4
4

%;‘Jgf erBot

iISoccerBot® System Setup Guide

We are constantly updating our system documentation. To be kept up dated to our
lastest documentation, like our Facebook http:/www.facebook.com/inovamicro
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The Minimum PC requirements for running iSoccerBot system

* Pentium 2GHz processor or faster

* Windows XP with at least Service Pack 2

* At least 1GB or RAM

* At least 2GB of available space on the hard disk

* CD-ROM or DVD-ROM drive

* Keyboard and mouse

* Video adaptor and monitor with (800x600) or
higher resolution Firewire card

MICROSYSTEMS 2
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Camera for Computer Vision

* BASLER A311fc - High performance camera
* Progressive Scan CCD

* High Frame Rates - 73 frames/sec

* Resolution: 659 x 492

* Lens: Tamron Lens 1:1.4 6-12mm Dia35.5

* Small size 40.8 x 62 x 62mm

* Weight: 310grams

* 8-36VDC, low power max at 3 Watt(@12VDC)

%NOVA
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iSoccerBot Software

%NOVA
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iSoccerBot Soccer Robots

ROBOT ID NUMBER
1

A

%MICROSYSTEMS 5
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System Installation — IEEE 1394 for color camera

System Properties

. . | System Restore I Automa%
1. Copy the directory CMU1394 to the C drive | Genesl | ComputerMame | Hardware Advanced
2. Connect your Basler camera to firewire card Device Manager
. The Device Manager lists all the hardware devices installad
3_ From the W|nd°ws Slart bullon select My § on your computer. Use the Device Manager to changs the
c l ’ properties of any device.
omputel
| D g ]
4. Right click and select Properties. The following e
dialog box will be displayed: g Diiver Sigring lets you make sure that nstalled drivers are
compatible with Windaws. Windows Update lets you set up
how Windows connects to Windows Update for drivers.
Download driver pack at [ Driver Signing ] [ Windows Update ]

Hardwrare Profiles

Hardware profiles provide a wap for pou ta set up and stare
different hardware configurations.

Hardware Profiles

%N VA =
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System Installation — IEEE 1394 for color camera

5. Select the Hardware tab and press the [Device Manager] button

£, Device Manager E]@

File  Action  View Help
R ®E
ﬂ HP24334116942

Computer
e Disk drives

- @ Display adapters

+1 b, DVDCD-ROM drives

1) Floppy disk contrallers

+ (3 Human Interface Devices

+ (=) IDE ATAJATAPT controllers

+- &g [EEE 1394 Bus host controllers

# S Imaging devices

- Keyboards

# ") Mice and other pointing devices

# @ Monkors

+- B3 Network adapters

# Y Ports (COM & LPT)

+-58 Processors

+ @, sound, video and game controllers
¥ e Storage wvalomes

+ 1§ System devices

+ % Universal Serial Bus cantrallers

e

7 V50 devices

MICROSYSTEMS 7
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System Installation — IEEE 1394 for color camera

6. Click on the Image devices

£ Device Manager

Fle Acion  View Help

H S EE A

& if Computer
- Disk drives
# & Display adapters
i, DVDJCD-ROM drives
(1 =) Floppy disk controllers
- (5 Human Interface Devices
1 =) IDE ATA/ATAPI contrallers
¥ s IEEE 1394 Bus hast controllers
=58 Imaging devices
58 Generic 1394 Desktop Camera #3
-2 Keyboards
- 77) Mice and other pointing devices
@ Manitors
) E Network adapters
¥ Parts (COM & LPT)
= # Processors
- @), sound, videa and game controllsrs
) e Storage volumes

= System devices B
1 8 Universal Serial Bus controllers v

%NOVA
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System Installation — IEEE 1394 for color camera

7. Right Click on the Generic 1394 Desktop Camera and select Update Driver

£ Device Manager

Fle Acion  View Help

H S EE A

) 69
& if Computer
- Disk drives
# & Display adapters
(1, DVDJCO-ROM drives
] @ Floppy disk contrallers
- (5 Human Interface Devices
1 =) IDE ATA/ATAPI contrallers
¥ s IEEE 1394 Bus hast controllers
=58 Imaging devices
58 Generic 1394 Desktop Camera #3
- Keyboards
Mice and cther pointing devices
; Monitars
el BB Network adapters
¥ Parts (COM & LPT)
= # Processors
- @), sound, videa and game controllsrs
) e Storage volumes

i System devices
1 8 Universal Serial Bus controllers v

MICROSYSTEMS 9
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System Installation — IEEE 1394 for color camera

8. Select the [Install from a list or specific location (Advanced)] radio button

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

This wizard helps you install software for

Generic 1394 Desklop Camera #3

".') If your hardware came with an installation CD
\{ﬁ or floppy disk. insert it now.

