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Qball Hardware

e Quad-rotor

e Sensors
— Sonar
— Accelerometer
— Gyroscope
— Magnetometer

e Quanser HIQ

— Gumestix computer +
IMU
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Picking up the Qball

Do NOT pick up the Qball by the cage
o Lift the Qball using both ends of the frame

Q QUANSER



Operation Overview

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

Wifi
Send code to target (Gumstix)

Send/Receive scope data,
update runtime parameters

Quarc’

al:l:e_l.erate design
X .
®l  Host

Target

At

Runs model (controller)

HiQ and Gumstix

Q QUANSER
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Installation Overview

1. Install/test QUARC on HOST PC

2. Connect charged batteries

3. Set up wireless connection between PC
and Qball

4. Test the Qball sonar sensor
5. Fly the Qball using the joystick

Q QUANSER



QUARC Software Requirements

 You NEED to install the following software
BEFORE installing QUARC

— MATLAB

— Simulink Q &
— Simulink Coder IlltadRC
_ MATLAB Coder dCCelerate emgn

— Control System Toolbox
— OptiTrack Users: also need Stateflow Toolbox

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

Q QUANSER
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Installing QUARC

e 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 features Q)

GQUANSER

Quick Installation Guide: Q :
QUARC 2.3, Quanser Real-Time Rapid Control Prototyping Software for Windows™! .,,.H.'?E,‘;'E

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 Wind
R20ma, R20nb, R2012a, or R2012b is insla
the corresponding MATLAR version:

Ing 32-bit or 64-bit MATLAB®

ed add-ons ac compdanying

+ 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.

SN Install Microsoft Compller Requirements

QUARC requires a MATLAB-supported C++ compiler.
Depending on the MATLAE version used, ensure only one of the following two Microsoft compilers Is installed:
Microsoft Visual Studio Professional Edition 2010 ()R Microsoft Windows SDK 7.1if MATLAE Rz012a

[wersion10.0) if MATLAB R2011a, R2011b, R2012a, or or R2012b Is used.
R2012b is used.

Q QUANSER B

ndows 50K 7.1 can be installed
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Testing QUARC

« After installing QUARC on the HOST PC,
make sure you can run the

guarc_sine_scope _demo

'bi quarc_sine_scope_demo

File Edit View Display Diagram Simulation Analysis Code Tools QUARC  Help

-

| quarc_sine_scope_demo |

* |inf External - -

B Scope (=[] [
e Qe d KR FEaR -

] @quarc_sine_scupe_demu
-
Double-clice here
for instructions
>

QUARC Sine and Scope Demo

A o]
U P
Sine Wawve Scope

Gopyright (c) 2013 Quanser Inc.

Time offzet. S57.49

B || ==& ] ]

QQUANSER
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Qball Software

e Qball is already shipped with QUARC
Installed on the Gumstix embedded
computer

 If you need to update QUARC on the
Qball:
— See

http://www.qguanser.com/tutorials quarc_gums
tiX

(Q QUANSER © 2014 Quanser |


http://www.quanser.com/tutorials_quarc_gumstix
http://www.quanser.com/tutorials_quarc_gumstix

Step 2) Install Batteries

« Before starting, make sure have two fully
charged Li-Po batteries

e See Section 7 In Qball-X4 User Manual
for full instructions

Q QUANSER



Charging Instructions

1. Connect charger to battery. There &. Y
connections for each battery:

1. Connect battery to “3-cell” connector
2. Connect red/black cables

2. Configure charger for 3-cell LiPo battery —
11.1 (3S) at 2.5A

3. Start charger:
1. Hold down Start/Enter button until beep is heard
2. Press Start/Enter again to confirm.

4. Charger will beep and display message
when fully charged

(Q QUANSER © 2014 Quanser |



Insert Batteries

1. Slide both LiPo batteries into compartment
2. Secure the batteries with the Velcro strap
3. Connect the red/black leads to Qball

Connect batteries
to Qball

Slide batteries
into sompartment

Q QUANSER



Step 3) Wireless Connection

e Establish wireless connection between the
host PC and the Gumstix embedded

computer on the Qball/HIQ p—=N

)
x

yumsiiu’”
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Wireless USB Adapter

 Wireless USB adapter is supplied

 Install supplied wireless USB adapter in
host PC

Q QUANSER



Disable Windows Firewall

* Go to Control Panel | Firewall

* Disable the Firewall (may interfere with Qball
communication)

@Uv|ﬁ v Control Panel » All Control Panel Items » Windows Firewall

Control Panel H . , ,
S Help protect your computer with Windows Firewall

Allow a program or feature

! L Windows Firewall can help prevent hackers or malicious software from gaining access to your computer
thraugh Windows Firewall

through the Internet or a network.

