Set the digital outputs when a watchdog timer expires

OK H Cancel H Help Apphy

HIL Initialize

Initializes a hardware-in-the-loop card.

Mavigation

Goto HIL blocks using this board...

Main
Clocks

Analog Inputs

Analog Outputs

Digital Inputs

Digital Outputs

PWH Outputs

Other Qutputs

Encoder input channels:

[0:3]

Encoder quadrature: (0=none, 1=1X, 2=2X 4=4X)
[4]

Encoder filter frequency in Hertz:

(1/650e-931

Initial encoder counts:

[

Set encoder input parameters at model start

|:| Set encoder input parameters when switching to this model
Set inttial encoder counts at model start

|:| Set initial encoder counts when switching to this model

OK H Cancel H Help Apply
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FH Source Block Parameters: HIL Initialize E@g1 B Source Block Parameters: HIL Initialize E@g

HIL Initialize HIL Initialize
Initializes a hardware-in-the-loop card. Initiglizes a hardware-in-the-loop card.
Navigation Mavigation
Goto HIL blocks uging this board... Goto HIL blocks using this board...
Main =l Main
———— PWM output channels: _—  Other output channels:
Clocks | (] Clocks I
| | Analog Inputs Mode: (0=duty cycle, 1=frequency, 2=period, 3=one-shot, 4=time, S=encode Analog Inputs Initial other outputs:
Analog Outputs [0} Analog Outputs : _
Frequency in Hz (mode 0, 3 and 4) or duty cycle (modes 1 and 2); D
Diigital Inputs (1/50e-6)1024 Digital Inputs 1
Digital Outputs Configuratien (O=unipolar, 1=bipolar, 2=paired, 3=complementary} Digital Outputs Other outputs on watchdog expiry:
.- — ||
Encoder Inputs L Encoder Inputs
ey Alignment (O=leading-edge, 1=trailing-edge, 2=center-aligned): - et initicl other oUDUES ot model Start
| PWM Outputs PV/M Outputs P
|l Set initial other outputs when switching to this model
—Dth =Ll Polarity (0=active low, 1=active high). —DtherUutputs Set final other outputs at model termination
[ Set final other outputs when switching from this model
Leading-edge deadband ds):
Ll SRS Set the other outputs when a watchdog timer expires
I
Trailing-edge deadband (seconds):.
I

Initial PVWH outputs:
[0]
Final PWHN outputs:
[0]

[~
ok || cancel |[ Hep Apply ok || cancel || Hep Apply




Sample time (seconds):
oM

Vector output

[ OK H Cancel ” Help

E Source Block Parameters: Step

Step
Output a step.
Parameters

Step time:

Initial value:

]

Final value:

1

Sample time:

L0010

Interpret vector parameters as 1-D

Enable zero-crossing detection

Ready

r© B
B Source Block Parameters: HIL Read Enc::n...l. — ﬁ] - . = | B i A
4\ Configuration Properties: Scopel @ i -
HIL Read Encoder | Main | Tima I Display | Logging sormat  Tools QUARC  Help
Reads encoder input channels of a hardware-in-the-loop card. = l— l—_
COutputs the count values read from the encoder counters. [C] Limit data points to last: | 5000 w |10 Exteme
[C] Decimation: 2
Mawvigation ders for 10 seconds.
Log data to workspace
g P
[ Go to HIL blocks using this board... ] Variable name: ScopeDatal
W config:
Save format: Array - coder is plugged into encoder 0
slugged into encoder 1
Idain I Signal Data Types | ile powered to see the encoders values,
n results in encoder counts of ~5000
Board name: [HIL-1 i
Channels: J [ ok ] [ Cancel enable scopes for logging.
03 E] . ntrol panel” -= signals & triggering -=
[0:3] ensure all scopes are "on" {not o selecting them and dicking "on™ radic button

HIL
Read

Encoder

HIL Read Encoder
{HIL-1}

——»

[ ]

Step

4\ Cenfiguration Properties: trigg

trigger scope

HIL Initialize
HIL-1 {g4-0%

ope

| Main | Time | Display

Log

[ ok

H Cancel ”

Help Apply

[T] pecimation:

Variable name:

Save format:

[T] Limit data points to last:

Log data to workspace

5000

2

ScopeData

Array

0K ] [ Cancel

Apply




ntitled * - Simulink academic use

Edit

-d

View Display Diagram  Simulation  Analysis | Code | Tools QUARC  Help
I = C/C++ Code 4 ' idd
iE@va@% il o : }}Ovv
ode

