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Getting Started with the 20 12 FRC Control System 
Welcome to the 2012 FRC season!  We strongly suggest teams complete the steps below to perform an out of the box 

(OTB) benchtop test before using any of the components to build a robot.  The OTB Test is a way to 

¶ determine your Driver Station system is functional at a basic level 

¶ ŀǎǎǳǊŜ ǘƘŀǘ ŘŜǾƛŎŜǎ ǿŜǊŜƴΩǘ ŘŀƳŀƎŜŘ ƛƴ ǎƘƛǇǇƛƴƎ 

¶ ensure the Classmate and cRIO are imaged correctly 

¶ verify Classmate operation with the Robot Controller. 

If you have feedback on the system or this document please post your comments on the FIRST Control System Forum at 

http://forums.usfirst.org/forumdisplay.php?f=23 

Acquire Needed Documentation  
You will need the following documents as you assemble your control system. Before you even open the Kit of Parts, we 

suggest you save all of these documents so they are ready for immediate reference by your team.  These documents can 

all be found on the FRC Kit of Parts Website (http://www.usfirst.org/frc/kitofparts). 

¶ Getting Started with the 2012 FRC Control System (this document) 

¶ FRC Control System Control System Component Datasheets (Power Distribution Board, Digital Sidecar, Analog 

Breakout, Solenoid Breakout) 

¶ 2012 Kickoff Kit Checklist 

¶ 2012 Robot Power Distribution Diagram  

¶ 2012 Robot Data Connectivity Diagram  

Identify and Inventory Control System Components  
Identify each of the components in your kit using the descriptions and photos provided in the Kickoff Kit Checklist. 

Record the quantities you received on your printed checklist. Report any inconsistencies within 3 days of receiving your 

kit to TIMS as directed in the 2012 Competition Manual. 

Veteran teams will need to gather the following items from the 2009, 2010 or 2011 Kit of Parts: 

¶ cRIO 

¶ joysticks 

¶ robot wireless bridge 

¶ solenoid breakout 

¶ 1 Wago power connectors 

¶ 1 Spike relay 

Install Software on the Computer You Choose to Use for Development  
 

Note: If yoǳ ŀǊŜ ǳǎƛƴƎ ǘƘŜ /ƭŀǎǎƳŀǘŜ ŀǎ ȅƻǳǊ ŘŜǾŜƭƻǇƳŜƴǘ ƳŀŎƘƛƴŜΣ ȅƻǳ ǎƘƻǳƭŘ ǎƪƛǇ ǘƘŜǎŜ ǎǘŜǇǎ ŀƴŘ Ǝƻ ǘƻ άIƻǿ ǘƻ {Ŝǘ 
¦Ǉ ¸ƻǳǊ нлмн /ƭŀǎǎƳŀǘŜέ ōŜŦƻǊŜ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜǎŜ ǎǘŜǇǎΦ 

 

The 2012 FRC Control System can be programmed in LabVIEW, Java or C/C++. Teams should choose their programming 

language at this point. The Classmate is a likely candidate for your Driver Station hardware, but you are also invited to 

http://forums.usfirst.org/forumdisplay.php?f=23
http://www.usfirst.org/frc/kitofparts
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use it for ŘŜǾŜƭƻǇƳŜƴǘΣ ƛŦ ǘƘŀǘΩǎ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ȅƻǳǊ ǘŜŀƳ. Teams may choose National Instruments LabVIEW, which 

supports a graphical programming language; Wind River Workbench, which supports C and C++ languages; or Net-Beans 

which supports Java. After compiling, executables are transferred to the cRIO. 

Regardless of the programming language you plan to use, you must install the FRC Tools from the National Instruments 

USB included in the 2012 Kit of Parts.  

If you would like to use LabVIEW, you can install it from the same National Instruments USB.  

If you would like to use C/C++, you can install Wind River Workbench 3.0 from the Wind River disc included in the Kit of 

Parts.  

If you would like to use Java, you can download Netbeans 6.7 IDE from http://java.sun.com.  

!ŦǘŜǊ ȅƻǳΩǾŜ ƛƴǎǘŀƭƭŜŘ ȅƻǳǊ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜ ōŀǎŜ ǎƻŦǘǿŀǊŜΣ all teams must install the language specific updates.  

- LabVIEW (http://joule.ni.com/nidu/cds/view/p/id/2261)  

- Java (http://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs)   

- C/C++ (http://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs)  

Next, all languages are required to install the Utilities update (http://joule.ni.com/nidu/cds/view/p/id/2262).  

If you plan to use the Driver Station application on your development machine, you must also install the Driver Station 

Update (http://joule.ni.com/nidu/cds/view/p/id/2263).  

Licensing  

The National Instruments LabVIEW license is active until January 15, 2013. The WindRiver license is active until January 

31, 2013. Java has no expiration date. 

The National Instruments serial number is S14X86759. 

The Wind River Workbench License Authorization Code (LAC) is pre-populated in the installer. 

Teams are permitted to install the software on as many team computers as needed, subject to the restrictions and 

license terms that accompany the applicable software, and provided that only team members or mentors use the 

software, and solely for the FRC. Rights to use LabVIEW and Workbench are governed solely by the terms of the license 

agreements that are shown during the installation of the applicable software. 

Installation Requirements  

The installation has been tested on Windows 7 operating system.  

To install, you must be logged on as an administrator or as a user with administrator privileges. You will need Internet 

access to activate the Wind River and NI Licenses. 

Requirements for the LabVIEW Programming Environment  

Lƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ά[ŀō±L9² tŀŎƪŀƎŜέ ŦǊƻƳ ǘƘŜ Cw/ USB requires 3.91 GB total disk space. This package takes an average 

of 1.5 hours to install. Installation on a Vista operating system sometimes takes longer. If you currently have National 

Instruments software on your PC, it will not interfere with that installation. However it will install over another version 

of LabVIEW 2011. 

http://java.sun.com/
http://joule.ni.com/nidu/cds/view/p/id/2261
http://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs
http://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs
http://joule.ni.com/nidu/cds/view/p/id/2262
http://joule.ni.com/nidu/cds/view/p/id/2263
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Requirements for the C/C++ Programming Environment  

Lƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ ά²ƛƴŘ wƛǾŜǊ tŀŎƪŀƎŜέ ŦǊƻƳ ǘƘŜ Cw/ 5±5 ǊŜǉǳƛǊŜǎ нΦп D. ǘƻǘŀƭ Řƛǎƪ ǎǇŀŎŜΦ bƻǘŜ ǘƘŀǘ ŜǾŜƴ ǘƘŜ /κC++ 

programming environment will require installation of many portions of the NI software to support the cRIO. On a 

Windows XP platform the Wind River software takes an average of ½ hour to install. The FRC installation must be 

installed in the directory άc:\²ƛƴŘwƛǾŜǊέΦ ! ŘƛŦŦŜǊŜƴǘ ǾŜǊǎƛƻƴ ƻŦ ²ƻǊƪōŜƴŎƘ ƻƴ ȅƻǳǊ t/ Ŏŀƴ ǊŜƳŀƛƴ ƛƴǎǘŀƭƭŜŘΣ ōǳǘ ƛǘ Ƴǳǎǘ 

be in a different directory. 

Note: If you are installing WindRiver on a 64-bit machine, please read the Workbench Installation Addendum distributed 
with the Kickoff Kit, and available on the Kit of Parts website. 

 

Users of the software must read the license agreements that are shown during installation of the software carefully and 

completely. 

Requirements for the Java Programming Environment  

Lƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘŜ άWŀǾŀ ǇŀŎƪŀƎŜέ ǊŜǉǳƛǊŜǎ ŀ ƳƛƴƛƳǳƳ ƻŦ орл a. Řƛǎƪ ǎǇŀŎŜ ŀƴŘ рмн w!aΦ bƻǘŜ ǘƘŀǘ ŜǾŜƴ ǘƘŜ WŀǾŀ 

programming environment will require installation of many portions of the NI software to support the cRIO. On a 

Windows XP platform the Java software takes an average ½ hour to install. Users of the software must read the license 

agreements that are shown during installation of the software carefully and completely. 