[ Change notification settings How does a firewall help protect my computer?

) Turn Windows Firewall on or What are network locations?
off
'E‘!' Restore defaults Update your Firewall settings
By Advanced settings Windows Firewall is not using the recommended

- | '$'Use recommended settings
settings to protect your computer.

Troubleshoot my network
What are the recommended settings?

. @' Domain networks Connected (A

MNetworks at a workplace that are attached to a domain

Windows Firewall state: Off
Incoming connections: Block all connections to programs that are not on the
list of allowed programs

Active domain networks: L;u Quanser.com

MNotification state: Motify me when Windows Firewall blocks a new
program

. %3 Home or work (private) networks Not Connected (¥

. %J Public networks Not Connected (¥

Action Center

Q QUANSER
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TCP/IP Settings

® G O to th e Wi re I eSS i . Wireless Network Connection 3 Properties @1

m

network settings evoirs [

o SeIeCt TC P/I PV4 and go CDLEFHE?D:.STI:_ISB‘NireIess LAM Card #3
to “"Properties”

This connection uses the following items:

& Cliert for Microsoft Networks
gauast! Firewsall MDIS Fitter Driver
=1 105 Packet Scheduler

View your basic network information and set up connections g File and P"""'EET Sharing f'I'F MiCFDSDﬂ NETWDF":S

g | = See full ma
x 5 @ F

MITCH Multiple networks Internet . —
(This computer) . " |J - T | D R d
M LE}'EF QpQio ISC0VE esponder
View your active networks Connect or disconnect pology o P
l b Quanser.com Access type: Internet
-|\ .
i, Dormain network Connections: I Local Area Connection Description
Transmission Control Protocol /Intemet Protocol. The defaut
wide area network protocol that provides communication
) Access type: Internet acceee across diverse interconnected networks.
{_# Identifying... Connectionsg !l Network Connection 3 I
Change your networking settings QK ] [ Cancel

Q QUANSEH ©2014Quanser'



Set IP Address

Internet Protocel Version 4 (TCP/IPv4) Properties &léj

e Set host PC wireless =

You can get IP settings assigned automatically if your network supports
ad a te r tO a n I P this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.
between 182.168.1.10 ) Ghan P st
n ] |}

@ Use the following IP address:

and 182.168.1.19

Subnet mask:
e Subnet =
Obtain DMS server address automatically
2 5 5 2 5 5 2 5 5 O @) Use the following DNS server addresses:
n " " Preferred DNS server: .

« No Gateway needed

Default gateway:

[T validate settings upon exit | Advanced. ..

[ 0K I Cancel I

Q QUANSER
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Power up Qball

e Turn ON the power
switch on the Qball

e Should start to hear
beeping noise

* Propellers will rotate
Incrementally

\

Turn ON power switch

Q QUANSER
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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

o “GSAH" network should appear under your
wireless networks

e Connect to the GSAH network

Q QUANSER

Wireless Metwork Connection 3

IPHONE mL

QCLLAN M
GSAH

(&) Information sent over this network might
be visible to others.

Connec t

IPHOME_ACCESS

Open Metwork and Sharing Center

© 2014 Q
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Check network status

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

e Wireless icon will have an “!I” mark

== Unidentified network

‘h Public network

156 PM | |
16/10/2013

Q QUANSER
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Qball IP

 Each Qball/Gumstix has a unique IP
address

e |P address is labelled on the tall
— between 182.168.1.20 and 182.168.1.254

(Q QUANSER © 2014 Quanser |



Ping Test

1. Load “Command Prompt” (under Start | Accessories)
2. Enter “ping 182.168.1.xxx” command

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

| Windows Media Player
= Windows Update
< XPS Viewer
Accessories

= Connect to a Network Projector
B Connect to a Projector

1 Getting Started
ﬁ Math Input Panel

2l Paint

& Remote Desktop Connection

5/ Run

%1. Snipping Tool

i Sound Recorder
Sticky Motes

FE) Sync Center

= Windows Explorer

= WordPad
Ease of Access
System Tools
Tablet PC

Windows PowerShell

Control Panel
Devices and Printers
Default Programs

Help and Support

@8 Administrator: CAWindows\system32\cmd. PSSR

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:
182 .168.1.2085: hytes=32 time=4mz= TTL=64
182 .168.1.2085: hytez=32 time=2mz TTL=64
182 .168.1.2085: hytes=32 time=3mz TTL=64
Reply from 182.168.1.285: hytes=32 time=2msz TTL=64