Data Objects

@unﬁﬂed
External M Control Panel
HIL
Read - 1]
Encoder
Scope1

HIL Read Encoder
HIL-1)

i

W

Step

trigger scope

n eceldVc_lab0_v2: External Mode Control Panel

ly

Connection and triggering

| Connect Start Real-Time Code Arm Trigger

Floating scope
Enable data uploading

Duration : |auto

" Parameter tuning
|:| Batch download

Liowwnioad

Configuration

Signal & Triggering ... Data Archiving ... ‘

-
n eceldc_lab0 v2: External Signal & Triggering

=

Signal selection

Block Path
X Scopel eceldc labl v2/Scopel ~ | [[] select all
XT trigger scope eceldic labl v2/trigger scope e
ral
@ on
) off

Trigger Signal
¥ Go To Block

| Heip || ciose |

Trigger
Source: | zignal - .
Duration: |10000

Mode: |normal

Delay: |0

Arm when connecting to target

Tl

Trigger =ignal: Port: |1 Element: |any
ecel47c_lab0_vZ2frigger scope s
Direction: | rising v. Level. (0.5 Hold-off. |0

| Revert | | Heip | [ Appy | | close |




El eceld7c_labl v2

el

File Edit View [Simulation| Format Tools QUARC Help

DeES

Start Real-Time Code

h}—‘ Extemal ~|| = g [

Connect To Target Ctrl+T

This maq Configuration Parameters... Ctrl+E

% Configuration Parameters: eceldic lab0_v2/Configuration {Active)

MNormal
- powere Accelerator

SR Rapid Accelerator
- Moving the Software-in-the-Loop (SIL)
Processor-in-the-Loop (PIL)

v External

Teals =™
ensure all scopes are "on® {not off) by selecting them snd clicking "en” radic bu

HIL
e [
Encoder

Scope1

HIL Read Encoder
(HIL-1}

Hﬂuanc
Step trigger scope

HIL Initialize
HIL-1 {g4-0)

Show the active configuration paramete 100%

Select:

- Solver

- Data Import/Export
+- Optimization
i--Diagnastics

- Hardware Implementation
- Model Referencing
+-Simulation Target
--Code Generation

- Report

- Comments

- Symbols

- Custom Code

- Debug

- Interface

- QUARC

Target selection

System target file: quarc_wing4.tlc

Language: C

Description: QUARC Wing4 Target

Build process

TLC options:
Makefile configuration
Generate makefile
Make command: make_rbw

Template makefile: quarc_default_tmf

Code Generation Advisor

Select objective: [Unspeciﬁ ed

)

Check model before generating code: [[}ﬂr

v] [ Check model ... I

["] Generate code only

[ Build

oK

][ Cancel H Help

m




% Configuration Parameters: eceldVc_lab0 v2/Configuration {Active)

—
Select: Software environment e
- Solver L
- Data Import/Export Target function library: [CBQ!CQU [ANSI) v]
*-Optimization Shared code placement: [huto v]
+-Diagnostics
- Hardware Implementation Support non-finite numbers
- Model Referencing
- Simulation Target Data exchange
=-Code Generation [ MAT-file logging
- Comments Interface: [External mode -
CﬂZD;SCD s Host/Target interface
- Debug Transport layer: quarc - | MEx-file name: gquarc_comm
Interface fil T ——
- QUARC MEX-file arguments: -w -d %d -uri %ou
Memory management
[”] Static memory allocation 3
? ] m—— [ Cancel ] [ Help Apply




E=] Categnﬁr][ = List ]

Select:

Solver
Data Import/Export
I Optimization
I Diagnostics
Hardware Implementation
Model Referencing
I» Simulation Target
4 Cpde Generation
Report
Comments
Symbols
Custom Code
Debug
Interface

[ HOL Code Generation

Stop the model if an overrun occurs

Allow use of fast system timer (experimental)
Allows console output (printing to stdout)
Support dynamic reconfiguration

Show compilation times

Debug version

Enable heap checking (debug version only}
Download to target

Assertions: [Stop model with an error

Minimum thread priority: 2

Stack size: 0

Model affinity: []

OK

| [ cancel ]|

Help

J|

Apply




v
% Configuration Parameters: eceldyc_lab0_v2/Configuration {Active)

=1

o
H
|

1

F
al)