Before Installing  

Deactivate / Uninstall software  

1. Disable any automatic virus detection programs before you install. Some virus detection programs interfere with 

installation. (NOTE: Some of the beta test teams that did not disable virus detection before installation needed 

to re-install their programming environments again to remedy problems encountered in installation.) 

2. If you have another version of the Wind River Workbench installed, make sure it is not in the C:\WindRiver 

directory because that is the preferred location for the FRC installation (some of the tools expect that location). 

Install LabVIEW 2011  and Associated Components  
1. Insert the NI LabVIEW 2011 for FRC 2012 USB. LŦ ǘƘŜ !ǳǘƻǊǳƴ ǇǊƻƎǊŀƳ ŘƻŜǎƴΩǘ ƻǇŜƴΣ ƴŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ¦{. ŘǊƛǾŜ 

ǘƘǊƻǳƎƘ άaȅ /ƻƳǇǳǘŜǊέ ŀƴŘ ŎƭƛŎƪ Autorun. 

2. If you're programming in LabVIEW, click the Install Everything link and follow the instructions that appear on the 

screen. If you're programming in C/C++ or Java, click the Install only the FRC Tools link and follow the 

instructions that appear on the screen. 

3. When prompted, enter the serial number, S14X86759, in the Serial Number text box. 

4. On the Installation Summary page, choose to Run License Manager to activate the product(s) and click the 

Next button to display the NI Activation Wizard. 

5. Select the Automatically activate through a secure Internet connection option and click the Next button. 

6. Enter the serial number, S14X86759, in the LabVIEW 2012 FIRST Robotics Competition text box. 

7. Follow the instructions that appear on the screen to complete activation. 

8. Install updates, see above. 

  

http://www.usfirst.org/frc/kitofparts
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Install Wind River Workbench  

Installation Procedure  

NOTE: If you have just installed the previous USB the National Instruments Activation Wizard may start 
while Workbench is being installed. Internet access is needed to complete the install for Workbench. 

 

Insert the DVD. After a few minutes the Installer-Welcome screen will appear. Follow instructions on your screen.  

At the Installer-Choose Activation Type screen, select Permanent activation and click Browse. 

 

Browse to the DVD-R138732.1-1 directory and select FirstRobotics_2012_install.txt file. Click Open. No internet 

connectivity is required to obtain your product activation file (FirstRobotics_2012_install.txt). 

The FirstRobotics_2012_install.txt file contains the installation keys and licensing needed to install and activate Wind 

River products. Once the path to the FirstRobotics_2012_install.txt (product activation file) is displayed under 

Permanent activation, click Next. 

At the Installer-Choose Installation Filters screen, make no changes. Click Next. Follow the instructions until the process 

is complete.   
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Installing Java and Tools  

Installation Procedure  

This is an overview on to install the Java SDK for FRC. For complete details please read the "Java Getting Started Guide" 

found in the "Documents" section of the WPILib project at 

http://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs.  

Required Software  

In order to setup your machine to program in Java, the following software components are required: 

ω Java SE Development Kit (JDK) version 6. 

ω NetBeans IDE version 6.7 or later. 

You can use other IDEs if desired but the focus for this document is NetBeans. 

ω SunSPOT Java SDK for FRC which includes WPILib. 

All these components can be installed on Windows, Mac OSX, or linux. Each platform requires slightly different 

installation procedures. 

Install the Java tools in three steps, downloading the components from the Internet for each step: 

1. Install the Java SE Development Kit (JDK) version 6 available from http://java.sun.com.  

Note: Your development system may already have the JDK installed, for example on Mac OS X. 

Note: On 64-bit Windows the SunSPOT tools still need a 32-bit JDK so ŘƻǿƴƭƻŀŘ ŀ W5Y ŦƻǊ ǇƭŀǘŦƻǊƳ ά²ƛƴŘƻǿǎέ 

ƴƻǘ ά²ƛƴŘƻǿǎ ȄспΦέ ¸ƻǳ Ŏŀƴ ƛƴǎǘŀƭƭ ǘƘŜ W5Y ƛƴ /Υ\Java\32-bit\  even if you also have a 64-bit JDK in, say, C:\Java\ . 

Give this SDK location to the NetBeans installer wizard. 

2. Install NetBeans version 6.7 or later. This is available from http://netbeans.org/downloads. 

3. Add the FRC plugins to NetBeans. These plugins can be downloaded from the WPILib project on 

http://firstforge.wpi.edu/sf/projects/wpilib or installed via the NetBeans built in downloader as described in the 

following sections of this document. 

Note: The details of each step vary by operating system and browser. 

.ŜǎƛŘŜǎ ǘƘŜ ǘƻƻƭǎ ŦƻǊ WŀǾŀ ǇǊƻƎǊŀƳƳƛƴƎ ȅƻǳΩƭƭ ŀƭǎƻ ƴŜŜŘΥ 

ω The FRC cRIO Imaging Tool to format/initialize your cRIO for Java programming. This tool is currently only 

released and supported for Windows. 

ω Optionally the FRC Driver Station software to control your robot, also only supported on Windows. 

These tools are available online as an update to the installed LabVIEW platform installer DVD that is included with the kit 

of parts. You can find these updates on the FIRST web site team updates page: 

http://usfirst.org/roboticsprograms/frc/content.aspx?id=450. 

Installing the NetBeans Plugins: Sun SPOT Java SDK for FRC and WPILib 

The FRC Plugins add the FRC specific components to your standard NetBeans installation. The NetBeans plugins contain 

everything needed to extend your Java development environment to program your cRIO. The FRC plugins enable 

NetBeans to directly download and debug code on the NI cRIO controller. The plugins include project templates and 

http://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs
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sample programs to help you get started developing robot programs. Please read the "Java Getting Started Guide" for 

details on how to install the plugins offline or using the online update site. 
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How to Set Up Your 2012 Driver Station  

Reimage the Classmate 
Before you use your Classmate, you must reimage your machine, regardless if you have the 2010, 2011 or 2012 model. 

To do this, please follow the steps below:  

1) Make sure the Classmate is turned off, but plugged in. 

2) Insert the ά2012 Imageέ ¦{. ¢ƘǳƳō 5ǊƛǾŜ ƛƴǘƻ ŀ ¦{. ǇƻǊǘ ƻƴ ǘƘŜ /ƭŀǎǎƳŀǘŜΦ όwŜƳŜƳōŜǊ ǳǎŜ ǘƘŜ άнлмн LƳŀƎŜ 

ŦƻǊ ǘƘŜ 9мм /ƭŀǎǎƳŀǘŜέ ŦƻǊ ǘƘŜ /ƭŀǎǎƳŀǘŜǎ ŘƛǎǘǊƛōǳǘŜŘ in 2011 and 2012, ŀƴŘ ǘƘŜ άнлмн LƳŀƎŜ ŦƻǊ ǘƘŜ 9лф 

/ƭŀǎǎƳŀǘŜέ ŦƻǊ ǘƘŜ Classmates distributed in 2010).  

3) Power on the Classmate and tap the F11 key on the USB keyboard. Tapping the F11 key during boot will bring up 

the boot menu.  

4) ¦ǎŜ ǘƘŜ ŀǊǊƻǿ ƪŜȅǎ ƻƴ ǘƘŜ ƪŜȅōƻŀǊŘ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ¦{. ŘŜǾƛŎŜ όƛǘ ǿƛƭƭ ōŜ ŎŀƭƭŜŘ άDŜƴŜǊƛŎ Flash Diǎƪέ). 

5) Press the ENTER key when the USB device is highlighted.  

6) To confirm that you want to reimage the Classmate, type άмέ ŀƴŘ click ENTER. Then, type ά¸έ ŀƴŘ ŎƭƛŎƪ ENTER. 

The Classmate will load the CTL AutoInstaller.  The installation will take 15-30 minutes. 

7) When the installation is complete, remove the USB drive.  

8) Restart the Classmate. The Classmate will boot into Windows.  