Ping statistics for 182.168.1.2085:

Packets: Sent = 4. Received = 4, Lost = B (@ loss>.
Approximate rowund trip timesz in milli—seconds:

Minimum = Zmsz. Maximum = 4ms,. Average = 2Zms

C:sllserssmlevis
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Step 4) Testing the Sonar

1. Open HOST controller
Sends commands to Qball / monitor signals

2. Open and configure Qball controller
Download and runs on Gumstix

3. Run both controllers to fly Qball
Target_

Y
A Runs model (controller)
: ' A

Wifi
Send code to target (Gumstix)

Send/Receive scope data,
update runtime parameters

Quarc’
accelerate design

e =T r—
.\:‘:.-_ _"-\\-_.;xi::,a-'{ 1'lli-}t a
Bary i
u HiQ and Gumstix
%‘R Host
L

| Generate code

(Q QUANSER © 2014 Quanser |



Initial Sonar Test

« Before flying the Qball, we will first make
sure the sonar sensor Is reading

properly
* Using the sonar to detect the Qball height

makes it easier to fly — espeually the 15t

time ‘

(Q QUANSER © 2014 Quanser |



Joystick

e Connect joystick your PC via USB

 Make sure throttle is initially in the “down”
position!

in ‘down’
position

Q QUANSER ©2014Quanserl



Open HOST Controller

1. Go to the \QBALL-X4\Controllers\Qball-X4"
folder in MATLAB

2. Open the “Host_Joystick TYPE_A” Simulink
model

Or “Host_Joystick TYPE_B” -- check label on

] =
yo u r J OyStI C k r"i Host_Joystick TYPE A T -
Fil Edit iew isplay Diagram  Simulation Analysis Code Tools QUARC Help
%o 198 O » -
__________________
@ |(FalH stick_TV
@
This n the h d sen
3
joysti e Qball-
=+ Run ti t befor 4 col
This left runi model ed
T
tick (Yaw, Thrattle, Roll, Pitch
Throttie Cmd
»»
Q QUANSER —mM8Mm™ =
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Open QBALL Controller

 Open “gball_x4 control_v4” Simulink

I I l O d e I “& qball_x4_control_v4

File

qball_x4_contral_v4

View Display Diagram Simulation Analysis Code Tools QUARC Help

8 i @& -8 & T inf Exmnal v

‘i

E

T

© |[Pu|qball_x4_control_v4 »

B I E e

»

Qball-X4 Joystick controller

Control the Qball-X4 using a joystick.

Switch between joystick and closed-loop control using the switches inside
the Mode Control subsystem.

In closed-loop flight, control the position of the Qball-X4 by setting height
and heading in the Position Commands subsystem.

View IMU data and mator output signals in the HiQ subsystem.
Data is logged to a host MAT-file in HIQ\SAVE DATA (black box)

Pasiticn Commands Mode control Calculste Rall Pich Heading

HiQ Joystick from host Fitch Controller Roll Convoller Yaw Controller

Controlsignal mbing

Ready

100%

odel

Q QUANSER
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Configure Model

* In gball x4 control v4, go to QUARC |
Options and select the Interface panel

« Add the following to the MEX-file arguments

fleld: tcpip:7/¢1P of cumstix}:17001
| {2, Configuration Parameters: qbot_drive/Configuration (Adive?_ﬁ

Q QUANSER

Select:

- Solver

-~ Data Import/Export
+-Optimization

- Diagnostics
“Hardware Implementat...
-~ Model Referencing
+-Simulation Target
=-Code Generation

-~ Report

-- Comments

- Symbols

- Custom Code

- Debug

- Interface

- QUARC

- Optimization

- BasicAnalysis

- LoopsAnalysis
- AliasAnalysis

- FunctionAnalysis
- InlineAnalysis
- Miscellaneous
- Custom

Software environment

Code replacement library: ICBQ{CQD [ANSI)

Shared code placement: IAuto

Support non-finite numbers

Code interface

Classic call interface

Data exchange

[T maT-file logging

Interface: IExternaI mode

Host/Target interface

Trans| : |_warc + | MEX-file fame:_guarc_comm
MEX-file arguments: '-w -d ftmp -uri %u' 'tcpip://182.168.1.205:17001"

Memory management

[7] static memaory allocation

m

© 2014 Quanserl


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.


