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Introduction
This guide was written by FRC team 599, the Robodox, to help teams
use multiple cameras on their robots. We used an Axis M1011 Network
Camera; however this guide should also work for the Axis 206 Network

Camera.

When referring to other parts of the guide in the instructions you
will see them in the format of Chapter.Section.Step. For example, 1.2.1
refers to Chapter 1, Section 2, Step 1.
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Chapter 1

Powering Multiple Cameras
1. Power one camera normally out of the 5V Wago port on the power
distribution board.

5V Wago for
camera

2. The second camera can be powered using the converter provided in
the Kit of Parts (KOP) to go from a 12V port to the camera. The
converter is normally used for the radio so if you doh2iigefContents
second one you need to get one somehow. We have two because
we have one from last year’s KOP.
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R TRV
1. 12V port that the converter goes into

2. Converter that comes in the KOP

3. Connection between converter and camera wire

3. Now connect both cameras to the radio (D-Link DAP-1522) using

an Ethernet cable.
- »>

Port 1: cRIO
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Chapter 2
Setting Up Multiple Cameras

Section 1: Setting Up First Camera

1. First, reset your Axis camera. To do this unplug it, hold down the
reset button on the back and then plug in power. Keep holding the
button until the orange light on the front turns on.

2. Power the camera and connect it directly to your PC using a
crossover cable. Go to your computer’s Local Area Connection
TCP/IPv4 and set the IP address to 192.168.0.11 and Subnet Mask
255.255.255.0.

3. Run the Setup Axis Camera tool installed with the LabVIEW FRC.
Select Robot Radio and enter your team number. Once the camera
iIs found click apply.

4. Now the IP address of the first camera is 10.te.am.11.

5. Don’t forget to change your computer’s IP address to 10.te.am.6 so
that your computer recognizes the camera.
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Section 2: Setting Up Second Camera
1. Repeat the instruction for setting up the first camera.
2. Now go to an internet browser and go to 10.te.am.11. When
prompted enter FRC in both fields and click OK.

AXISa EEDODEDME
Configure Root Password

User name: root

Password: | |

Confirm password: | |

The password for the pre-configured administrator root must be changed
before the product can be used.

If the password for root is lost, the product must be reset to the factory default
settings. by pressing the button located in the product's casing. Please see the
user documentation for more infarmation.

3. You will see another login window pop up. Enter FRC in both
fields again.

Connect to 192.168.0.90
R

The server 192,163.0.90 at [ requires a username and
password,

Warning: This server is requesking that your username and
passwiord be sent in an insecure manner (hasic authentication
withouk a secure conneckion),

Lset name: | | 5§ w |

Password: | |

CIRemember ry passyord:

[ 8] 4 ] [ Cancel
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4. Now you should see live feed from your camera.

5. In the upper right corner of the web page, click Setup to access the
camera’s settings. Under the Basic Configuration heading, click
TCP/IP. As shown below, enter 10.te.am.12 for the IP address.
Delete any text from the Default router field, so your page
matches the one shown below. Then click save.

AXISa.

= Basic Configuration
Instructions
1. Users
2. TCP/IP
3. Date & Time
4. Video & Image
r Video & Image
» Live View Config
+ System Options
Language B2

About

AXIS 206 Network Camera Live View | Setup | Help
Basic TCP/IP Settings O
MNetwork Settings
View current network: sattings:

IP Address Configuration

O obtain 1P address via DHCP

'G} Use the following IP address:
IF address: i0.cooyy.11
Subnet mask: 255.255.255.0
Default router:

Services

Enable ARF/Ping setting of IF Address

Options for notification of IP address change
AX¥IS Internet Dynamic DMNS Service

[ Save ] [ Reset ]

See also the advanced TCP/IP settings

6. You can repeat this process to have more than two cameras and
changing the IP address to 10.te.am.xx where xx is a number
between 11 and 20.
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Section 1: Creating the Project

1. Make sure you have LabVIEW and the LabVIEW Programming
Update. To download the update go to
http://joule.ni.com/nidu/cds/view/p/id/2261

2. Open LabVIEW and start a new FRC Dashboard Project

New
] Blank I
Al FRC cRIO Robot Project

J|E_=2, FRC Dashboard Project
E} kdare...

