Quanser Qbot

Set up and Tutorial Guide



Qbot Hardware

 iRobot Create robotic
platform

e Sensors

— infrared, sonar, webcam

e Quanser Controller
Module (QCM)

— Gumstix computer




Operation Overview

e Host PC running QUARC sends commands via
TCP/IP connection to Qbot w/ Gumstix

QuaRrc:

accelerate design

Generate code from a )}
QuaRC model

Send code to Gumstix i
Target
Transmit and ¢ Compile code
receive data during Run model
rumntime b Drive Qbot Read from

ssssss

gumstix




Installation Overview

1. Install/test QUARC on HOST PC

2. Set up wireless connection between PC and
Qbot

3. Run the “gbot_drive” demo



QUARC Software Requirements Q

 You NEED to install the following software
BEFORE installing QUARC

— MATLAB

~ Simulink OQuaRrc:
— Simulink Coder accelerate design
— MATLAB Coder

— Control System Toolbox

e See the QUARC Quick Installation Guide for
details on the EXACT versions you need!



Installing QUARC

 To install QUARC, follow the instructions in QUARC
Quick Installation Guide carefully

e IMPORTANT: On the Features Installation screen,
make sure select Gumstix Support and Simulink
Beta Components featur Q

GQUANSER

Quick Installation Guide:
QUARC 2.3, Quanser Real-Time Rapid Control Prototyping Software for Windows™

Install MATLAB and Add-On Requirements

QUARC® supports both 32-bit and &4-hit versions of Microsoft Windows® 7.

Depending on the version of Microsoft Windows 7 used, ensure the corresponding 32-bit or 64-bit MATLAB®
R2011a, R20nb, R2012a, or R2012b is installed on the computer with the following required add-ons accompanying
the corresponding MATLAB version:

- Simulink

- Simulink Coder

- MATLAB Coder

- Control System Toolbox, [required by most of Quanser’s control laboratories)

For details, refer to the Compatibility Chart on page 12.

Install Microseft Compller Requirements
QUARC requires a MATLAB-supported C++ compiler.

Depending on the MATLAE version used, ensure only one of the following two Microsoft compllers Is installed:

Microsoft Visual Studio Professional Edition 2010 ()R Microsoft Windows SDK 7.1if MATLAE Rz012a
[verslon10.0] if MATLAB R2011a, R2011b, R2012a, or or R2012b Is used.
R2012b is used. The Microsoft Windows SDK 7.1 can be installed



Testing QUARC Q

QUANSER

o After installing QUARC on the HOST PC, make
sure you can run the quarc_sine_scope _demo

P quarc_sine_scope_demo | B == =]

File Edit View Display Diagram Simulation Analysis Code Tools QUARC  Help

- - * |inf External - -

| quarc_sine_scope_demo |

B scope (DB (e[ E S|
@O Qe | LIHKRBER -

] @ guarc_sine_scope_demo

4 QUARC Sine and Scope Demo
€3]
- AN -
Double-click here .
for instructions Sine Wave Soope

Gopyright {c) 2013 Quanser Inc.

Time offzet. S57.49

o




Qbot Software

e Qbot is already shipped with QUARC installed
on the Gumstix embedded computer

e |If you need to update QUARC on the Qbot:

— See http://www.quanser.com/tutorials guarc gumstix



http://www.quanser.com/tutorials_quarc_gumstix

Step 2) Wireless Connection Q

e Establish wireless connection between the host
PC and the Gumstix embedded computer on
the Qbot

TCP/IP

5 ¥




Wireless USB Adapter (Optional) Q

 Wireless USB adapter is supplied
e Install supplied wireless USB adapter in host PC

— Note: Not required if you already have an available wireless
adapter on your PC/laptop




Power up Qbot

e Press the Power button

On the QbOt Power Button Bilt?gn Advance Button
| |
 Power LED on front panel | ®o Mo
— Green: battery is fresh Power LED Ply LED. Advance LED

— Red: battery is discharged

e Also make sure the QBOT
POWER and GUMSTIX
POWER LEDs are ON



Presenter
Presentation Notes
Also, make sure the “Qbot” and the “Gumstix” LEDs are bright green. Otherwise, there may be an issue with the jumper setting.


GSAH Network

e “GSAH” network should appear under your
wireless networks

» Connect to

Currently connected to:
|‘h Quanser.com
Internet a
Wireless Metwork Connec tion 3 -~
IPHONE mL

actLan al

GSAH -1

'@' Information sent over this network might

be visible to others.