Setup HOST IP

1. In gball_x4 control, go to the
“Joystick from host” L — P

Stream Client

S u b SySte l I l Connects to a remote host and sends and/or receives data from that host.

2. Set the IP address of your ton [ Sonatoa s |
HOST PC in the Stream -

Client block (e.g. 182.168.1.6) === g
" g " " " " [V Apply URI'o all configurations (including normal simulation}
Joystick from host Send buffer size in bytes:
® qball_xd_control_\.rﬂl 4 .lo}rstickfrom host ¥ 1480
Receive buffer size in bytes:
@ of HOST PC
1450
E3 - )
Byte ordering: | itle endian (Intel - LSB first)
= -
Optimize for: | Minimum latency i
:
Set the IP address of the hast FC (from the Implementation: | Use non-blocking VO =
wireless USE sdapter) here, 1
Send options: | Do not send data x|
Receive options: | Qeceive most recent data v
Default output value:
Stream zeros(11,1)

Client aror Sample time (seconds):

qc_get step_szize

|:| Active during normal imulation

Stream Client
ip: 182188 .1.8:18005

oK H Cancel ][ Help

Q QUANSER
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Turn OFF Motors (for now)

1. In order to test the sonar, we need to
temporarily deactivate the motors

2. Go to HIQ subsystem
3. Set the Gain blockto “[1 1 1 1]*0”

Mofor outputs: badk, front, left, right

feay
HIL
tttttttt o Read ob—
[roer_ouovs Z>—1] W +
femory Saturation
HIL Read Write1
(Cball)
<]
N[
ol PWM
WWWWW og v
to shut off motors
watchdog

(Q QUANSER © 2014 Quanser |



Build HOST Controller

* In the Host_Joystick
QUARC | Build

Q QUANSER

L Host_Joystick TYPE_B

YPE B, goto

File Edit View Display Diagram Simulation Analysis Code Tools | QUARC | Help

Pl -
Host_Joystick_TYPE_B

ws @ -E P

® |[Pa|Host_Joystick_TYPE_B b

2

This model runs on the

ound station and se
-X4 model.

t before starting the Qball-X4 cc
| can be left running - the Qball-X4 mode

ta to

 EEE—
Joys tick (Y]
Throttle Cmd f——
Roll Cmd |——»
Constant
Pitch Cmd |——»
» Joystice Command
Ready o

Start
Stop

7Build
Clean...

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

Terminate unconnected ports

Options...
Set default options
Upgrade blocks

Preferences...

How to

Web resources

Tip of the day

Data acquisition cards
Demos

About...

3

A4

| »

m

odel

© 2014 Quanserl



Build Qball Controller

* In gball x4 control v4, go to QUARC

Build

Q QUANSER

PESRWSSIRIN

File Edit View Display Diagram Simulation Analysis Code Tools | QUARC | Help

-= 8

| gball_x4_contral_v4 |

u @ -E °

Start
Stop

® |(a|qball_x_control_v4 »

Nhall

ystick

using a joystick.

Switch between joystick and closed-loop control us
the Mode Control subsystem.

In closed-loop flight, control the position of the Qba
and heading in the Position Commands subsystem

View IMU data and motor output signals in the HiQ
Data is logged to a host MAT-file in HIQ\SAVE DAT.

Paosition Commands

Mode control

7 Build

Clean...

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

Terminate unconnected ports

Options...
Set default options
Upgrade blocks

Preferences...

How to

Web resources

Tip of the day

Data acquisition cards

Demos

About...