3. Make the project an application (.exe) by right-clicking on “Build
Specifications” then “New” then “Application (EXE)”.

— T ——
3 Project Explorer - 2012 Dashboard ij@ul. &lﬁlgl

i Eile Edit Yiew Project Operate Tools Window Help

eS| %
Items | Files

=3 E; Project: 2012 Dashboard Project.Ivproj
= B My Computer

[+ [ Suppoert

[ TypeDefs

- |wl Dashboard Main.vi

- [ Build Simple Skeleton Data.vi

- [ Build Camera IP.i

EER R

|;ﬂ, Draw Simple Skeleton Picturewi
H- T‘E‘ Dependencies

[

B —
By WG
Build Al T;liei hecern
Find Project Items... ' ! e-rop A
Packed Library
Arrange By » Shared Library (DLL)
Expand All Source Distribution
Collapse All Web Service (RESTful)

Zip File

Help...
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4. Fill out the information in the popup window
o Build Specification Name: anything ex. 599Dashboard
e Target filename: ex. 599Dashboard.exe
e Destination Directory:
Windows 32-bit: C:\Program Files\FRC Dashboard
Windows 64-bit: C:\Program Files (x86)\FRC Dashboard

19 Project Explorer - 2012 Dashboard ProjesTia. |.£|E|i”

[Se| « ] &5 v | R :
ems | i | e

= [l Project: 2012 Dashboard Project.lvproj ?JDeLsI;i;ea:éer;

=N 599Dashboard
= E My Computer Source File Settings oA
e Support

Build specification name

& ) TypeDef Icon Target filename
i ypeLers Advanced
i L 589Dashboard.exe
- [ml Dashboard Main.vi _ Additional Exclusions
- E% Build Simple Skeleton Data.vi Version Information Destination directory
i~ [ Build Camera IP.vi Windows Security -
> [w] Draw Simple Skeleton Picture.vi Shared Variable Deployment CA\Program Files (BB)\FRC Dashboard
B S Dependencies Run-Time Languages
[ ‘%_ Pre/Post Build Actions
Preview Build specification description

Buld |[ ok |[ Cancel |[ Hep
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5. Click “Source Files” in the left column, the click on “Dashboard
Main.vi”, and click the right pointing arrow towards “Startup VIs”.

Y ou should now see “Dashboard Main.vi” in “Startup VIs”. Then
click on “Build” at the bottom of the window.

I3 Project Bxplorer - 2012 Dashb JijL&ul.|'='|@| 3 H

R e )
a ;]
=T IELY= - -
ltems | Files Information
= [ Project: 2012 Dashboard Project.lvproj _S Project Files Startup VIs -
£+ B My Computer Source File Settings E 4 -] Dashboard Main.vi
& Support 1 | Support
- con G | TypeDefs
O TypeDefs Advanced : |!§»
[l Dashboard Main.vi ) Additional Exclusions |, Build Simple Skeleton Data.vi =
i [m), Build Simple Skeleton Data.vi Version Information Jmel, Build Camera IP.vi
[} Build Camera IP.vi Windows Security Eg Draw Simple Ské\etun Picturewi -
v |;g Draw Simple Skeleton Picturewvi Shared Variable Deployment N
_"57' Dependencies Run-Time Languages
[ ‘é_ Pre/Post Build Actions
Preview
Always Included -
I =
=
[ Build [ ok ][ cancd |[ Help

6. When you make code changes, build by right-clicking on your
application under Build Specifications and clicking on “Build”.

i board Projeiedd]
19 Project Explorer - 2012 Dashboard Proj s, (5o S
e —

File Edit View Project Operate Tools Window Help

IFECIE MECIE B

Items | Files |

= |T_:g. Project: 2012 Dashboard Project.lvproj
2 B My Computer
@[ Support
E,J TypeDefs
i [l Dashboard Mainvi
[l Build Simple Skeleton Data.vi
[ Build Camera IP.vi
[ Draw Simple Skeleton Picture.vi
2] _"5_" Dependencies
El:b__ Build Specifications
- 1™ FRC PC Dashboard