E

1

Select: |

~Data Import/Export

H- Optimization

H-Diagnostics

- Hardware Implementation
- Model Referencing

-Simulation Target
-Code Generation
- Report

- Comments

- Symbols

- Custom Code
- Debug

- Interface

~ QUARC

Simulation time

Start time: 0.0 Stop time: 10

Solver options

Type: [Fb:ed—step v] Solver: [discrete (no continuous states) i

Fixed-step size (fundamental sample time): 0.001

Tasking and sample time options

Periodic sample time constraint: [Uncunstrained

Tasking mode for periodic sample times: [Au’m

[T] Automatically handle rate transition for data transfer

Higher priority value indicates higher task priority

Apply

»

m




@‘; Configuration Parameters: untitled/Configuration (Active) El

SE”ECtl: Hardware board: [Determine by Code Generation system target file v]
Solver
Data Import/Export Code Generation system target file: guarc wing4.tlc
= Optimization
> Diagnostics Device vendor: [Intel v] Device type: [xﬂ&ﬁﬂr (Windows64) -

Hardware Implementation
Model Referencing

> Simulation Target

> Code Generation

¥ Device details

m

> HDL Code Ganeration Mumber of bits Largest atomic size
har: 8 hort: 16 int: 32
char =ho " _J integer: Char T
long: 32 long long: 64 float: 32
floating-point: |Float -
double: 64 native: 64 pointer: 64 B :
Byte ordering: Little Endian * | Signed integer division rounds to: | Zero ol

Shift right on a signed integer as arithmetic shift

[”] Support long long

Hardware board settings

Mo targets have been installed. To install a target, type 'supportPackagelnstaller' in MATLAB.

5.)' oK H Cancel H Help Apply
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W eceld7c lab0v2 ESEN

File Edit WView Simulation Format Tools QUARC  Help
D|ﬁn%|%ﬁ|¢==§ﬁ}|ﬂeli?l1ﬂ BExtemal ;”g

Momal

This model plots the encoders for 10 seconds. #ﬂgﬂﬁg&lmm
SIL

FIL

- powered-cart’s wheel encoder is plugged into encoder O
- springy cart is plugged into encoder 1
- don't even need univ. pawr. module powered to see the encoders values.
- Moving the encoder about Sin results in encoder counts of ~5000

The tride: Had to enakble scopes for logging.
Tools -» "external mode control panel™ -> signals & triggering -=
ensure all scopes are "on” {not off) by selecting them and dicking "on™ radic button

HIL

Read P ]

Encoder

Scope
HIL Read Encoder
{HIL1) Quarc’
=
Step trigger scope

HIL Initialize
HIL-1 {40}

FixedStepDiscrete




DB @ LEB| e

= E

=

File Edit Wiew Display Diagram Simulation Analysis Code Tools QUARC Help
5 > oo E - == - H - - - ook :
-8 e > ‘-.JWIE@ = -6 2 m v External ] ¢
| base_model | B“"“M
base_mudel b
HIL
Read -
Encoder
Scope
HIL R ead Encoder
[HIL-1)
o[
Step trigger scope
HIL Initialize:
HIL-1 {g4-0)
100% FixedStepDiscrete

Ready




4\ MATLAB R2011b

File Edit Debug Parallel Desktop Window Help

_TEEET————— T, . T, o (O

]D (=] ‘ % By . 9 | u w @ | (7] ‘ Current Foldef.|X:\ECEI.4?C_AdvancedDigitaIControlLab_He;panha_Spr2014\Labs\Too|s

- @

Shortcuts (7] How to Add  [#] What's New

Current Folder

.. % labs » Tools »

Name
eceld7c_labl_v2_quarc_winb4
slprj
L w~lockasdf.odp®
L ~locklab0_v2_setup.odg®
|Ra] 20140407 142203 png
|Ba| 20140407 _142323.png
R 20140407 142353 .png
M| 20140407 142412, png
R 20140407 142430.png
| 20140407 142501 png
R 20140407_142511.png
|Ra] 20140407 142523 png
|| 20140407 _142655.png
R 20140407 142758 png
R 20140407 142822 png
M| 20140407 143557 png
[Rs| 20140407 _143632.png
M| 20140407_143637.png
|Ra] 20140407_143646.png
|Ra| 20140407_143651.png
R 20140407 143701 png
R 20140407 _143704.png
M| 20140407 _143714.png
R 20140407 143718 png
[Rs| 20140407 _144614.png
M| 20140407_144619.png
|Ra| 20140407_144634.png
R 20140407 144641 png
R 20140407 144647 png
M| 20140407 144658 png
M| 20140407 144852.png
[Rs| 20140407 144951 png

asdf.odp
|1, bedeomatic.zip
ol eceldTc_labl_v2.rt-winfd

E lab0_v2_setup.odg
E manipulate_bode.fig
@ manipulate_bode.m

@) New to MATLAB? Watch this Video, see Demos, or read Getting Started.