© 2014 Quanserl



MATLAB Prompt

* The following message should be shown in

the MATLAB Command Window:

### Created executable gbot drive.rt-linux_verdex

### Downloading gball_x4 control_v4 to target "tcpip://182.168.1.205:17000" ...

### Model qgball_x4 control_v4 _drive has been downloaded to target
"tcpip://182.168.1.205:17000"

Q QUANSER

B AR Raide

- L | iy hew Varinbie Ansiyze Code T =] g
() e g [ weE L dnere L I g pretsrences d
L Open Varscle v (- Run and Time .
Ogen  _[Compa et Swe Simulek  Layout [ -; GetPatn Communty  Hep
2 Daia wortapace | CiearWoriapace v | ClearCommands v ey = ®
WALAE ook e FaepmotasT BracuscTs
C » Users # wier #» Desktop ¢ QUALL-¥A ¢ Controllers » Qball-X4 » -5

F  Command ¥ 3 | Werkspace E

ow

Value Man
<yl doubles 15 -
100,0,0,01600:00,-15] <15
0100 [ r
[-1.0005,0.0059,- 2848 1000
[LERES ] o

015]

10:300]

= dud doubler
0020

<dwd double>
a1
1200180011
108001

0]

Tl dowbles
<1xl tf>

) Hew to MATLABY Watch this Yides, see Enmples, or reed Getting Stanisd.

nesder
saurce

L Host_leyitsck, TYPE_A ke
Yal Host_loystick TYPE_A_Opt
J Host_Joystick TYPE_A_Opt
4] Hest_Jeystick TYPE_A_Dptitssck 8 _sbun
£ plot_Jog_duta.m
| qbell fight dats
bl flagh_clats,
ball_flight_dats_22-Apr-2014_15-13-09.mat
gbal_xd_contral vd.mdl

el el stenave

) abai_d_contral_vl.-finus_verdex
ball_xd_contrel vd_sfummensid

cccogess
2

oo

~goc.axe =c
m-goc.ae -C
-gos.ake -5

ceal/crons/aTR-11bs/ aTa/ ATn—
al/crona/arm-1ibs/ TR/ AER-DORE—
al/cross/arm-11bs/ asn/ axn-

*- 4 4 1:08 PN =%

_gball_x4

Teial Durps Remasining: 32

© 2014 Quanserl



Did 1t download?

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

G EE L v G Uses b e b Desidop » QBALL-XE + Controliers + Qball-K4 » A
Curent Foldes % i Winndirw @ Werkipace E
Hame New to MATLAB? Watch this Video, see Eamples, of read Getting Steded, % | Hame = Vabie Min
e _winéd W#ricing seurce file rr_nonfiniz P = il Aol 15 -
neader file rEGe [01,0:0,0,1600:0,0,15] 15
. 12109} o B
#88 Writing source file rtGetinf.c 100.0..
18 Writing header file rtGecHaM.h [
#4§ ¥Nriving source file @ o
: [
O a . #48 Writing heades <3ud doubles o
##¥ Writing = sy 00250
#I0 TLC code generation complete. <del doublex °
### Generaving TLC incerface API, ¥
[
A _Dptitrack_wdmdl : [
A _CIptitraci_wd st-wintd 1001 o
,_Optitrack_vi_stun meratid . <3l doubles 0
ng dats type Liasn an file gball x4 coatzol v4_at.h <1l s -
‘ '
cessing Tenplate Makef: s\Frogram Files\Ouanser\QUARC\quazc\R2009a\gquazc linux_verdex.tmf - -
#00 gball_x4_centrol_vd.mk which is generated from C:\Program Files\Quanser\QUARC\gquarc\RIO0Sa‘\quare lir Sonmand Hissory -
### Building grall_wi_cemezol_wi: .\gkall w4_scmrzel _vi.bat 2 3
Usera\usez)Deaktop\05 ¥4\Concrollersigoall-X4\qball_x4_co: _wi_guarc_linux_verdexsses MATL ;_
Ci\Usess\uses\Desktop\OBALL-X4\Controllera\Chall-X4\qball x4 control_vi_quarc_linux_verdex>"C:/PROGRA-1/Quanse: 23
1lve-ges.exe -o L =/ 1sen mm-11be/ara/aTm o-11 be - FBUG  -DEXT_MODE -DI 0
paip_bed_vtm (MATL 11vm~-gos. exe ~sysrootm/usr/lecal/eross/arm-1ibe/arn/arn-none-11 -
rm=libe/as e=14 -1}
ibc/armn/erm-none-linux-gnueabi/libc =D =
1libc/azm/arm-none-1inux-gnueabi/libc -oi
Jarmfarm-rone-1inux-grueabi/libe ol - B
### Creaved executable gball
qoall x4 ca
22

Q QUANSER ©2014Quanser'



Run HOST Controller

* In Host_Joystick Type_ B, go to QUARC |
Start

 Always start this controller BEFORE the

-
P2, Host_Joystick TYPE_B =N S
Q bal I ‘ O ntro | Ier File Edit View Display Diagram Simulation Analysis Code Tools | QUARC | Help

i

r— Start
m ~ ™ 3
Host_Joystick_TYPE_B

|"&| Host_Joystick_TYPE_B »

»

Stop

Build

Clean...