Initial Driver Station Boot  
¢ƘŜ ŦƛǊǎǘ ǘƛƳŜ ǘƘŜ /ƭŀǎǎƳŀǘŜ ƛǎ ǘǳǊƴŜŘ ƻƴΣ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ǳƴƛǉǳŜ ǎǘŜǇǎΣ ƭƛǎǘŜŘ ōŜƭƻǿΣ ǘƘŀǘ ȅƻǳΩƭƭ ƴŜŜŘ to take. The initial 

boot may take several minutes; make sure you do not cycle power during the process. 

Please note that these steps are only required during original startup. 

Initial Driver Station Set Up  

1. Log into the Developer account. 

2. Click ά!ǎƪ ƳŜ ƭŀǘŜǊέΦ 

3. /ƭƛŎƪ άhYέΦ The computer now enters a Set Up that may take a few minutes. 

4. Establish an Internet connection. 

5. hƴŎŜ ȅƻǳ ƘŀǾŜ ŀƴ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴΣ ŎƭƛŎƪ ǘƘŜ {ǘŀǊǘ ƳŜƴǳΣ ǊƛƎƘǘ ŎƭƛŎƪ ά/ƻƳǇǳǘŜǊέ ŀƴŘ ŎƭƛŎƪ άtǊƻǇŜǊǘƛŜǎέΦ 

6. {ŎǊƻƭƭ ǘƻ ǘƘŜ ōƻǘǘƻƳ ǎŜŎǘƛƻƴΣ ά²ƛƴŘƻǿǎ ŀŎǘƛǾŀǘƛƻƴέΣ ŀƴŘ /ƭƛŎƪ ά!ŎǘƛǾŀǘŜ ²ƛƴŘƻǿǎ ƴƻǿέ 

7. /ƭƛŎƪ ά!ŎǘƛǾŀǘŜ ²ƛƴŘƻǿǎ ƻƴƭƛƴŜ ƴƻǿέΦ ¢ƘŜ ŀŎǘƛǾŀǘƛƻƴ Ƴŀȅ ǘŀƪŜ ŀ ŦŜǿ ƳƛƴǳǘŜǎΦ 

8. When the activation is complete, close all of the windows. 

9. Navigate through the Microsoft Security Essentials Setup Wizard. Once it is complete, close all of the windows. 

10. {Ŝǘ ŀ ǘƘŜƳŜ ŦƻǊ ȅƻǳǊ ŎƻƳǇǳǘŜǊ ōȅ ǊƛƎƘǘ ŎƭƛŎƪƛƴƎ ŀƴȅǿƘŜǊŜ ƻƴ ǘƘŜ 5ŜǎƪǘƻǇ ŀƴŘ ŎƭƛŎƪƛƴƎ άtŜǊǎƻƴŀƭƛȊŜέΦ 

11. {ŎǊƻƭƭ ǿƛǘƘƛƴ ǘƘŜ ǘƘŜƳŜǎ ŀƴŘ ǎŜƭŜŎǘ ŀ ǘƘŜƳŜΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ ά²ƛƴŘƻǿǎ т .ŀǎƛŎέΦ bƻǘŜ ǘƘŀǘ ǳǎƛƴƎ ŀƴȅ ƻŦ ǘƘŜ 

ά!ŜǊƻέ ǘƘŜmes has been shown to slow down processing when using the Microsoft Kinect.  

Update Classmate Software 

In order for the Classmates to arrive at Kickoff locations in time, they were shipped before the final version of the 

software was ready. It is essential that you update your classmate software before proceeding so that you are using the 

most updated software throughout this set up and during competition. 

a) Retrieve the driver station update http:// joule.ni.com/nidu/cds/view/p/id/2263.   

 

b) Open file 

http://joule.ni.com/nidu/cds/view/p/id/2263
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c) Click setup.exe 

d) Choose next 

e) Choose next 

f) Product notifications are optional. Answer as you see fit. 

g) Read, and if appropriate, accept the user license agreement. (If you do not accept the user license agreement, 

LΩƳ ŀŦǊŀƛŘ ǿŜΩǊŜ ƛƴ ǘǊƻǳōƭŜΧύ 

h) Ditto for the supplemental license agreement 

i) After the software loads, choose finish and restart the computer when prompted 

Set your team number  

When the classmate reboots it will automatically open the Driver account. 

Click on the Set up Tab and enter your team number in the field provided and Tab out of the field. As noted above, 

ǿŜΩǾŜ ǳǎŜŘ ǘŜŀƳ ƴǳƳōŜǊ фффф ŦƻǊ ǘƘŜǎŜ ŜȄŀƳǇƭŜǎΦ 
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How to Set Up Your Robot Control System 
Veteran teams may skip this step and use their robot from a prior season in place of the bench top set up when testing 

the Driver Station set up throughout the rest of this document. 

Locate the following control system components and layout their locations on an appropriate nonconductive surface 

(e.g. plywood or plastic) to permit wiring connections as shown in the power distribution diagram on the FRC Kit of Parts 

Website. Plan the positions of the components to leave space to access the various connectors. 

ω Kit Materials: 

o Power Distribution Board 

o cRIO with modules (1x NI9201 in slot 1; 1x NI 9403 in slot 2; 1x NI 9472 in slot 3) 

o Analog Breakout (to be installed with the NI 9201 module in slot 1) 

o Digital Sidecar (to be connected to the NI 9403 module in slot 2) 

o Solenoid Breakout (to be installed with the NI 9472 module in slot 3) 

o Wireless bridge, DAP-1522 

o Circuit breakers 

o Jaguar speed controllers, qty 2 (Team-provided Victor 884 speed controllers may also be used) 

o 2 PWM cables 

o Crossover cable 

o 120-amp circuit breaker (CB3-SM-120 or similar) 

o 12V DC motors, qty 2 

o 6 AWG wire and ring terminal connectors 

o 22 AWG or better wire 

o 18 AWG or better wire 

o Appropriate wire and connectors for size of motors 

o 12V Battery (Enersys NP18-12 recommended) 

o 12V/5V Adapter 

ω Tools Required: 

o Wago Tool 

o M6 nut driver (10mm socket) 

o WŜǿŜƭŜǊΩǎ Ŧƭŀǘ-head screwdriver 

o Wire cutters, strippers, and crimpers 

o тκмсέ ƴǳǘ ŘǊƛǾŜǊ 

An example of a completed bench top setup is shown in Figure 1. 
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Completed Robot Control System Benchtop Set Up 

Control System Set Up 

Power Distribution Board (PD)  

Make each of the following connections. Refer to the Power Distribution Board datasheet located on the Kit of Parts 

website for additional detailed information. 

 

Power Distribution Board Connections 

ω 12V Power connection to the Power Distribution Board from the 120-Amp circuit Breaker 

o ²!wbLbDΥ ǘƘŜ ǎƘŀƴƪǎ ƻƴ ǘƘŜ tƻǿŜǊ 5ƛǎǘǊƛōǳǘƛƻƴ .ƻŀǊŘ ǳǎŜ ƳŜǘǊƛŎ aс ƴǳǘǎΦ ¦ǎŜ ƻŦ ѻέ ƴǳǘǎ ǿƛƭƭ ǎǘǊƛǇ ǘƘŜ 

studs on the Power Distribution Board. 

o NOTE: Do not connect a battery to the Power Distribution Board until after all other connections are 

established and double-checked. 

ω 24V Power connection to the cRIO 

ω Power connections to the Analog Breakout, Digital Sidecar, and Solenoid Breakout from the VB3 breaker outputs 

(use 20A breaker).  