‘Wihat do you want the wizard to do?

(O Install the software automatically [Recommended)

(@ install fram & list or specific lacabion [&dvancedf

Click Nest to continue.

%NOVA
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System Installation — IEEE 1394 for color camera

9. Click on [Don’t search. | will choose the driver to install] radio button
Please choose pour search and installation options. .

() Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
pathe and removable media. The best driver found will be installed.

@ Don't search, | wil choose the driver to install.

Choose this option ta select the device driver from a list. Windows does not guarantee that
the driver pou choose will be the best match for your hardware.

o < Back H Hext > ][ Cancel

%NOVA

MICROSYSTEMS 11

©2014 iINOVA Microsystems Pte Ltd http://www.inovamicro.com

%:Soccer 3ot  iSoccerBot® System Setup Guide

System Installation — IEEE 1394 for color camera

10. Click the [Have Disk] button

Hardware Update Wizand
Select the device driver you want to install for this hardware. .

o Select the manutacturer and model of your hardware device and then click Mest. If you
have a disk that contains the driver pou want to install, click Have Disk.

Model

S Gereric 1204 Desktop Camera
L 1394 Digital Camera Device

W compalible hardviare

[5F This driver is digitally signed

Tell re wihy driver sighing s important

< Back ” Mext > ][ Cancel ]

%NOVA
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System Installation — IEEE 1394 for color camera

11. Click the [Browse] button

Install From Disk f'5__<|

Inzert the manufacturer's installation disk. and then
L make sure that the comect drive is selected below.

Cancel

LCopy manufacturer's files from:

@ hd | [ Browse. .

%N OVA
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System Installation — IEEE 1394 for color camera

12. Navigate to the CMU 1394 directory and select 1394Camera.inf file. Then click [Open] button

Locate File |E|E|

Loak in: | (3 CMUT334 v @2 e E
'\ I3 1394CameraDemo
ISyinclude

MyRecent (LDl
Documents ICysymbols
= }1394Camera.inf

My Documents

ty Computer

ﬁ—% File name: 334Camera.n v e
My Metwork | Files of type "
#ZNOVA ’
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System Installation — IEEE 1394 for color camera

13. Click [OK] button

Install From Disk [z|

Inzert the manufacturer's installation disk, and then
b= make sure that the comrect drive is selected below.

Cancel

LCopy manufacturer's files from:

C:\DocumentsandSettings\.ﬁ.dministrator\EMU‘I35v| | Browse... |

%N OVA
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System Installation — IEEE 1394 for color camera

14. Click [Next] button

Hardware Update Wizand

Select the device driver you want to install for this hardware. .

i Select the manufacturer and model of your hardware device and then click Mest. If you
have a disk that contains the driver you want ta install, click Have Disk.

Show compatible hardware

Model
ChLI 1334 Digital Camera Device

& This driver is not digitally signed!

Tell me why driver signing is important

<Back || Mest> |[ Cancel ]

#NOVA ’
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System Installation — IEEE 1394 for color camera

15. The following dialog box will be displayed. Click on the [Continue Anyway] button

Hardware Installation

{ ] 5_\ The zoftveare pou are instaling for this hardware:
-
ChU 1394 Digital Camera Device

hasz not pazzed Windows Logo testing to verify itz compatibility

with ‘windows <P, [Tell me why this testing iz important. |

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microzoft strongly
recommends that pou stop thig installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Cantinue Ahyway ] | STOP Installation |

%N OVA
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System Installation — IEEE 1394 for color camera

16. Finally, click on the [Finish] button. You have successfully installed the driver for acquiring
images from the camera

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard has finished installing the software for:

r ._g ChU 1334 Digital Camers Device

Click Finish to close the wizard

" Firish |

%NOVA
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System Installation — FTDI USB driver for wireless transmission

The FTDI driver is requreid so that the PC will recognize the USB port connected to the
transmitter box as a COM port. Simply execute the CDM_Setup.exe file. The program should
display following dialog box, indicating that it has successfully installed the FTDI driver. Click

[OK] button
== CDM_3Setup.exe
== | \\in32 Cabinet Self-Extractor
. Micrasoft Corparation

|

ETDI Driver Installation

1 ) FTDI COM Drivers have been successfully installed,

%N OVA
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System Installation — C++ Builder Compiler

The user is able to design and implement their own game strategy using C++. We provides the
game strategy for FIRA 2011 Final as reference.

required

http://www.embarcadero.com/products/cbuilder
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iISoccerBot® System Setup Guide

Driver Installation — HASP Hardlock

iSoccerBot vision and motion toolkit library require HASP USB hard lock to be present to run. The
Hasp driver need to be installed

1. Under the folder HASP, run the installation program HASPUserSetup.exe

& Sentinel HASP Run-time Setup E“E|g|

SafeNet.