Clean all...

el runs on the host ground station and se Ronukad

ck data to the Qball-X4 model. Console...

his model first before starting the Qball-X4 ec Consale for all...
This model can be left running - the @ball-X4 mode d.
Manage target...
Upload MAT File...

Set Log File...

Terminate unconnected ports
Yaw Cmd g

Joystick |

m

Options...

Set default options
Throttle Crnd g

Upgrade blocks

Preferences..

Roll Cmd g
zeros(1.7) How to »
bxa

Constant Web resources 3

Pitch Cmd £ Tip of the day

Data acquisition cards

Demos v
100%: About... odel

Q QUANSER
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Run Qball Controller

e In gball x4 control, go to QUARC | Start

« Always start this controller AFTER the HOST
PC controller

=-o8 o= P = =
- gball_x4_control_v4
Build —
* Beeping should stop | === -
Clean all...
X4 Joystick =
y Console...
Control the Qball-X4 using a joystick. Censole for all...
Manage target...

Switch between joystick and closed-loop control us

Upload MAT File...
the Mode Control subsystem.

-- If you don’t start this
after the HOST, you will
get communication
error prompts

Set Log File...

In closed-loap flight, control the pasition of the Qba TR R Ve SE P2

and heading in the Position Commands subsystem Opti

.......

: : : Set default opti
View IMU data and motor output signals in the HIQ R

Data is logged to a host MAT-file in HIQ\SAVE DAT, ~ Updradeblocks

Preferences...

How to 3
Web resources

Tip of the day

Data acquisition cards

Demos
Fasition Commands Mode contral About.. S

I

Q QUANSEH ©2014Quanser'




Testing Sonar

e Select the gball x4 control _v4 controller

e Go Into the HIQ subsystem and double-
click on the Sonar scope

Motor cutputs: badk, front left, right

Q QUANSER



Testing Sonar

e Sonar shows the height measurement
— Note: range about 0.2 mto 7.6 m

 Manually lift up the Qball by the edges (as
shown here)

* Is the Sonar scope showing the
measurement?

Q QUANSER
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onar Working?

. If the sonar Is reading
properly, then place the
Qball back down

2. Stop both controllers:
1. In gball x4 control v4

% Host_oyst
File Edit View Display Diagram Simulation Analysis Code Tools elp
= (=15 = Start
g 80 G- ® “
I

®

Host_Joystick_TYPE_B
ﬂ Build

[*a|Host_Joystick_TYPE_E P
o oy - Clean...

Clean all...

Download

joystick data to the Qball-X4 model.
Run this model first before starting the
This model can be left running - the

Console...

Console for all...

B UE®
=4
=
&
3
o
o
[
=
s
3
@
o
=
=
=3
]
=3
o
]
S
(=]
=]
o
=
=
(=%
w
&
=
o
3

Manage target...
Upload MAT File...
Set Log File...

Joystick (1 Options...

Set default options

Upgrade blocks

Preferences...

How to

Constant ‘Web resources

Tip of the day

Fitch Cmd

» Joystiox Con

Demos
Ready 100% About...

#3 gball_x4_control

File Edit View Display Diagram Simulation Analysis Code Tool
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®

controller, go to QUARC | |- .

Stop

2. Similarly, stop the
Host Joystick Type B

controller.

Control the Qball-X4 using a joys]
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Switch between joystick an
the Mode Control subsys

sed-loop control us

In_closed-loop flight gfntrol the position of the Qba

osition Commands subsystem

and motor output signals in the HiQ
to a host MATfile in HIQ\SAVE DAT,

Position Commands Mode cortral

Terminate unconnected ports

Data acquisition cards

Help

Start
top

Build —
Clean...

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

Terminate unconnected ports

Options..
Set default options
Upgrade blocks

Preferences...
How to 4
Web resources 3

Tip of the day
Data acquisition cards
Demos
About...