=

m

Details

Select a file to view details

FHF OCHOCISLINg ILG IOLEILlace ®ELs

### Creating data type transition file ecel47c_lab0 v2 dt.h

.##% Creating project marker file: rtw_proj.tmw

##%# Processing Template Makefile: C:\Program Files\Quanszer\QUARC\guarc\R200%9a\guarc win64.tmf
##%# Creating ecel47c_lab0_v2.mk from C:\Program Files\Quanser\QUARC\guarc\R2009a\guarc win6&4.tmf
##% Building ecel47c_lab0_v2: .\ecel47c_lab0_v2.bat

X:\ECE147C AdvancedDigitalControllab_Hespanha Spr2014\Labs\Tools\ecel47c lab0_v2_guarc win€4>call "c:\Program Files (x26)\Microsoft Visual Studiec 10.0\VC\wevarsall.bat" x86_
Setting environment for using Microsoft Visual Studioc 2010 x64 cross tools.

Microsoft (R) Program Maintenance Utility Version 10.00.30319.01
Copyright (C) Microsoft Corporation. All rights reserved.

##% Compiling ecel47c_lab0_v2.c

cl -Ox -DNDEBUG -DEXT MODE -DMODEL URI="shmem:

ecel47c_labl_v2.c
##% Compiling ecel47c_lab0_v2Z_data.c

cl -Ox -DNDEEUG -DEXT MODE -DMODEL URI="shmem.

ecel4Tc_lab0_v2 data.c
### Compiling ecel47e_lab0_v2 main.c

cl -Ox -DNDEEUG -DEXT MODE -DMODEL URI="shmem.

ecel47c_lab0_vZ_main.c
#%## Compiling rtGetInf.c

cl —-Ox -DNDEBUG -DEXT MODE -DMODEL URI="shmem:

rtGetInf.c
##% Compiling rtGetNaN.c

cl -Ox -DNDEBUG -DEXT MODE -DMODEL URI="shmem:

rtGetNal.c
##% Compiling rt_nonfinite.c

cl -Ox -DNDEBUG -DEXT MODE -DMODEL URI="shmem:

rt nonfinite.c

### Compiling C:\PROGRA~1\MATLAB\R201llb\rtw\c\src\rt_sim.c
cl -Ox -DNDEBUG -DEXT MCDE -DMCDEL URI="shmem://ecel47c_labl_v2:

rt_sim.c
rc /r ecel4Tc_labl_v2.auto.rc

Microsoft (R) Windows (R) Resource Compiler Version 6.1.7600.16385
Copyright (C) Microsoft Corporation. All rights reserved.

### Linking

C:\PROGRA~1\MATLAB\R2011lb\sys\perl\win32\bin\perl C:\PROGRA~1\MATLAB\R201lb\rtw\ch\tools\mkvc_lnk.pl ecel47c labl v2.lk ecel47c_labl_v2.obj ecel47c_lab0l v2Z_data.obj eceld
link /RELEASE /INCREMENTAL:NC /NCLOGC -subsystem:console,5.02 SNCDEFRAULTLIB:1libc.lib /NCDEFAULTLIB:libcmt.lib /NCDEFAULTLIB:msvcrtd.lib /NODEFAULTLIB:1libcd.lib /NCDEFA

### Created executable ecel47c lab0_v2.rt-winéd

### Downloading ecel47c lab0 v2 to target 'shmem://quarc-target:l'
##% Model ecel47c_lab0_v2 has been downloaded to target 'shmem://quarc-target:l'

>

>» % yay, no errors i)
4 1

:/ffeceldTc_lab0_v2:

:/feceldTc_lab0_vZ:

://eceldTc_lab0_v2:

://eceldTc_lab0_v2:

1//eceldTc_lab0_v2:

:/ffeceldTc_lab0_v2:

/wd4100 -DMODEL=ecel4T7c_labl_ w2

fwd4100 -DMCDEL=ecel4T7c_labl v2

/wd4100 -DMODEL=eceldTc_lab0_v2

/wd4100 -DMODEL=ecel47c_lab0_v2

/wd4100 -DMODEL=ecel47c_lab0_v2

/wd4100 -DMODEL=ecel4T7c_labl_ w2

/wd4100 -DMODEL=eceldTc_lab0_v2

-

m

e anle]l — |—olh

M




File Edit View Display Diagram Simumhm QUARC  Help

: o [

-8B ¢ 2 4 EE@*‘ > (= \m 1) | @ - @
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File Edit View Display Diagram Simulation
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This model plots the encoders for 10 seconds.