IPHONE_ACCESS |

Open Metwork and Sharing Center




TCP/IP Settings

¢ GO to the WireIeSS network L Wireless Network Connection 3 Properties ﬁ-‘

m

settings “Neworkng [shang]

Connect using:

e Select TCP/IPv4 and go to 30211 USB Virlss LA Cord 3
“Properties”

This connection uses the following items:

& Cliert for Microsoft Networks
gavast! Firewsall MDIS Fitter Driver
Wl =005 Packet Scheduler

View your basic network information and set up connections . g File and P”""EET Sharing fDF MlCFﬂSDﬂ NETWDF"CS

A -E' q See full map

MITCH Multiple nétworks Internet . . —
(This computer) . " |J - T | D R d
n LE}'EF opQiQ 150V E esponder
View your active networks Connect or disconnect pology o P
T [ Install... ] Uninstall
l .—h Quanser.com Access type: Internet
!.; Dormain network Connections: § Local Area Connection Description
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
) Access type: Internet acceee across diverse interconnected networks.
{_i Identifying... Connectionsy il Wireless Netweork Connection 3
AH] I

Change your networking settings QK ] [ Cancel




Set IP Address

e Set host PC wireless adapter to an IP between
182.168.1.10 and 182.168.1.19

-

Internet Protocel Version 4 (TCP/IPw4) Properties &I&J

e Subnet = 255.255.255.0 | .

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator

 No Gateway needed

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address:

Subnet mask:

Default gateway:

CObtain DM5 server address automatically
i@ Use the following DNS server addresses:

Preferred DMS server;

Alternate DMS server:

[ validate settings upon exit

[ Ok [ Cancel ]




Check network status

e Once HOST PC IP is set, the GSAH network
should NO longer say “ldentifying...”

IIIII

e Wireless icon will have an mark

& Unidentified network
; Public network

156PM |

16/10,/2013



e Each Qbot/Gumstix has a unique IP address

e [P address is labelled on the back bumper
— between 182.168.1.20 and 182.168.1.254



Ping Test

OQUAMAMSEHR

HMNOWVATE EOUCATE

1. Load “Command Prompt” (under Start | Accessories)

2. Enter “ping 182.168.1.xxx” command

3. Should get “Reply” message from Gumstix/Qbot

Administrator: CAWindows\system32\omd .exe

Microsoft Windows [Uersion 6.1.76H11
Copyright (c> 2809 Microsoft Corporation. All rights reserved.

Cisllszerssmlevisiping 182.168.1.285

Pinging 182.168.1.285 with 32 hytesz of data:
Reply from 182.168.1.285: hytes=32 time=4ms
Reply from 182.168.1.285%: hytes=32 time=Zmsz
Reply from 182.168.1.285: hytes=32 time=3Ims
Control Panc Reply from 182.168.1.285%: hytes=32 time=Zmsz
Ping statistics for 182.168.1.2085:

Packets: Sent = 4. Received = 4, Lost = B (@ loss>.
Default Programs Approximate round trip times in milli-—seconds:
Minimum = Zmsz. Maximum = 4ms,. Average = 2Zms

Devices and Printers

Help and Support
C:sllserssmlevis

Tablet P

Win




Open “Qbot Drive” Demo

e Go to the “\QBOT_CD\Demos” folder in
MATLAB

 Open “gbot_drive” Simulink model
gqbot drive J— - e * = o IS

. —
r

Eile Edit View Display Diagram Simulation Analysis Code Tools QUARC Help

@vrﬁ EE@' @G * inf »

gbot_drive
® qbot_drive -
Roomba ul
— Intislize ™2 Fjrmby )
- - . Roomba
0 ES v Drive
Roomba |nitialize: rad en |G
[zerial//localhost:17baud=57800 word=8, parity=none, stop=1) -
radis Roomba Drive
Velocity limit: 500 mmys to -500 mmv's
Radius limit: 2000 mm to -2000 mm
Set radiis = 1 for spinning left
Set radius = -1 for spinning right [
Set radius =32788 for going straight
NOTE: DO NOT MAKE ABRUFT CHANGES IN VELOCITY.
USE A MAXIMUMACC ELERATION STEP OF 50 mmys*2
b
Ready 100% FixedStepDiscrete
—




Configure Model

* |n gbot drive, go to QUARC | Options and select
the Interface panel

e Add the following to the MEX-file arguments field:
tepip://{1IP of Gumstix}:17001