[
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Step 5) Flying the Qball

1. Turn ON automated height control (using
sonar)

2. Enable the motors
3. Fly the Qball

Q QUANSER




Turn ON Height Control

e Go to the Mode Control subsystem in the
gball x4 control v4

e Turn ON the height_mode switch

height_mode

Q QUANSER
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Enable the Motors

* In gball x4 control v4, set the Gain block
In the HIQ subsystem backto [1 11 1]*1

Motor cutputs: badk, front, left, right

motors again

(Q QUANSER © 2014 Quanser |



Run the Controllers

* Run the controllers following the same
procedure:
— Run Host_Joystick_Type B (i.e. go to
QUARC | Start)

— Run gball x4 control v4

* Note: always run the gball controller AFTER the
host controller

(Q QUANSER © 2014 Quanser |



Controlling the Qball

* You have control of the pitch and yaw
* Height control is automated

* Make slow movements — Qball is very
sensitive to the commands

' Pitch forward

Yaw
clockwise

& \\

Yaw ccw  [ORE :

Roll right

. Pitch backward

W, .com.tw .
Ww.gw:us.eom X

3N P
% GWFSM003

MADE IN CHINA
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Slowly Increase Throttle

=

Slowly increase the throttle of the joystick
2. Propellers should eventually start spinning and Qball
will start lifting

3. Most of control done with RIGHT pitch/roll joystick
control

_ , 1| B | e gt w/piteh/roll joystick
bring up the ™ % _ . | /=N control
throttle | ' D

uuuuuuu
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Keep Tail Towards You

e Try to keep the Qball tail (marked In
orange tape) towards you

* Use the yaw controller on the joystick

pointing towards you

(Q QUANSER © 2014 Quanser |



Stopping the Qball

1. Bring joystick throttle DOWN to land Qball
2. Stop the gball x4 control_v4 controller
3. Stop the Host_Joystick_Type B controller

DOWN to land
the Qball

&5 GWEsMo03
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Common Download Issues

* Are you still connected to the GSAH
network?

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

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

 Gumstix may be TOO full

Q QUANSER



Gumstix Full

 If it cannot download due to “Not enough

system resources...

[ maTLAR R20126 -

153 (@) sesrch Documentation

— Gumstix may be full

L ] 2| New Variable » Analyze Code fer]
'f;_:j L [5iFndFies & h.?l & % anelr imil 55 {0} Preferences.
[ Open Variable ~ {7 Run and Time
New New Open | |Compare Impot  Save = Simuink  Layout [ Set Path
Script v - Data Werkspace '/ ClearWorkspace ~ (7 Clear Commands >  Library -
FILE | VARIABLE I coDE SIMULINK RESOURGH
s EA b C: b Users b user b Desktop b QBALL-X4 » Controllers » Qball-X4 » | P
Current Folder @ || Command Window @ | Workspace ®
Name (@) New to MATLAB? Watch this Video, see Examples, or read Getting Started. % | Name ~ Value Min
Host_loystick_TYPE_ _quarc_win64 #¥#f Wricing source file rt_nonfinite.c Pl == =t daubles 15 b
Host_Joystick_TYPE_ ### Writing neader file reGetInf.h (H Am [01,0:0,0,1600,0,0,-15] -1 7
Host_Joystick_TYPE_A_quarc_windows . H Amy [0,1,0,0] 0 a
qball_x4_control_v4_quarc_linux_verdex ### Writing source file rtGetInf.c HH Aobs [-1.0005,0.0099,-2.348... -100.0..|
slprj #%#} Wricing header file rtGecNaN.h £Bi [0:0:15:0] (] 1
3 ### Writing source file rtGetNaN.c H Bm [0:0:15] 0
#) controller_design.m HH Bmy [0;500] [
S ' = ;
;}f"‘”ﬁ“‘g”m ### Writing header file rtmodel.h L Bobs S danbles 0
e :°:j°y5:“:f;::‘é”":‘ b ### Wricing source file gball_x4_control_vé_data.c L] CLimit D250 1250
L feei mnt i, ### TLC code generation complete. Hci <t dongble> 9
(£l Host_Joystick_TYPE_A.t-winG4 3 : H cm [10:01] 0
##% Generating TLC interface APT. o Cmy i
PE_A.rt-windows HH Cobs [1.0,0:0,1,0:00,1] 0
PE_A_Optitrack_vé.mdl HH Di [0;0,0:0] 0
PE_A_Optitrack_vi.rt-winfd tH pmy [0:01 0
PE_A Optitrack_vé_sfun.mexwé4 TSR s e {1 Dobs <3x4 double> 0
Creating data type transition file gball_x4_control_v4 dt.h 8l Ga A -
- Apr-2014_13-59-09.mat . < [— | '
4or-2014_13-59-23.mat Processing Template Makefile: C:\Program Files\Quanser\QUARC\quarc\R200%9a\quarc_linux_verdex.tmf =

to Qball.