ω Power connection to the Jaguar Speed Controllers from any of the Maxi Breaker outputs (for 40A circuits). 

http://www.usfirst.org/frc/kitofparts
http://www.usfirst.org/frc/kitofparts
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cRIO 

Make each of the following connections. Refer to the cRIO manual link available in section 3.2 for additional detailed 

information. 

 cRIO-FRC II cRIO-FRC 

Slot 1 9201 (with Analog Breakout) 9201 (with Analog Breakout) 

Slot 2 9403 (connected to Digital Sidecar) 9403 (connected to Digital Sidecar) 

Slot 3 9472 (connected to Solenoid Breakout) 9472 (connected to Solenoid Breakout) 

Slot 4 Empty Either 9201, 9403, or 9472 as needed 

Slot 5 9201 (with Analog Breakout) N/A 

Slot 6 9403 (connected to Digital Sidecar) N/A 

Slot 7 9472 (connected to Solenoid Breakout) N/A 

Slot 8 Empty N/A 

Connect the 24V cRIO supply from the PD board using the supplied power connector (Part NO CTF040V8). Plug the 

Ethernet cable from network port 1 to the Driver Station. 

 

cRIO 24V Power Connection 

Analog Breakout  

Make each of the following connections. Refer to the Analog Breakout datasheet in for additional detailed information. 

ω Plug the Analog Breakout to the NI 9201 module installed in slot 1 of the cRIO 

ω Connect J3 to the Power Distribution Board using a 20A Circuit 

ω Lƴǎǘŀƭƭ ŀ ƧǳƳǇŜǊ ƻƴ ǘƘŜ !ƴŀƭƻƎ .ǊŜŀƪƻǳǘΩǎ ά.ŀǘǘŜǊȅ {ŜƭŜŎǘƛƻƴ WǳƳǇŜǊέ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ !ƴŀƭƻƎ .ǊŜŀƪƻǳǘ 

Datasheet to enable battery monitoring. 

Solenoid Breakout  

Make each of the following connections. Refer to the Solenoid Breakout datasheet in section 3.5 for additional detailed 

information. 

ω Plug the Solenoid Breakout into the NI 9472 module installed in slot 3 of the cRIO. 

ω Connect J3 to the Power Distribution Board using a 20A Circuit 
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Analog & Solenoid Breakout Power Connections 

Digital Sidecar  

Make each of the following connections. Refer to the Digital Sidecar datasheet for additional detailed information. 

ω Using the supplied DB-37 ribbon cable, connect to the NI 9403 module installed in slot 2 of the cRIO.  

ω Connect J22 to the Power Distribution Board using a 20A Circuit 

Connect PWM cables to Jaguar Speed Controllers (PWM #1 to Jaguar #1; PWM #2 to Jaguar #2). 

 

Digital Sidecar Connections 

120-Amp Circuit Breaker  

Make each of the following connections. 

ω /ƻƴƴŜŎǘ ǘƘŜ ά.!¢έ ǘŜǊƳƛƴŀƭ ǘƻ ǘƘŜ άҌέ ǘŜǊƳƛƴŀƭ ƻŦ ŀƴ !ƴŘŜǊǎƻƴ ŎƻƴƴŜŎǘƻǊ 

ω /ƻƴƴŜŎǘ ǘƘŜ ά!¦·έ ǘŜǊƳƛƴŀƭ ǘƻ ǘƘŜ άҌέ ǘŜǊƳƛƴŀƭ ƻƴ ǘƘŜ t5 ōƻŀǊŘΦ 
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120 Amp Breaker Setup 

Jaguar Speed Controllers and 12VDC Motors 

Make each of the following connections for each of the two Jaguar speed controllers and associated 12VDC motors. 

Refer to the parts datasheet for additional information 

ω /ƻƴƴŜŎǘ ǘƘŜ ά±-έ ǘŜǊƳƛƴŀƭ ǘƻ ǘƘŜ ά-έ ƻǳǘǇǳǘ ƻŦ ŜƛǘƘŜǊ ŀ aŀȄƛ ƻǊ ±.о ōǊŜŀƪŜǊ ƻƴ ǘƘŜ t5 ōƻŀǊŘ 

ω /ƻƴƴŜŎǘ ǘƘŜ ά±Ҍέ ǘŜǊƳƛƴŀƭ ǘƻ ǘƘŜ άҌέ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ǎŀƳŜ aŀȄƛ ƻǊ ±.о ōǊŜŀƪŜǊ ƻƴ ǘƘŜ t5 ōƻŀǊŘ 

ω /ƻƴƴŜŎǘ ǘƘŜ άa-ά ǘŜǊƳƛƴŀƭ ǘƻ ƻƴŜ ƻŦ ǘƘŜ ƳƻǘƻǊ ƛƴǇǳǘ leads 

ω /ƻƴƴŜŎǘ ǘƘŜ άaҌέ ǘŜǊƳƛƴŀƭ ǘƻ ǘƘŜ ƻǘƘŜǊ ƳƻǘƻǊ ƛƴǇǳǘ ƭŜŀŘ ƻŦ ǘƘŜ ǎŀƳŜ ƳƻǘƻǊ 

NOTE: Do not connect the Ethernet cable between the bridge and the cRIO at this time. The first 
ōŜƴŎƘǘƻǇ ǘŜǎǘ ǿƛƭƭ ǳǘƛƭƛȊŜ άǘŜǘƘŜǊŜŘέ ƻǇŜǊŀǘƛƻƴΦ hƴƭȅ ŀŦǘŜǊ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǘŜst with tethered 
operation will the bridge be used for a wireless connection to the Driver Station. 
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Jaguar Power Connections 

!ǘ ǘƘƛǎ ǇƻƛƴǘΣ ȅƻǳǊ ŜƭŜŎǘǊƛŎŀƭ ǿƛǊƛƴƎ ŦƻǊ ǘƘŜ άǊƻōƻǘέ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ōŜƴŎƘǘƻǇ ǘŜǎǘ ǎƘƻǳƭŘ ōŜ ŎƻƳǇƭŜǘŜΦ .ŜŦƻǊŜ ǘǳǊƴƛƴƎ ǘƘŜ 

benchtop system on, ensure that all power connections are connected with the proper polarity and that any power 

cables you manufactured are correct. Applying reversed power will permanently damage many of the control system 

components (e.g. the wireless adapters and Jaguar speed controllers).  

Confirmation of LED Status on Control System Components  
.ŜŦƻǊŜ ǇƻǿŜǊƛƴƎ ƻƴ ŜƛǘƘŜǊ ȅƻǳǊ Ǌƻōƻǘ ƻǊ ȅƻǳǊ άōŜƴŎƘ ǘƻǇέ ǎȅǎǘŜƳΣ ŜƴǎǳǊŜ ǘƘŜ ƳƻǘƻǊǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ƛŦ 

they were to become immediately operational, they would not pose a safety hazard. Also ensure the joysticks plugged 

ƛƴǘƻ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ŀǊŜ ΨŎŜƴǘŜǊŜŘΩΦ  

1. /ƻƴƴŜŎǘ ŀ ōŀǘǘŜǊȅ ǘƻ ǘƘŜ !ƴŘŜǊǎƻƴ ŎƻƴƴŜŎǘƻǊ ƻŦ ǘƘŜ άōŜƴŎƘǘƻǇ ǘŜǎǘέ ǎŜǘǳǇΦ ¢ǳǊƴ ƻƴ ǘƘŜ ǇƻǿŜǊ ǘƻ ǘƘŜ άōŜƴŎƘǘƻǇ 

ǘŜǎǘέ ǎŜǘǳǇ ŀǘ ǘƘŜ Iƛ-Amp 120A circuit breaker.  

2. Immediately after turning on the power, confirm that each of the items below is operating correctly: a. On the 

Power Distribution Board, three green LEDs should be lit: +5V supply, +24V supply, and +12V supply  

a) On the Digital Sidecar, three ƎǊŜŜƴ [95ǎ ǎƘƻǳƭŘ ōŜ ƭƛǘΥ άtƻǿŜǊ LƴǇǳǘΣέ Ҍр±Σ ŀƴŘ Ҍс±  

b) On the Analog Breakout, one green LED should be lit.  

c) On the Solenoid Breakout, one green LED should be lit  

d) The Jaguar LEDs should be flashing yellow.  

e) Note that the Driver Station display will provide status on communications with cRIO, code running state, 

etc. 
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How to Configure Your  CompactRIO 
All FRC teams, both Rookie and Veteran teams, must configure/reconfigure the cRIO in preparation for the 2012 season. 