@,‘ Configuration Parameters: gbot_drive/Configuration (Active)

[t

Select:

i Solver

E----Data Import/Export
+- Optimization
%--Diagnostics
-Hardware Implementat...
i~Model Referencing
+-Simulation Target
-~ Code Generation

- Report

- Comments

|| - Symbols

- Custom Code
Dehug

- Interface

- QUARC

- Optimization
--BasicAnalysis

- LoopsAnalysis

i - AliasAnalysis

- FunctionAnalysis
--InlineAnalysis

- Miscellaneous
- Custom

Software environment

Code replacement library: [CSQ!CQU (ANST)

Shared code placement: [huto

Support nen-finite numbers

Code interface

Classic call interface

Data exchange

[C] mAT-file logging

Interface: [E)d:ernal mode

Host/Target interface

Transport laver:

ICILIEFC '] Mﬁ— Saame. HUEII'C_CUI'TIH"I

MEX-file arguments: "-w -d /tmp -uri %u’' "tcpip://182.168.1.205:17001"

Memory management

[T] static memory allocation

m



Presenter
Presentation Notes
This configures the Simulink model to download the QUARC controller to the Gumstix embedded computer. Typically, QUARC controller are ran on the HOST PC. But in this case, we need to set it up to run on a remote target.


Build Controller

e Go to QUARC | Build

File Edit View Display Diagram Simulation Analysis Code Tools

QUARC |JHelp

Pzl - 3
gbot_drive

] ghot_drive

wo @ -E

Roomba

nitiglize "0

U ae

I
velociy
1

redius

Roomba |nitislize
{zerial:/Vlocalhost: 17baud=57800 w ord=8, parity=non=s, stop=1)

‘elocity limit: 500 mmy's o -500 mmy's
Radiss limit: 2000 mm to -2000 mm
Set radius = 1 for spinning l=ft

Set radius = -1 for spinning right

Set radius = 32788 for going straight

NCTE: DO NOT MAKE ABRUPT CHANGES IN VEL
USE A MAKXIMUMACCELERATICON STEP OF 50

»

Generate the C source code and build the executable

100%

art

Stop

Build

Clean...

Clean all...
Download
Console...
Consecle for all...
Manage target...
Upload MAT File...
Set Log File...

Terminate unconnected ports

Options...
Set default options
Upgrade blocks

Preferences...

How to 4
Web resources ’
Tip of the day

Data acquisition cards

Demos

About...

pedStepDiscrete

=

qoot_sensors_gquarc_linux_verdex

(O]
Type «
File Folder
File Folder
File Folder



MATLAB Prompt

 The following message should be shown in the
MATLAB Command Window:

### Created executable gbot drive.rt-linux_verdex
### Downloading gbot_drive to target "tcpip://182.168.1.205:17000"° ...

### Model qgbot_drive has been downloaded to target
"tcpip://182.168.1.205:17000" (93132 bytes)

4\ MATLAB R2012b

(2] search Documentation

BELliae

E [z, New Variable |.sf Analyze Code

[+ Open Variable L7 Run and Time

E E[:Zl - (5] Find Files & &g = {8} Preferences @ (i Community

New MNew Open i-|Compare Import  Save - Simulink  Layout 5] Set Path Help  =? Request Support
Seipt v v Data Workspace (- ClearWorkspace = |’ Clear Commands ~  Library = -

FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
< EA » L » MATLAB » QBOT.CD » Demos » - R
Current Folder ® Workspace ®
Name Type = ### CGenerating TLC interface API. Name = Value
Multi-vehicle Demo File Folder . FH ans 0
qbot_drive_guarc_linux_verdex File Folder ### Creating data type transition file gbot drive dc.h
gbot_sensors_quarc_linux_verdex  File Folder ### Creating project marker file: rtw_proj.tmw
QUARC21 File Folder
slpi File Falder $44 P ing Template Makefile: C:\P Files\ \QUARC\
*a| keyboard_control.mdl Simulink Model rocessing Template Makefile: Ci\Program FilesiCuansexiO o
8 keyboare ’ ### Creating gbot_drive.mk from C:\Program Files\Quanser\QUARC\qua:
il gbotcamera.rmdl Rl Mode! $## Building gbot_drive: .\gbor drive.bat
%2, gbot_drive.mdl Simulink Model — —
| gbot_sensors.mdl Simulink Model . .
abot_drive.mdlr2011a R2011A File I:\MATLAB\QBOT_CD\Demos\gbot_drive_guarc_linux verdex>set MATLAE=K:
_| gbot_sensors.mdl.r2011a R2011A File | s
00 gbot_drive.rt-linux_verdex QUARC Linus .. T:\MATLAB\QBOT_CD\Demos\gbot_drive guarc_linux werdex>"C:/PROGRE~1/
)l gbot_sensors.rt-linux_verdex QUARC Linux ... llvm-gcc.exe —c ——sysroot=/usr/local/cross/arm-libe/arm/arm-none-13 Command History ®
llvm-gcc.exe -c¢ ——sysroot=/usr/local/cross/arm-libc/arm/arm-none-1i ge_show_demos A
llvm-gcc.exe -c¢ -——sysroot=/usr/local/cross/arm-libc/arm/arm-none-1i ||E-3-- 10
1lvm-gcc.exe -c --sysroot=/usr/local/cross/arm-libc/arm/arm-nons-11 - stII_specs
1lvm-gcc.exe -c --sysroot=/usr/local/cross/arm-libc/arm/arm-nons-11 g Max
llvm-gec.exe —c¢ ——sysroot=/usr/local/cross/arm-libc/arm/arm-none-1i Lo gtII_specs
llvm-gec.exe -c¢ ——sysroot=/usr/local/cross/arm-libc/arm/arm-none-1i_ s—— 107107201
12 _ . 1
### Created executable gbot_drive.rt-linux verdex
### Downloading gbot_drive to target 'topip://182.168.1.205:17000"
### Model gbot_drive has been downloaded to target 'tcpip://182.16%
fo ¥ -
qbot_drive.mdI (Simulink | A~ | v




Did it download?

e If the “target downloaded to...” message was
NOT seen in the MATLAB prompt then go here.

o\ MATLAB R20120

.l\? L2 New Varisbie q i
L Dpen \ariable = l

L] Save L Sk Layost | ¢ St Pat

Dats  Wierisgace |/ Clear Woriapace + T Libracy -

ARUAELE AL T ERTORORLEDT

Current Folder

D:AZHATLABA\GECT CDADemaa‘.gbot
up To dace DECAQsE N0 ATFUSED

Frocsaaing Templace Hakefile: C:\Progoam Fil
goat_drive.mk which is generaved fres C:\Frog
F File Flide Buildimg goor _drive: .\gbor_drive.bat
‘s keybosnd controlmal Samulbink Model
- "
':_'f-':"m“_"‘ imdl &T“I'"F ‘:'d" X :".!‘ATLE".GECIT_CE"-D-E—::-: 'thf.ﬂ;_d: une_q'.a.rn:_l 1:&-.-::_-21-.-:-:[;:17:&-: MATLAE=H:\H

ea\Cuanses\QUTARC qua
=am Files'\ Cuanses\ o

'a ghot_sensorsmdl Simubink bicde
ghot_drmemalriilla FETHLA File
ghot_sensoremdlriilila RINTLA File = —

N gbiot_drivest-line_verde: QUARE Lirwm . 5

() gbot_sensorehnas_verde QUARE Liewx . ; i + 1M ommand Histary

g 4 ©o H 53. 188 qc_show_demas
1 14

I:YMATLAB\QBOT CDADemoshgbot_drive guare linus wvesdex>=C:/FROGRA-1/C
1lvme-goo, eXe ==gyarooce/gar/ / 1imuy=-

G52 1T000"

stII_specs
T HRE




Run Qbot Drive

e |f the controller downloaded successfully then
go to QUARC | Start

e Qbot will begin to rotate slowly




 Your Qbot is now working. What’s next?

* Feel free to try gbot _sensors demo

* Try any of the controllers in the Curriculum
folder.



Common Download Issues Q

QUANSER

 Arevyou still connected to the GSAH network?

e Go back to the “ping test” to confirm that you
can “talk to” the Gumstix/Qbot

e Make sure you set the correct IP and port in
gbot_drive (e.g.
‘tcpip://182.168.1.140:17001’)

e Gumstix may be TOO full



Gumstix Full

e |fit cannot download due to “Not enough
system resources...” — Gumstix may be full