gball x4 control vé4.mk which is generated from C:\Program Files\Cuanser\QUARC\quarc\R2009z\guarc_linux vexrc
\gball_x4_control vd.bat

Building gball x4 _control v4:

<) qball_xd_ K
4] qball_xd_control_vé_sfun.me
[ Remeteaml

setup_gball_xd.m

C:\Users\user\Desktop\OBALL-X4\Controllers\Qball-X4\qball_x4_control_v4_guarc_linux_verdex>set MATLAB=C:\PROGRI

C:\Users\user\Desktop\OBALL-X2\Controllers\Qball-X4\qgball x4 control v4_guarc_linux_werdex>"C:/PROGRA~1/Quanse:

1lvm-gcc.exe -¢ --sysroot=/usr/local/cross/arm-libc/arm/arm-none-linux-gnueabi/libc -O -DNDEBUG -DEXT MODE -DI
BT v 1lvm-gcc.exe -¢ --sysroot=/usr/local/cross/arm-libc/arm/arm-none-linux-gnueabi/libc -0 -DNDEBUG -DEXT MODE -DI
1lvm-gcc.exe -¢ —-gsysroot=/usr/local/cross/arm-libc/arm/arm-none-linux-gnueabi/libc -O -DNDEBUG -DEXT MODE -DI
1lvm-gcc.exe -c --sysroot=/usr/local/cross/arm-libc/arm/arm-none-linux-gnueabi/libc -0 -DNDEBUG -DEXT MODE -DI
1lvm-gcc.exe -¢ --sysroot=/usr/local/cross/arm-1libc/arm/arm-none-linux-gnueabi/libc -O -DNDEBUG -DEXT_MODE -DI
1lvm-gcc.exe -c --sysroot=/usr/local/cross/arm-1ibc/arm/arm-none-linux-gnueabi/libc -0 -DNDEBUG -DEXT MODE -DI
1lvm-gcc.exe -¢ --sysroot=/usr/local/cross/arm-libc/arm/arm-none-linux-gnueabi/libc -O -DNDEBUG -DEXT_MODE -DI

171:17000'. It was not possibly

Command History

14/2014

setup_gball x4

[OVE_ Trial Days

22
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Clear Out Gumstix

1. Goto QUARC | R A

— QUARC Target Overview

URL: tepip:iM182.168.1.205:17000 i Q

M an ag e targ et [ Type: linux_verdex Description: QUARC Linux Werdex Target

Version: 2.3.548.0 Revision: 24768
Date: 2013003411 Compiled:  Jul 3 2013 00:27:39

L]
2 L] Set I I I n U I t I — Models currenthy lzaded on the target

3. View models
downloaded to target

4. Select and remove
ALL models B

L] L]
quarc_build
u ry u I I n g qgbot_receive_optitrack_test_mkFile.zip
qgbot_receive_optitrack_test.zip

“gball x4 control v4”
again

configured to load at boot

Autn—refresh Refresh ” Console... ][ Save. . [ Help ” Close ]
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Still having issues?

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

e See Section 8 in Qball User Manual

Quanser Qball-X4: User Manual

8. Troubleshooting Guide

For any issue, the first and easiest troubleshooting solution on any electronic device is to
reboot the device. Turn off the Qball-X4, then turn it back on again. For troubleshooting any
problem with the Qball-X4, it 1s always a good i1dea to open the QUARC console in case
additional mformation is printed to the console by going to the QUARC menu and clicking
on “Console for all...”. The console must be opened after the Qball-X4 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
tepip://182.168.1 xxx:17000”, where xxx corresponds to the IP address of the Qball-X4.

If you are still unable to resolve the issue after reading through this section, contact

tech@quanser.com for further assistance.

8.1. The Qball has crashed! What should | do?

First, make sure that the model is stopped and the power is turned oft. Do not approach the
Qball if the model is still running or the propellers are turning. Upon stopping the Qball
model, a saved data MAT-file 1s created on the host PC in the current directory. Make a

Q QUANSER ©2014Quanser'



http://www.quanser.com/FAQ

Contact Technical Support

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

Q QUANSER
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