The cRIO Imaging Tool is preloaded on the Classmate and is also available on the Software included in the Kit of Parts. 

Set the Static IP Address of the Computer you are using for development  

Note:  This is for Windows 7.  The steps for Windows XP will look slightly different. 

 

1. Select Start»Control Panel» View Network Status and Tasks»Change Adpater Settings»Local Area Connection to 

display the Local Area Connection Properties dialog box. 

2. On the General page, select Internet Protocol (TCP/IPv4) 

3. Click the Properties button to display the Internet Protocol (TCP/IP) Properties dialog box. 

4. Select the Use the following IP address option. 

5. In the IP address text box, if this computer is the Classmate and you have run the Driver Station software and 

successfully set your team number, you should see 10.xx.yy.5, where xx corresponds to the first one or two 

digits of your team number and yy corresponds to the last two digits of your team number. If this is not the 

classmate PC you should set the address to 10.xx.yy.6 as the Driver Station defaults to 10.xx.yy.5 for its IP 

address. In this text box, change the final digit .5 to .6. 

Team Number Static IP Address 

45 10.0.45.6 

234 10.2.34.6 

1024 10.10.24.6 

6. The Subnet mask text box defaults to 255.0.0.0. Change this value to 255.255.255.0 

7. Click the OK button twice to close the Internet Protocol (TCP/IP) Properties and Local Area Connection 

Properties dialog boxes. 

8. Click the Close button to close the Network Connections dialog box. 

Considerations Before Running th e cRIO Imaging Tool 
Before configuring the cRIO with the cRIO Imaging Tool, you must ensure that the hardware and software are configured 

properly. You should also ensure you have all of the latest updates, including the latest Utilities update. 

Do not use the cRIO Imaging Tool on the cRIO over a wireless connection. If the connection is lost, the data that the cRIO 

Imaging Tool writes to the cRIO will be corrupted. 

Do not use Measurement and Automation Explorer (MAX) to install additional software on the cRIO. MAX overwrites the 

FRC VIs on the cRIO, which makes the cRIO unusable for the FRC competition. If you use MAX to install additional 

software on the cRIO, you must use the cRIO Imaging Tool to restore the device to a usable state. 

Before running the cRIO Imaging Tool, ensure the SAFE MODE switch on the cRIO is turned off (this only applies to the 

cRIO-FRC, on the cRIO-FRC II, the dipswitches are only available on the cRIO Imaging Tool). For routine use, do not use 

the cRIO Imaging Tool when the cRIO is in SAFE MODE. 
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Severe corruptions of the software or settings on the cRIO result in the device no longer functioning. If the cRIO is 

corrupted or if the IP Address is set incorrectly, the device boots only in SAFE MODE. When this occurs, switch the device 

into SAFE MODE. The cRIO Imaging Tool offers to reformat the disk. After the disk has been reformatted, switch the cRIO 

out of SAFE MODE, reboot, and run the cRIO Imaging Tool normally. 

Running the cRIO Imaging Tool  
Complete the following steps to configure the cRIO with the cRIO Imaging Tool.  

Note: Make sure the wireless is turned off on your computer before doing these tasks. 

 

1) Plug the cRIO into the Classmate using the yellow Ethernet crossover cable provided in the Kit of Parts. 

2) Select Start»All Programs»National Instruments(folder)»LabVIEW 2011(folder)»FRC 2012 cRIO Imaging Tool to 

launch the cRIO Imaging Tool dialog box. You also can display this dialog box by selecting Utilities»cRIO Imaging 

Tool in the LabVIEW Getting Started window. 

3) Select the cRIO you want to configure from the Select cRIO Device table. This table lists all cRIO devices visible 

on the network to the host computer. 

4) In the Development Environment section, specify whether you want to run and debug LabVIEW, C/C++, or Java . 

a. ²ƘŜƴ ŘŜǾŜƭƻǇƛƴƎ Ǌƻōƻǘ ŎƻŘŜ ǳǎƛƴƎ [ŀō±L9² ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ έ!ƭǿŀȅǎ Ǌǳƴ ŘŜǇƭƻȅŜŘ ŎƻŘŜ ŀǘ 

ǎǘŀǊǘǳǇέ ƻǇǘƛƻƴ ōŜ ǎŜƭŜŎǘŜŘ, but means that using the Undeploy option in LabVIEW will do nothing. 

5) Place a checkmark in the Format Controller checkbox. Use the Format Controller section to restore an image on 

the cRIO or update the cRIO with a new name or team ID. 

6) From the Select Image list, select the most recent FRC_2012_xx.zip file to download the FRC_2012_xx image to 

the cRIO. The FRC_2012_xx image consists of support for LabVIEW, C/C++, and Java programming and supports 

both the cRIO-FRC and the cRIO-FRC II. 

7) Enter the name you want to use to identify the cRIO in the Device name text box. 
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8) Enter your team number in the Team ID field. The cRIO Imaging Tool sets the IP address of the cRIO to 

10.xx.yy.2, where xx corresponds to the first or first two digits of the team number and yy corresponds to the 

last two digits of the team number. 

9) Click the Apply button to apply the changes you made and download the FRC_2012_xx image to the cRIO. Do 

not turn off power to the cRIO or interfere with the network connection while the cRIO Imaging Tool downloads 

the image to the cRIO. 

10) When the reconfiguring device window states the CompactRIO image was successfully updated, click close on 

the small dialog box. 

11) Allow the tool to rescan and detect your cRIO. The cRIO graphic should now show green for all modules which 

are installed in the correct locations. Any red modules are either missing or not installed in the correct slot, 

ƘƻǾŜǊ ȅƻǳǊ ƳƻǳǎŜ ƻǾŜǊ ǘƘŜ ǊŜŘ ƳƻŘǳƭŜ ƎǊŀǇƘƛŎ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ /ƭƛŎƪ άwŜǎŎŀƴέ ƛŦ ȅƻǳ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǳǇŘŀǘŜ 

the graphic. 

12) After verifying that all modules are installed in the proper locations, close the cRIO Imaging Tool. 

 

If you want to switch to another development environment, select the new development environment from the Choose 

Development Environment section and click the Apply button. Switching development environments does not reformat 

or download a new image to the cRIO. 

Refer to the LabVIEW Robotics Programming Guide for the FIRST Robotics Competition for more information about the 

cRIO and other programming procedures. You can access this guide by selecting the Tutorials tab on the LabVIEW 

Getting Started window, by navigating to the Progam Files\National Instruments\LabVIEW 2011\manuals\FRC 

Programming Guide directory and opening index.html or by browsing to http://www.ni.com/info  and entering 

άCw/¢ǳǘƻǊƛŀƭǎέ ŦƻǊ ǘƘŜ LƴŦƻ /ƻŘŜ. 

Using the Classmate with your cRIO 
1) Log into the Driver Account 

2) Plug the following devices into your Classmate 

- Joysticks 

- cRIO using the yellow crossover Ethernet cable (via the only Ethernet port on the Classmate and port 1 on 

the cRIO) 

 

The basic Driver Station setup with simulated robot (cRIO, motors, etc) 

3) Turn on your cRIO using the 120A main circuit breaker (make sure that the Analog Breakout Board is attached to 

the 9201 module in slot 1 of your cRIO and that it has the jumper installed for battery voltage tracking). 

The cRIO should have a 9201 module in slot 1 with the accompanying Analog Breakout board installed and wired 

http://www.ni.com/info
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4) On the left side of the Driver Station window, check the status indicators to confirm that the Classmate has 

communication with the cRIO (meaning that IP addresses are set and the cRIO has been imaged). This will be 

indicated with a green light next to Communications.  

Screenshot 1 

Status indicators relay crucial information about system performance. 

5) In the Setup Tab, confirm that the Driver Station recognizes your joysticks. Joysticks should be listed in green. If 

the joysticks were not connected or recognized hit F1 to cause the DS to re-enumerate the USB joystick devices. 
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How to Build and Load Programming in LabVIEW, C/C++, and Java  
Teams should only read the section for the programming language they have chosen. 