HW config:
- powered-cart’s wheel encoder is plugged into encoder 0
- springy cart is plugged intc encoder 1
- don't even need univ. pwr. module powered to see the encoder’s values.
- Maving the encoder about 8in results in encoder counts of ~5000

The trick: Had to enable scopes for logging.
Tools -» "external mode control panel” -» signals & triggering =

ensure all scopes are "on” {not off) by selecting them and didking "on” radio button
HIL
T e
Encoder
Scopel
e HIL Read Encoder
e - ; o HILT .
Quarc
1400 _. _' L - i i L Step trigger scope

1 / HIL Initialize

HIL-1 {g4-0)

Time offset. 0
Ready 100% FixedStepDiscrete
—




Command Window

(@) Mew to MATLAB? Watch this Videe, see Demos, or read Getting Started.

x> Whos
Hame S5ize Bytezs Class Attributes
Scopelata 9001x2 144016 double
ScopeDatal 9001x5 360040 double

>» plot (ScopeDatal)

o

-
B Figure 1 Elﬂlg
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Next: move motor
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Move cart slightly

Thiz model zends a sine wave command to the motor.
HW config: HIL 1
- powered-cart's wheel encoder is plugged into encoder 0 Read Ly
- springy cart is plugged into encoder 1 Encoder
- don't even need univ. pwr. module powered to see the encoder's values. Scopet
- Moving the encoder about Sin results in encoder counts of ~5000 HIL Read Encoder
- Sin amplitude is 2, freq iz 2*pi. Results in very small 3" wiggles [HIL-1} ﬂ.
UaRCc

The trick: Had to enable scopes for logging.

Tools -» "external mode control panel” -= gignals & triggering =
ensure all scopes are "on” (not off) by selecting them and clicking "on” radio button E_.. D
e Step trigoer scope HIL Initialize
Mote: this is also regd to add a new scope g P HIL-1 {q4-0)
1] =
P 0 Write
_'\d Analog
Sine Wave

HIL Write Analog

1 [HIL-1)

to motor

Ready 108% FixedStepDiscrete
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Move cart slightly

Thiz model sends a §

- powered-cart's

- springy

- don't even need univ. p
- Moving the encoder

- Sin amplitude is 2, 1

The: trick
Tools -= "external
ensure all scopes are "on”

u Source Block Parameters: HIL Write A

HIL ¥Write Analog

Writes to analog output channels of a ha
card. Inputs are the analog output voltagg

Mavigation

Go to HIL blocks u=ing this board... ]

Board name: |HIL-1

Channels:
0

Sample time (zeconds):
0.0Mm

E| Vector input

E Source Block Parameters: Sine Wave

Sine Wave

Output a sine wave:

Oft) = Amp*Sin{Freq*t+Phase) + Bias

Sine type determines the computational technique used. The

parameters in the two types are related through:

Samples per period = 2*pi / (Frequency * Sample time)

Humber of offset samples = Phase * Samples per period [ (2%pi)

Use the sample-based sine type if numerical problems due to running

for large times (e.g. overflow in absolute time) occur.

Parameters

Sine type: [Time based

Time (t): [Use simulation time

Amplitude:
2

]

Frequency (rad/sec):
2%pi

Phase (rad):

pif2

Sample time:

001

Interpret vector parameters as 1-D

[ oK ] [ Cancel

||

Help

-
u 'to motor' parameters

o

General

History

Graphics

[¥] 5aw

HIL
Read
Encoder

[] Limit data points to last; (3000

e data to workspace

Variable name: motor_cmd

Read Encoder
[HIL-1}

[+

-

1=

Y
I. ‘.’l

Sine Wave

(108%
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Help

Format: Structure with time i
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to motor

HIL
0 Write
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[HIL-1}
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Select a file to view details
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Command Window

(@) Mew to MATLAB? Watch this Video, see Demos, or read Getting Started.