-5

Run
Duplicate
Explore

Clean

Remove from Project

Properties
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Section 2: Coding the First Camera
1. Double click on “Dashboard Main.vi” and go to “Window” in the
toolbar and click on “Show Block Diagram”. Go to this piece of
code.

lmage crro

Receive carmera images from Robot, use target data
to annotate, and update heading indicator

ave
DE
Images

Host Camera Image ~{IMAQ)

[RGB (U32) ]

(52 #ARobot IP Address bl flreremssnensnnnnncene B e Camera Image
Video Enable
- % Image Error Message

=|-> | :tatuz} ----------- ‘i"v"iEib|E|

2. Delete the necessary pieces of code to make the above picture look
like the picture below.

L2
: = Irnage Erron
Receive camera images from Robot, use target data 4
to annotate, and update heading indicator
T m I}
O ®
Host Camera Image [~/IMAQ e
a g
RGE (U32) 7] CameraImage ]
O]
Video Enable
Image Error Message
=|-b| status | ------------ |’ i |I::IE|

3. Make sure your camera is connected and recognized by your
computer before continuing. Go to the Local Area Connection
TCP/IPv4 of your computer and make sure the IP address is set to
10.te.am.6 and the Subnet Mask is set to 255.255.255.0

10
10535 Zelzah Avenue, Granada Hills, CA 91344
Phone 818.360.2361 x375 « Fax 818.363.9504 « www.robodox.org * robodox@ghchs.com



ﬁ ?
Table of Contents
Robodof Table of Contents

NGINEERING A BRIGHTER FUTURE

Granada Hills Charter High School Robotics Team d . d ' u i d i

4. Now right click on the specified area below and click on “Create”
and then “Constant”.

Loy
Irnage Erron
bibe]

Right-click Here

Fawe

aw
0B
Images

Host Camera Image IMAQ [

B |

Camera Image

1 ]
I'A AMera 3 - = ew)
Ol - =% Image Error Message
| ]
_ e . .|
) PG|
MJF.GI_—- String Palette 3 '
:
Control
Replace Dr_1 "~
Indicator
Shared Variable Mod
| SubVINode Setup.. ared Variable Node b
ctl Enable Database Access l

5. You should see 10.te.am.11. Replace the te.am with your team

number.
mera images from Robot, use target data Image Erro
g, and update heading indicater x|
] A True 't I
.—E [ True Vt i
10.te.am.l1 I1|:| 58911 T | Camera
leo Enable e ] | Fead
E ..................................... ; MJFG
gl
]

6. Now test to see if your camera is working by running the program

and Ilooklng 5 FRC PC Dashboard [Dash back at the front
anel.
ph' b File Edit View Project
This button > (( oL This button
runs the code | = stops the code
11
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7. You should see an image on the front panel.
u FRC PCDashho::dﬂd'lbumd ain.vi] t on 2012 Das

— —

File Edit View Project Operate Tools Window Help By
@IE' 15pt Application Font |« || 3o || 0o~ || £~ *| Search -l. Igl

Cameralmage | Kinect Skeleton Analog #1 Digital #1 Solenoid #1 Communications

e Mo L PP SORSHESAEES

1 s 00 s s EHE Yeeweeew
0.0

0.0
i
GPIO State

it RGB image 153,169,185 (0,0)

Video Enable

12
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Section 3: Coding the Second Camera

1. You have to create a new tab on the dashboard. To do this click on

the tab that says “Camera Image” and the click on “Add Page
After”.

ﬂ FRC PC Dashboard [Dashboard Main.\ni mt Pﬂ on 2012 Dashboard Pruject.lvpmijyComputﬂ’l -

File Edit Yiew Project Operate Tools Window Help
@IEI 15pt Application Font |~ || So | Mo~ ||t~ | &~

Camera Image | Kinect Skeleton Analog #1 Digital #1
Visible Items
Find Terminal

Analog Input

1 0.0
Change to Indicator TOnTrT

Make Type Def.

Description and Tip...

Create
Replace
Data Operations GPIO State
Advanced

Fit Control to Pane

;;;;;

Scale Object with Pane = 1 B 00 m 9993
Remove Tab Control .