How to Build and Load a LabVIEW Program  

Configuring an FRC Robot Project  

1) Launch LabVIEW. 

2) Click the FRC cRIO Robot Project link in the Projects window to display the Create New FRC Robot Project dialog 

box. 

3) In the Project name text box, enter the name you want to use to identify the new FRC robot project. 

4) In the Project folder text box, enter the location on the host machine to which you want to save the project files 

and VIs. 

5) In the cRIO IP address text box, enter the IP address of the cRIO to which you want to deploy the project. The IP 

address of the cRIO must be in the form 10.xx.yy.2, where yy corresponds to the last two digits of the team 

number and xx corresponds to the remaining first or first two digits of the team number. Note that the team 

number entered here should not contain any leading zeroes.  

Team Number cRIO IP Address 

45 10.0.45.2 

234 10.2.34.2 

1107 10.11.7.2 

 

6) Click the Finish button to close the Create New FRC Robot Project dialog box and create the new FRC robot 

project. LabVIEW displays the new FRC robot project in the Project Explorer window. 

Running the FRC Robot Project 

You can deploy the FRC robot project to the cRIO before making any modifications. In the Project Explorer window, 

right-click the Robot Main.vi item and select Run from the shortcut menu. LabVIEW deploys the Robot Main VI and any 

support files for the VI to the cRIO. The Robot Main VI then runs on the cRIO. If the robot has a joystick connected to 

port 1 of the Driver Station and Jaguar motor controllers controlling the two wheels, you can move the joysticks and 

observe how the robot responds. 

You also can run the FRC robot project on the cRIO and maintain a connection with the host computer to perform live 

front panel programming and debugging. By maintaining a connection with the host computer, you can monitor 

indicators and observe how changes to the front panel of VIs affect the behavior of the robot. 

Complete the following steps to run the FRC robot project and perform live front panel debugging. 

1) In the Project Explorer window, double-click the Robot Main.vi item to open the Robot Main VI. 

2) Click the Run button of the Robot Main VI to deploy the VI to the cRIO. LabVIEW deploys the VI, all items 

required by the VI, and the target settings to memory on the cRIO. 

3) Move the joysticks and observe how the robot responds. 

4) Click the Abort button of the Robot Main VI. Notice that the VI stops. When you deploy a program with the Run 

button, the program runs on the cRIO, but you can manipulate the front panel objects of the program from the 

host computer. 
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If you redeploy the Robot Main VI with the Run button, the cRIO stops and restarts the Robot Main VI. LabVIEW 

redeploys any VIs that changed or are no longer in memory on the cRIO. 

Refer to the LabVIEW Robotics Programming Guide for the FIRST Robotics Competition for more information about 

creating and running a LabVIEW program. You can access this guide by selecting the Tutorials tab on the LabVIEW 

Getting Started window, by navigating to the Program Files\National Instruments\LabVIEW 2011\manuals\FRC 

Programming Guide directory and opening index.html or by browsing to http://www.ni.com/info  and entering 

άCw/¢ǳǘƻǊƛŀƭǎέ ŦƻǊ ǘƘŜ LƴŦƻ /ƻŘŜ. 

How to build and load a C/C++ program  

Creating the sample program  

1) Launch WindRiver Workbench using the desktop shortcut. 

2) {ŜƭŜŎǘ άbŜǿέ ǘƘŜƴ ά9ȄŀƳǇƭŜΧέ ŦǊƻƳ ǘƘŜ CƛƭŜ ƳŜƴǳΦ 

3) /ƘƻƻǎŜ ά±Ȅ²ƻǊƪǎ 5ƻǿƴƭƻŀŘŀōƭŜ YŜǊƴŜƭ aƻŘǳƭŜ {ŀƳǇƭŜ tǊƻƧŜŎǘέ ŀƴŘ ŎƭƛŎƪ άbŜȄǘҔέΦ 

 

4) /ƘƻƻǎŜ ά5ŜŦŀǳƭǘ wƻōƻǘ aŀƛƴ tǊƻƎǊŀƳέ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ƻŦ ŎƘƻƛŎŜǎ ǇǊŜǎŜƴǘŜŘ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ άCƛƴƛǎƘέΦ 

http://www.ni.com/info
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5) Notice that the project is now loaded into the Project Explorer tab on the left panel of Workbench. 

 

6) If you double-ŎƭƛŎƪ ƻƴ ǘƘŜ ά5ŜŦŀǳƭǘwƻōƻǘΦŎǇǇέ ŦƛƭŜ ƴŀƳŜ ƛƴ ǘƘŜ tǊƻƧŜŎǘ 9ȄǇƭƻǊŜǊΣ ȅƻǳΩƭƭ ǎŜŜ ǘƘŜ /ҌҌ ǎƻǳǊŎŜ ŎƻŘŜ ƛƴ 

a tab in the main window in Workbench. 
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7) To build the program, right-click on the project name ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŜȄǇƭƻǊŜǊ ŀƴŘ ǎŜƭŜŎǘ ά.ǳƛƭŘ tǊƻƧŜŎǘέ ŦǊƻƳ ǘƘŜ 

pop-up context menu. 

 

8) ¸ƻǳ ǎƘƻǳƭŘ ǎŜŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ōǳƛƭŘ ƛƴ ǘƘŜ ά.ǳƛƭŘ /ƻƴǎƻƭŜέ ǘŀō ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ²ƻǊƪōŜƴŎƘ ǿƛƴŘƻǿΦ LŦ 

ȅƻǳ ŘƻƴΩǘ ǎŜŜ ǘƘŜǎŜ ǊŜǎǳƭǘǎΣ ŜȄƛǘ ŦǊƻƳ ²ƻǊƪōŜƴŎƘ ŀƴŘ ǊŜǎǘŀǊǘ ƛǘ, then rebuild the project. 

 

Downloading the program  

1) {Ŝǘ ǳǇ ȅƻǳǊ ǘŜŀƳ ƴǳƳōŜǊ ƛƴ ²ƻǊƪōŜƴŎƘ ǎƻ ƛǘ Ŏŀƴ ŦƛƴŘ ȅƻǳǊ ǊƻōƻǘΦ ¢ƻ Řƻ ǘƘƛǎΣ ǎŜƭŜŎǘ ά²ƛƴŘƻǿέ ŀƴŘ ǘƘŜƴ 

άtǊŜŦŜǊŜƴŎŜǎέ ŦǊƻƳ ǘƘŜ Ƴŀƛƴ ƳŜƴǳΦ 

2) hƴ ǘƘŜ ǇǊŜŦŜǊŜƴŎŜǎ ǿƛƴŘƻǿ ǎŜƭŜŎǘ άCLw{¢ ŘƻǿƴƭƻŀŘŜǊ ǇǊŜŦŜǊŜƴŎŜǎέΦ ¢Ƙen fill in your team number and the file 

to download to the robot. It will likely be: 

C:\WindRiver\workspace\DefaultRobot\PPC603gnu\DefaultRobot\Debug\DefaultRobot.out You can use the 

ά.ǊƻǿǎŜΧέ ōǳǘǘƻƴ ǘƻ ŦƛƴŘ ƛǘΦ  

hƴŎŜ ŘƻƴŜ ǘƘŜǎŜ ǎŜǘǘƛƴƎǎ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ōŜ changed until you decide to work on a different project. 

3) ¢ƻ ŘƻǿƴƭƻŀŘ ǘƘŜ ǇǊƻƎǊŀƳ ŎƭƛŎƪ ƻƴ άCLw{¢έ ŀƴŘ ǘƘŜƴ άDeployέ ŦǊƻƳ ǘƘŜ aŀƛƴ ƳŜƴǳ ƛƴ ²ƻǊƪōŜƴŎƘΦ LŦ ǘƘŜ ŎwLh ƛǎ 

properly set up, the file will be downloaded. 