-
4\ MATLAB R2012b ==
HOME PLOTS APPS 2L L & (B (3] search Docurnentation o] =
EI“lj r Mew Variable Analyze Code oE ~
E - [l Find Files Qz E e B? ()| E {0} Preferences @ £, community
= {7 open variable = k7 Run and Time o
Mew  New Open [|-| Compare Import Save Simulink  Layout ﬁsmr’am Help j} Reguest Support
Seri - - Data - L’gcmcm ~  Library - -
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
<asp HE | L » L MATLAB » QBOT.CD » Demos b - P
Current Folder @ Workspace U]
Mame Type Generating code into build folder: I:\MATLAB\QBOT CD\Demos‘gbot_d | Name Value
Multi-vehicle Demo File Felder Generated code for 'gbot_drive' is up to date because no structuy Baans 11
qbot_drive_quarc_linux_verdex File Folder R
qbot_sensors_quarc_linux_verdex File Folder $%#% Processing Template Makefile: C:\Program Files\Quanser\QUARC‘\guax
QUARC 21 File Folder ### gbot_drive.mk which is generated from C:\Program Files\Quanser\QU
slpr) File Folder ### Building gbot_drive: .\gbot_drive.bat
%4 keyboard_control.mdl Simulink Medel
| ghot_camera.mdl Simulink Model I:“MATLABA\QBOT CD\Demos\gbot drive quarc linux verdex>»set MATLAB=K:\H
‘4 gbot_drive.mdl Simulink Model - - - - -
i q:”z-ze_”m“';rjzlml ;'2'"8;1'::‘:_?‘1”“' I:\MATLAB\QSOT CD\Demos\gbot drive guarc linux verdex>"C:/PROGRA~L/QY
L qootdrve.mdl.r 2 !e llvm-goc. exe ——sysroot=/usr/local/cross/arm-libc/arm/arm-none-linux—d
|| gbot_sensors.mdl.r2011a R2011A File . _ < wm »
- . . . $%#% Created executable gbot drive.rt-linux verdex
)l gbot_drive.rt-linux_verdex QUARC Linux ... _ _ - . . - N s
) qbot_sensors.ri-linwx verdex QUARC Linux ... ### Downloading gbot_drive to target 'tcpip://182.168.1.205:17000" ..|gmmand History ®
??% Model gbot drive failed to download to target 'tcpip: 1 I qc_Eth_demos ~
B> | - .
stll_specs
G_MEX
~stlI_specs
gbot_drive.mdl (Simulink Mode Ll 4 1 2




Clear Out Gumstix

1. Goto QUARC | Manage | o

tepipiM82.168.1.205:17000

ta rg e ta o0 8. linux_verdex Description: QUARC Linux VWerdex Target

ion: 235490 Revision: 24768
ate: 2013003411 Compiled:  Jul 3 2013 00:27.39

2 . Set I P i n URI odels currently loaded on the target

3. View models
downloaded to target

configured to load at boot

4. Select and remove ALL
m O d e I S ?Mu-dels downloaded to the target

5. Try building

qgbot_receive_optitrack_test_mkFile.zip
qgbot_receive_optitrack_test.zip

. .
“gbot_drive”again =

Autn—refre.sh Refresh ” Console... ][ Save... [ Help ” Close ]




Still having issues?

e Still not downloading... go to the FAQ page at:
http://www.quanser.com/FAQ

e See Section 6 in Qbot User Manual

6. Troubleshooting Guide

For any issue. the first and easiest troubleshooting solution on any electronic device is to re-
boot the device. Turn off the Qbot, then turn it back on again. For troubleshooting any prob-
lem with the Qbot, it is always a good idea to open the QUARC console in case additional
information is printed to the console by going to the QUARC menu and clicking on “Con-
sole for all...”. The console must be opened after the Qbot has booted and established a wifi
connection. If the console is opened successfully it establishes a connection to the target and
the console window has the title “QUARC Console for * at tcpip://182.168.1 xxx:17000”,
where xxx corresponds to the IP address of the Qbot.

If you are still unable to resolve the issue after reading through this section. contact
tech@quanser.com for further assistance.

6.1. Qbot Drive or Direct Drive commands aren't
responding or are causing the robot to move incorrectly,
or the Qbot bump sensor inputs are not functioning.

1. Check that the Qbot wheels are retracted fully into the wheel bays. If any wheel is out of
its bay, then the Qbot will stop driving for safety reasons. Makes sure to operate the Qbot

o a hard flat ecnrfare


http://www.quanser.com/FAQ

Contact Technical Support Q

e If you are still having issues, contact technical
support at:
http://www.quanser.com/ContactUs



http://www.quanser.com/ContactUs
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