Add Page After

Add Page Before it ]
Duplicate Page

;;;;;

3,169,185 (0,0) [N |
Remove Page FLEIED ()

Go To Other Page
Swap Pages

Reorder Controls In Page...

Properties

2. Now you should have two tabs. You can rename them by double
clicking on the name, or you can keep them the same.

13
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3. Back in the Block Diagram, highlight everything in the camera
loop, copy, and paste it. Change the IP to the second camera’s IP,
change “Host Camera Image” to “Host Camera Image 27, “Video
Enable” to “Video Enable 27, “Camera Image” to “Camera Image
2”, and “Image Error Message” to “Image Error Message 2”.

Copy all of this

Receive camera images from Robot, use target data Image Error Message
toc annotate, and update heading indicator E

|Host Camera Image[~iMAQ ] Eane Changet
= Ingez False if yoi-
RGEB (U32) Cameralma directly info
I } :|9E 192.168.040
10.5.99.11 Camera] 2 J08.0.
! Fead ol EI
Video Enable MUFG b
Image Error Message
: -I-b |5tatu5 |------------|F'v"i5il::|E|
Fa Y FaraY ontanic
i i — ImageErorM
Receive camera images frem Robot, use target data mage krror Message 2
to annotate, and update heading indicator :’E
o[ True ~p Step 4: Double
IHEISt Carnera Image 2 [~IMAQY L H i Change the
click this False i you
RGE (U32) = ) directly inte
053912} = ' 192.168.0.9¢

Read o
FUPG oo

Image Error Message 2

Step 5: Double [ a)

: :I-i | status |-----------{"\-"i:iI:IE|

click this

4. Now double click on “Camera Image 2”. This should open a video
in the front panel. Move the video to the second tab on the
dashboard.

14
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B FRC PC Dashboard [Dashboard Main.vi] t Panel on 2012 Dashboard Project.vproj/My Computer &

—

§# FRC PC Dashboard [Dashboard Main.vi] Front
File Edit View Project Operate Tools Window Help Gle Edit View Project Operate Tools Window Help

OIE 15pt Application Font |~ || 3o || s0ow || »| Search ‘@@ 15pt Application Font |~ ‘gi“:fil‘&;l

Cameralmage Cameralmage2 | Kinect Skeleton

Jon 2012 Dashvowrd

Cameralmage Cameralmage2 = Kinect Skeleton

320x240 1.06X 32-bit RGB image 154,154,156 (307,

5. Now double click on the “Video Enable 2” and now a video enable
switch should pop up on the front panel. Move this to the second
tab as well.

I3 FRC PC Dashboard [Dashboard Main.vi] Fron

— —_

File Edit View Project Operate Tools Window Help

@?JE 15pt Application Font |~ || 3o~ || sga~ || &

-
I3 FRC PC Dashboard [Dashboard Main.i Front Panel on 2012 Dashbo:
File Edit View Project Operate Iools Window Help

()[1n] [ 15pt Application Font |~ |3 |[7a~ |25

Cameralmage Cameralmage2  Kinect Skeleton

Cameralmage Cameralmage2  Kinect Skeleton

e R
T — ,,
AR

320x240 1.06X 32-bit RGB image 153,169,185 (0,0)

320x240 1.06X 32-bit RGB image 153,169,185 (0,0)

Video Enable 2

6. Now you have to video feeds on your dashboard. Go to “File” and
save what you have. Make sure you build the application as shown
in Section 1, Step 6.

15
10535 Zelzah Avenue, Granada Hills, CA 91344
Phone 818.360.2361 x375 « Fax 818.363.9504 « www.robodox.org * robodox@ghchs.com



NGINEERING A BRIGHTER FUTURE

b —
Table of Contents
Robodof

Granada Hills Charter High School Robotics Team

Section 4: Using Custom Dashboard in the Driver Station
1. To tell the driver station to use your dashboard, go to
C:\Users\Public\Public Documents\FRC and double click on FRC
DS Data Storage.ini. (if using Windows XP go to C:\Documents
and Settings\All Users\Shared Documents)

Organize ~ j Open - Share with + Print Burn Mew folder

.