Running the program  

Reboot the cRIO to run the program and then proceed to ά.ŀǎƛŎ hǇŜǊŀǘƻǊ /ƻƴǘǊƻƭ to verify basic teleoperated and 

autonomous control of the robot. The steps here are described in more detail in the C/C++ Getting Started Guide 

available in: C:\WindRiver\docs\extensions\FRC\GettingStartedWithC or at http://firstforge.wpi.edu/sf/go/doc1197.  

How to build and load a Java program  

Creating the BuiltInDefaultCode Project  

1) Launch NetBeans. 

http://firstforge.wpi.edu/sf/go/doc1197
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2) {ŜƭŜŎǘ άCƛƭŜ Ҕ bŜǿ tǊƻƧŜŎǘΧέΦ 

3) In the New Project 5ƛŀƭƻƎΣ ōǊƻǿǎŜ ǘƻ ά{ŀƳǇƭŜǎ Ҕ Cw/ WŀǾŀέΦ 

4) {ŜƭŜŎǘ ά5ŜŦŀǳƭǘ/ƻŘŜtǊƻƧŜŎǘέ 

5) /ƭƛŎƪ άbŜȄǘ Ҕέ 

6) /ƭƛŎƪ άCƛƴƛǎƘέ 

NetBeans displays the new BuiltInDefaultCode project in the Projects window. 

Building and Running the BuiltInDefaultCode Project  

You can build and deploy the BuiltInDefaultCode project to the cRIO before making any modifications. Before starting 

ƛƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻƳǇǳǘŜǊ ȅƻǳΩǊŜ ǳǎƛƴƎ ŦƻǊ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ŎƻƴƴŜŎǘŜŘ ŀƴŘ ŎƻƴŦƛƎǳǊŜŘ ǿƛǘƘ ǘƘŜ ŎƻǊǊŜŎǘ Lt 

address as instructed in Section 2.6. If you are using the Classmate Driver Station for software development, the IP 

address should already be correctly set. If you are use another computer for software development, its IP address 

ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ ŀƴ ŀŘŘǊŜǎǎ ǘƘŀǘ ŘƻŜǎƴΩǘ ŎƻƴŦƭƛŎǘ ǿƛǘƘ ǘƘŜ /ƭŀǎǎƳŀǘŜΣ Ǌƻōƻǘ ƻǊ ǿƛǊeless bridge, such as 10.xx.yy.6 or 

10.xx.yy.10 (where xxyy is your team number). Complete the following steps to build and run the default code: 

1) Right-Click on the BuiltInDefaultCode project name. 

2) {ŜƭŜŎǘ ά{Ŝǘ ŀǎ aŀƛƴ tǊƻƧŜŎǘέ ŦǊƻƳ ǘƘŜ ǇƻǇ-up menu. 

3) Click tƘŜ ƎǊŜŜƴ άwǳƴ aŀƛƴ tǊƻƧŜŎǘέ ŀǊǊƻǿ ƛƴ ǘƘŜ bŜǘ.Ŝŀƴǎ ǘƻƻƭōŀǊΦ 

¢ƘŜ .ǳƛƭǘLƴ5ŜŦŀǳƭǘ/ƻŘŜ ǿƛƭƭ ōǳƛƭŘΣ ƭƻŀŘ ŀƴŘ Ǌǳƴ ƻƴ ǘƘŜ ŎwLhΦ ¸ƻǳ Ŏŀƴ ǇǊƻŎŜŜŘ ǘƻ ά.ŀǎƛŎ hǇŜǊŀǘƻǊ /ƻƴǘǊƻƭέ ǘƻ ǾŜǊƛŦȅ ōŀǎƛŎ 

teleoperated and autonomous control of the robot. Note that you may want to uncomment the autonomous code in 

BuiltInDefaultCode before building and testing. 
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Basic Operator Control  

#ÏÎÆÉÒÍÁÔÉÏÎ ÏÆ Ȱ4ÁÎË $ÒÉÖÅȱ #ÏÎÔÒÏÌ 3ÙÓÔÅÍ #ÏÍÐÏÎÅÎÔ /ÐÅÒÁÔÉÏÎ 
.ŜŦƻǊŜ ǇƻǿŜǊƛƴƎ ƻƴ ǘƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƳƻǘƻǊǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǎǳŎƘ ŀ way that if they were to 

become immediately operational, they would not pose a safety hazard. Also ensure the joysticks plugged into the Driver 

{ǘŀǘƛƻƴ ŀǊŜ ΨŎŜƴǘŜǊŜŘΩΦ 

1. Move the joystick #1 Z-Wheel to the down position [-]. 

2. Power up the Classmate Driver Station and the benchtop system. 

3. {Ŝǘ ǘƘŜ /ƭŀǎǎƳŀǘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ άhǇŜǊŀǘƛƻƴ Ҕ 9ƴŀōƭŜέΦ ²ƘŜƴ ŜƴŀōƭŜŘΣ ǘƘŜ WŀƎǳŀǊ [95ǎ ǎƘƻǳƭŘ ōŜ ǎƻƭƛŘ ȅŜƭƭƻǿ 

(assuming that the joystick inputs are centered.) 

4. ¢ƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳ ƛǎ ƴƻǿ ŎƻƴŦƛƎǳǊŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ǘǿƻ ƧƻȅǎǘƛŎƪǎ ǎƘƻǳƭŘ ƎƛǾŜ άǘŀƴƪ ŘǊƛǾŜέ ōŜƘŀǾƛƻǊΦ CƻǊ ŀƴ 

άƻǳǘ ƻŦ ǘƘŜ ōƻȄέ ŎwLhΣ ȅƻǳ ǎƘƻǳƭŘ ƻōǎŜǊǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōŜƘŀǾƛƻǊΥ 

a. Move joystick #2 all the way forward. The Jaguar connected to PWM #1 should have its LED change 

color to green and the motor connected to that Jaguar should turn forward. 

b. Move joystick #2 all the way backward. The Jaguar connected to PWM #1 should have its LED change 

color to red and the motor connected to that Jaguar should turn in reverse. 

c. Joystick #1 full forward should result in Jaguar on PWM #2 having a red LED and the motor turning in 

reverse. 

d. Joystick #1 full backward should result in Jaguar on PWM #2 having a green LED and the motor turning 

forward. 

#ÏÎÆÉÒÍÁÔÉÏÎ ÏÆ Ȱ!ÒÃÁÄÅ $ÒÉÖÅȱ #ÏÎÔÒÏÌ 3ÙÓÔÅÍ #ÏÍÐÏÎÅÎÔ /ÐÅÒÁÔÉÏÎ 
1. Move the joystick #1 Z-Wheel to the up position [+]. 

2. ¢ƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳ ƛǎ ƴƻǿ ŎƻƴŦƛƎǳǊŜŘ ǎƻ ǘƘŀǘ ƧƻȅǎǘƛŎƪ Ім ǎƘƻǳƭŘ ƎƛǾŜ άŀǊŎŀŘŜ ŘǊƛǾŜέ ōŜƘŀǾƛƻǊΦ CƻǊ ŀƴ άƻǳǘ ƻŦ 

ǘƘŜ ōƻȄέ ŎwLhΣ ȅƻǳ ǎƘƻǳƭŘ ƻōǎŜǊǾŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōŜƘŀǾƛƻǊΥ 

a. Move joystick #1 all the way forward while keeping the joystick centered from right to left. The Jaguar 

connected to PWM #1 should have its LED switch to green and the motor connected to that Jaguar 

should turn forward; meanwhile, the Jaguar connected to PWM #2 should have its LED switch to red and 

the motor connected to that Jaguar should turn in reverse. 

b. Move joystick #1 all the way backward while keeping the joystick centered from right to left. The Jaguar 

connected to PWM #1 should have its LED switch to red and the motor connected to that Jaguar should 

turn backward; meanwhile, the Jaguar connected to PWM #2 should have its LED switch to green and 

the motor connected to that Jaguar should turn forward. 

c. aƻǾŜ ǘƘŜ ƧƻȅǎǘƛŎƪ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ ŦƻǳǊ άŎƻǊƴŜǊǎέ ς ǿƘŜƴ ŎƻƳǇƭŜǘŜƭȅ ƛƴ ŜŀŎƘ άŎƻǊƴŜǊέ ƻƴƭȅ ƻƴŜ ƳƻǘƻǊ 

should turn. (¢Ƙƛǎ ǿƻǳƭŘ ƛƳǇƭŜƳŜƴǘ άǇƛǾƻǘέ ǘǳǊƴǎ ƻƴ ŀ ǘȅǇƛŎŀƭ Cw/ ǊƻōƻǘΦύ 

d. While holding down button 2 of the joystick, move the joystick from side to side. Both motors should 

turn with rates proportional to the distance the joystick is moved away from center. This would 

ƛƳǇƭŜƳŜƴǘ άǎǇƛƴέ ǘǳǊƴǎ ƻƴ ŀ ǘȅǇƛŎŀƭ Cw/ ǊƻōƻǘΦ 

e. Experiment with moving the joystick to different positions, noting that different output behaviors take 

effect depending upon the position of the joystick. 