Sentinel HASP

Welcome to the Sentinel HASP
Run-time Installation Wizard

Itis strongly recommended that you exit all Windows programs
before rwnning this setup program.

Click Cancel to quit the setup pragram, then close any programs
you have running. Click Mest to continue the installation,

WARNIMG: This program is protected by copyright law and
international treaties

Unauthorized reproduction or distribution of this pragram, or any

portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

21
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Driver Installation — HASP Hardlock

iISoccerBot® System Setup Guide

2. Click on the [l accept the licence agreement] radio button and press the [Next] button

%NOVA

MICROSYSTEMS

i Sentinel HASP. Run-time Setup

License Agreement

wige Installation \Wizard®

“r'ou must agree with the license agreement below o proceed. SafeNet
SAFENET _
LICENSE AGREEMENT

IMPORTANT INFORMATION - PLEARE READ THIS AGREEMENT
CAREFULLY BEFORE INSTALLING THE SOFTWARE PROGRAM
ALL ORDERS FOR AND USE OF THE SENTINELHASP™ RUNTIME
SOFTWARE including any revisions, corrections, modifications,
enhancements, updates andfor upgrades thereto (heremafter “Software™)
SUPFLIED BY SAFENET, INC., or anv of its affiliates (either of them b
(&) | accept the license agresment
(| do not accept the license agreement

[

Reset ] [ < Back “ Next » 1 [ Cancel

29
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Driver Installation — HASP Hardlock

3. Click the [Next] button to begin installation

%N OVA

MICROSYSTEMS

i Sentinel HASP Run-time Setup

Ready to Install the Application
Click Mext to begin installation, safeNet

Click the Back buttan to reenter the installation information or click Cancel to exit
the: wizard

‘wize [retallation Wizard®

[ < Back " Mext » ] [ Cancel ]

23
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Driver Installation — HASP Hardlock

4. The setup program will display the following dialog to show the progress of the installation

MICROSYSTEMS

%NOVA

1% Sentinel HASP Run-time Setup

Updating System
The features you selected are curently being installed SafeNet
Install drivers

‘wise [nstallation \Wizard®

Cancel

24
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Driver Installation — HASP Hardlock

5. The following dialog will be display when the Sentinel HASP Run-time has been successfully

installed
%5 Sentinel HASP Run-time Setup
Sentinel HASP Run-time has
SafelNet. been successfully installed.
The Sentinel HASP Run-time Environment uses
. port 1947 to communicate with local and remote
Seﬂhﬂe’HASP components. If you use a firewall, ensure that it
does not block this port.
Click. the Finish button to exit this installation.
JNOVA
*MICROSYSTEMS 25
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System Setup — Setting up the camera

QLY

%NOVA

MICROSYSTEMS

26
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System Setup — Setting up the camera

1. Run the iSoccerBot program, Click [Color and FOV] button

Goal EIEX
Ball i £
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ow 4
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o ay Mode. ide vate Cdorandroy | || ] _P | P
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art * I fop Positon.
Lk Kickoif € FresBaFast RIS Ay T Stop Posfi
oesty C KkOism Foekick [ i e S
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System Setup — Setting up the camera

2. Click [Color and FOV] button

)o{NOVA | )

MICROSYSTEMS
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System Setup — Setting up the camera

3. Click [Start Grab] button to start acquiring images from the camera. Click on the[F5] button to
give a full-screen display of the image.

%'NOVA

MICROSYSTEMS 29
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System Setup — Setting up the camera

4. White-Balancing

place a piece of gray patch in the soccer pitch. Drag the small white square on the screen to the
gray patch and click on the [Auto White Balance] check box.