~ | [ MName Date modified Type
- Libraries

— .. Log Files 2/4/2012 2:38 PM File folder
@ Documents ‘

%% | FRC DS Data Storage Default 2/4/2012 2:07 PM Configuration sett...
M |&, FRC DS Data Storage 2/4/2012 2:39 PM Configuration sett...
| FRC Original Metwork Settings Dump 2/4/2012 2:06 PM Text Document
FRC Restore My MNetwork Settings 2/4/2012 2:06 PM Windows Batch File
|| FRC_10.2009.v3 . hex 1/4/201211:12 AM HEX File

|| FRC_10.2012.v3 . hex 1/4/201211:12 AM HEX File

J‘i Music
[&5] Pictures
B videos

1M Computer
&, Local Disk (c )

N FRC D5 Data Storage Date modified: 2/4,/2012 2:39 PM Date created: 2/4/2012 2:06 PM
3 L] Configuration settings Size: 311 KB
et

2. o to the line that says: DashboardCmdLine=""C:\\Program |
Files\FRC Dashboard\\Dashboard.exe™" and replace
Dashboard.exe with the name of your application (ex.

599Dashboard.exe). Then save and exit the file.

File Edit Feormat View Help

[setup] -
TeamMumber = ""xxyy" [
Joystickl = 1 —
Joystick2 = 2

Joystick3 = 3

Joystickd = 4

Dashboar‘dl_oca'l = TRUE

Das oar‘RemoteIP = :LO 0. 0. 6

robotMode = 0O i
4 (I} | »

-
| FRC DS Data Storage - Notepad | e |
File Edit Format View Help
[Setup] -
TeamMNumber = "xxyyw" |—|
Joystickl = 1 =
Joystick2 = 2
Joystick3s = 3
Joystickd = 4
Dashboar‘dl_oca'l = TRUE

C:
robotmode = 0O N
4 T ] »

3. Now open the Driver Station and you should see you Dashboard
with the two camera tabs.

16
10535 Zelzah Avenue, Granada Hills, CA 91344
Phone 818.360.2361 x375 « Fax 818.363.9504 « www.robodox.org * robodox@ghchs.com



ﬁ }
Table of Contents
Robodof Table of Contents

NGINEERING A BRIGHTER FUTURE

Granada Hills Charter High School Robotics Team d ‘ d i d i d i

Chapter 4
Calling Multiple Cameras in C++

1. Open your workspace in WindRiver. If using a SimpleTemplate
then you can make it look like below. If you have a dedicated

camera class then you can put the two lines of code above in there.
' 9 e Devspran - SimlaplesReotapp Wi v Weresrct I e oo

File Edit Source Refactor MNavigate Search Run Project FIRST Window Help
MO-BR& B i $-0- ¢ - @FEM E-fd-vc-o-| 5 [E Basic Device . |

[ Project Explorer 52 = 0| [¢] *MyRobot.cpp &3 =a
= % & v‘ hadl™ Ihd a #include "WPILib.h" -

bm SimpleTemplate (Wind River VxWorks 6.3 Downloadab
ﬂ;{‘u Build Targets (PPC603gnu - debug) . . _ .
5 Wind R L h * This is a demo program showing the use of the RobotBase class.
ind River Launches -
;;P Binaries

he SimpleRobot class is e base of a robot application that will automatically call your
=2 and OperatorControl methods at the right time as controlled by the sw
o Includes * the driver station or the field controls.

2 PPCA03gnu

(£ MyRobet.cpp

m

class RobotDemo : public SimpleRobot

sample.tet ‘
RobotDrive myRobot; // robot drive system
Joystick stick; // only joystick
* This is the code needed to receive camera feed. If you have followed the guide p:cpe:;‘-_"l
AxisCamera &cameral = AxisCamera: :GetInstance ("10.te.am.11"); //call for cameral, change te.am to your team number
hxisCamera &camera? = AxisCamera::GetInstance ("10.te.am.12"); //call for camera?, change Te.am TO your Team number
public
RobotDemo (void) :
myRobot (1, 2), // these must be initialized in the same order
stick(l) /{ as they are declared above.
{
myRobot.SetExpiration(0.1);
}
4| ([} 3 4 b
o® Writable Smart Insert 14:91 61M of 104M o
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