FFF ILC CUUS QENSIECION CUMpIeCe-

### Generating TLC interface API.

Creating data type transition file ecel47c_lab0_vw3_dt.h
.### Creating project marker file: rtw_proj.tmw

%$%# Processing Template Makefile: C:\Program Files'\Quanser\QULR
### Creating ecel47c_lab0_w3.mk from C:\Program Files\Quanser\QJ
### Building ecel47c lab0 w3: .\ecel4Tc 1lab0 v3.bat

X:\ECE147C_AdvancedDigitalControllab Hespanha Spr2014\Labs\Tool
Setting enviromment for using Microsoft Visual Studio 2010 x64

Microsoft (R) Program Maintenance Utility Version 10.00.30319.0
Copyright (C) Microsoft Corporation. All rights reserved.
### Compiling ecel47c lab0_v3.c

cl -Cx -DNDEBUG
eceldTc_labld _vi.c
### Compiling ecel47c_lab0_v3_data.c

cl -Ox -DNDEBUG -DEXT MODE -DMCDEL URI="shmem://eceld47c_lal

-DEXT_MODE -DMCDEL_URI="shmem://ecel47c_lal

eceldTc_lab0 v3_data.c

$4#% Compiling ecel47c lab0 v3 main.c

cl -Ox -DNDEEUG -DEXT MODE -DMODEL URI="shmem://ecela7c ||&} @}8’ 2| dh & & i
eceld4Tc labld v3_main.c
###% Compiling rtGetInf.c

cl -Ox -DNDEBUG -DEXT MODE -DMCDEL URI="shmem://eceld47c |
reGetInf.c
###% Compiling rtGetNaN.c

cl -Ox -DNDEBUG -DEXT MODE -DMCDEL URI="shmem://eceld47c |
reGetNal. c
### Compiling rt_nonfinite.c

cl -Ox -DNDEBUG -DEXT MODE -DMCDEL URI="shmem://eceld47c |
rt_nonfinite.c
### Compiling C:\PROGRA~I\MATLAB\R2011b\rtw\c\src\rt_sim.c

cl -Ox -DNDEBUG -DEXT MODE -DMCDEL URI="shmem://eceld47c |
rt_sim.c

rc /r eceld4Tc_lab0_v3.auto.rc
Microsoft (R) Windows (R) Resource Compiler Version &6.1.7600.
Copyright (C) Microsoft Corporation. All rights reserved.

### Linking ...
C:\PROGRA~1\MATLAB\R2011b\sys\perl\win32\bin\perl C:\PROGI
link /RELEASE /INCREMENTAL:NO /NOLOGO -subsystem:console

### Created executable eceld7c_lab0_v3.rt-winéd

### Downloading ecel47c_lab0_v¥3 to target 'shmem://quarc-targl UuELIEES

### Model ecel47c labO v3 has been downloaded to target 'shm

D& &8 F o [Edemal -l EHe R s W [ = i
e 02 x
Move cart slightly i P s
This model sends a sine wave command to the motor. i Name
HW config: HIL
v
- powered-cart's wheel encoder is plugged inte encoder 0 Read ans
- springy cart is plugged into encoder 1 Encoder D
- don't even need univ. pwr. module powered to see the encoder's values. Scopel encod
- Moving the encoder about §in results in encoder counts of ~5000 HIL Read Encoder ext
- Sin amplitude is 2, freq is 2*pi. Results in very small 3" wigales [HIL-1)
! Quarc &) filehan
il
The trick: Had to enable scopes for logging. iena
Tools -» "external mode control panel” - signals & triggering = image
ensure all scopes are "on” (not off) by selecting them and clicking "on” radio butten M = maotor
t
T Ste| trigger scope HIL Initialize .
Note: this is also reqd to add a new scope P 99 p HILA (940 trigge
HIL
o Write:
Analog
Sine Wave
HIL Write Analog
{HIL-1}
tn motar .4
B Scopel Lo o= e | Y o motor = | G
= =Bl
JHE@E|(DL L i3 & ~

< m

47 PM
4/7/2014



Troubleshooting:

- is Universal power module on?

- Is analog output cable connecting analog output 0 to UPM's "From D/A"?

- Is cable from UPM's "To Load" to motor-cart's motor plug?

- Is simulink "HIL Write Analog" block set to same channel as the board's analog output?
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