MICROSYSTEMS 30
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System Setup — Calibration of Ball Color

1. Put the ball on the soccer pitch. Drag the square on the image to the ball

MICROSYSTEMS 31
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System Setup — Calibration of Ball Color

2. The color of the pixels on the ball are indicated on the HIS chart on the top-left of the dialog
boxas little black croses. To learn the ball color, drag the black boundary to encircle the little
black crosses

%NOVA
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System Setup — Calibration of Ball Color

3. Click on the [Segmented Image] check box. The image displayed is a binary image. The white
pixels are all pixels having their HIS values within the limits that you have set.

MICROSYSTEMS 33
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System Setup — Calibration of Our Team Color for the soccer robot

1. Select [Our Color] from the combo-box

MICROSYSTEMS 34
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System Setup — Calibration of Our Team Color

2. Place Team Color Patches on the soccer pitch

%N OVA
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%SoccerBot iISoccerBot® System Setup Guide
System Setup — Calibration of Our Team Color

3. Drag the white rectangle in the image area to your team color. Let us assume that you are
using the yellow team color. Adjust the HIS limits for the yellow color.

%NOVA
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System Setup - Calibration of Opponent Team Color

4. This step is to grab the Green Team ID Color. Select [Id0 Color (Green)] from the combo-box

%N OVA
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System Setup — Calibration of Our Team Color

5. Drag the white rectangle in the image area to your team green id color. Adjust the HSI limits for
the green color

%NOVA
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System Setup — Calibration of Our Team ID Color

6. This step is to grab the Pink Team ID Color. Select [Id1 Color (Pink)] from the combo-box

MICROSYSTEMS 39
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System Setup — Calibration of Our Team ID Color

7. Drag the white rectangle in the image area to your team pink id color. Adjust the HIS limits for
the pink color

%NOVA
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System Setup — Calibration of Our Team ID Color

8. To confirm that all colors have been trained properly, click on the [Show All Colors] and
[Segmented Image] check boxes

EEX

MICROSYSTEMS 41
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System Setup — Calibration of Coordinates

1. Select the [Click Calibration] tab. Check the [Magnifier] checkbox. The square sub-image is the
magnified version of the image in the green square

%'NOVA
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System Setup — Calibration of Coordinates

2. First drag the green square to the top corner of the soccer pitch. In the magnified image, drag
the cross to the inner corner of the pitch. Repeat 10 times as illustrated then press [Calibrate]
button. To save press [Save] button.

MICROSYSTEMS 43
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System Setup — Exit Calibration Page

9. Press the [OK] Button to return to the main application window

EEX

MICROSYSTEMS 44
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Running a Game

1. Under the main application window, press the [Grab] checkbox. The application will grab

images continuously
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Tracking the Robots

1. Press the [Tracker] button. Click the [All robots] check box. Close the dialog box and return to

the main application window.

“ Tracker Parameters

Finimum Patch bbd 4 »| O
I awirmum Patch b ﬂ J »| 30
Robats P t
obots Prezenl ﬂ J ﬂ 575
Jv Robot #0

Camera Height [mm)

[+ Robot #1 ﬂ J ﬂ 050

Jv Robot #2
Jv Robot #3

v Raobat #4 ﬂ J ﬂ 5

Height of Opponent Fobot

Reflection Coefficient
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Tracking the Robots

1. Place the robots and ball on the field. The main application window should look like the

following.

%'NOVA
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Tracking the Robots

1. Notice that the robots are labeled with their robot numbers. You can also choose to display the

segmented image or the line drawing image by selecting the respective radio buttons.
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Robot Test Run
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iISoccerBot® System Setup Guide

1. In the main application window, select the [Enable COM Port] check box.
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1. Make sure the robots are switched on. Press the [Test] button. If the transmission is set up

correctly, the robots will rotate a quarter turn and return to its original position
EEK
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iISoccerBot® System Setup Guide

Arrangement of robots

1. The buttons in the red box as shown in the following diagram of the main application window
is for the positioning of robots
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Arrangement of robots

GK

FB

FK

P

KO

GKL

GKR

Home

Stop Position

The preset positions of all the robots for each of the settings can be changed in the

Goal-Kick
Free-Ball
Free-Kick
Penalty
Kick-Off
Goal-Kick Left
Goal-Kick Right
Bring all robots to home position
Press this button to abort any position action

[getRobotPlacement] function in the strategy.cpp file
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1. To start play, check the [Start] checkbox. To stop play, uncheck the [Start] checkbox.

iISoccerBot® System Setup Guide

2. Note that the system will not run if the valid hardware lock is not present
3. You can now enjoy the game and start writing you own code for strategy!
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