3. {Ŝǘ ǘƘŜ /ƭŀǎǎƳŀǘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ άhǇŜǊŀǘƛƻƴ Ҕ 5ƛǎŀōƭŜΦέ 

4. ¢ǳǊƴ ƻŦŦ ǘƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳ ōȅ ŦƛǊƳƭȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ǊŜŘ ōǳǘǘƻƴ ƻƴ ǘƘŜ Iƛ-Amp 120A circuit breaker. 

5. Turn off the Driver Station by powering down the Classmate. 
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#ÏÎÆÉÒÍÁÔÉÏÎ ÏÆ Ȱ!ÕÔÏÎÏÍÏÕÓȱ #ÏÎÔÒÏÌ 3ÙÓÔÅÍ #ÏÍÐÏÎÅÎÔ /ÐÅÒÁÔÉÏÎ 
.ŜŦƻǊŜ ǇƻǿŜǊƛƴƎ ƻƴ ǘƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳΣ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƳƻǘƻǊǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ƛŦ ǘƘŜȅ ǿŜǊŜ ǘƻ 

become immediately operational, they would not pose a safety hazard. Also ensure the joysticks plugged into the Driver 

{ǘŀǘƛƻƴ ŀǊŜ ΨŎŜƴǘŜǊŜŘΩΦ 

1. Turn on the Driver Station by powering up the Classmate. Wait approximately 35 seconds for the Driver Station 

to boot to the status screen. 

2. {Ŝǘ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ άaƻŘŜΥ !ǳǘƻƴƻƳƻǳǎέ ǳǎƛƴƎ ǘƘŜ ōǳǘǘƻƴǎ ƻƴ ǘƘŜ hǇŜǊŀǘƛƻƴ ǘŀō ƻŦ ǘƘŜ 5{Φ 

3. /ƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ǎŎǊŜŜƴ ǊŜŀŘǎ ά{ȅǎǘŜƳΥ 5ƛǎŀōƭŜŘέ ŀƴŘ άaƻŘŜΥ !ǳǘƻƴƻƳƻǳǎΦέ 

4. ¢ǳǊƴ ƻƴ ǘƘŜ ǇƻǿŜǊ ǘƻ ǘƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳ ŀƴŘ ǿŀƛǘ ŦƻǊ ǘƘŜ ŎwLh ǘƻ ōƻƻǘΦ {Ŝǘ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ ά{ȅǎǘŜƳΥ 

9ƴŀōƭŜŘέ ǳǎƛƴƎ ǘƘŜ ŜƴŀōƭŜ ǘƻƎƎƭŜ ƻƴ ǘƘŜ hǇŜǊŀǘƛƻƴ ǘŀō ƻŦ ǘƘŜ 5{Φ 

5. {Ŝǘ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ ά{ȅǎǘŜƳΥ 5ƛǎŀōƭŜŘέ ƛƴ ǘƘŜ hǇŜrations tab to disable the benchtop system. 

6. {Ŝǘ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ άaƻŘŜΥ ¢ŜƭŜƻǇŜǊŀǘŜŘέ ƛƴ ǘƘŜ hǇŜǊŀǘƛƻƴǎ ǘŀōΦ 

7. {Ŝǘ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ ά{ȅǎǘŜƳΥ 9ƴŀōƭŜŘέ ǘƻ ǊŜ-enable the benchtop system with teleoperated control. Check 

that the motors move in accordance with the program coded for the joystick(s). 

8. {Ŝǘ ǘƘŜ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ ǘƻ ά{ȅǎǘŜƳΥ 5ƛǎŀōƭŜŘΦέ 

9. ¢ǳǊƴ ƻŦŦ ǘƘŜ άōŜƴŎƘǘƻǇέ ǎȅǎǘŜƳ ōȅ ŦƛǊƳƭȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ǊŜŘ ōǳǘǘƻƴ ƻƴ ǘƘŜ Iƛ-Amp 120A breaker. 

10. Turn off the Driver Station by switching to the setup tab and hitting the exit button, then logoff and power down 

the Classmate. 
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How to Configure Your Camera  
¢ƘŜ ŎŀƳŜǊŀ ŎƻƳŜǎ ǿƛǘƘ ŀ ƴŜǘǿƻǊƪ ŀŘŘǊŜǎǎ ƻŦ мфнΦмсуΦлΦфл ŀƴŘ ŀ Ǌƻƻǘ ǇŀǎǎǿƻǊŘ ƻŦ άǇŀǎǎέΦ The IP address and user 

accounts must be updated to work for the recommended FRC configuration (camera is plugged into robot radio). 

Using the Camera Configuration Tool  
A tool to automatically configure the camera for FRC use is installed with the FRC Utilities Update. 

1. Connect your computer to the camera using a crossover Ethernet cable. 

2. {Ŝǘ ȅƻǳǊ t/Ωǎ Lt ŀŘŘǊŜǎǎ ǘƻ мфнΦмсуΦлΦ·· ǿƘŜǊŜ ·· ƛǎ ǎƻƳŜǘƘƛƴƎ ƴƻǘ ƛƴ ǳǎŜ όм-255), for example 192.168.0.6. See 

άIƻǿ ǘƻ {Ŝǘ ¦Ǉ ¸ƻǳǊ нлмн 5ǊƛǾŜǊ {ǘŀǘƛƻƴέ for instructions on how to set a static IP address. 

3. Close the window and wait while it configures the network card. 

4. Select Start»All Programs»National Instruments(folder)»LabVIEW 2011»Setup Axis Camera to launch the Setup 

Axis Camera Tool dialog box. You also can display this dialog box by selecting Tools»Setup Axis Camera in 

LabVIEW. 

5. The green IndicatƻǊ ƭƛƎƘǘ ƴŜȄǘ ǘƻ ǘƘŜ ǘŜȄǘ ά/ŀƳŜǊŀ ŦƻǳƴŘ ŀǘ мфнΦмсуΦлΦфлέ should be lit. If it is not, verify that 

your camera is powered on (the ring on camera face should be green) and properly connected and that your 

computer IP address was set properly in steps 2 and 3. If the indicator is still unlit, reset your camera using the 

instructions contained inside the tool as Step 3. 

6. Ensure the Robot Radio option is selected and enter your team number in the Team ID box. 

7. Click Apply. 

 

Manual Configuration of the Camera  
The username/password combinations that work with the default code are shown in the table below. As long as at least 

one of these users is configured, the camera initialization software will work. 

User name FRC 
Password FRC 
root pass (Axis default, must be changed) 
root admin 
FRC FRC 

To change passwords: 

1. Connect your computer to the camera using a crossover Ethernet cable. 

2. {Ŝǘ ȅƻǳǊ t/Ωǎ Lt ŀŘŘǊŜǎǎ ǘƻ мфнΦмсуΦлΦ·· ǿƘŜǊŜ ·· ƛǎ ǎƻƳŜǘƘƛƴƎ ƴƻǘ ƛƴ ǳǎŜ όм-255), for example 192.168.0.6. See 

section 5.2.1 for instructions on how to set a static IP address. 

3. Close the window and wait while it configures the network card. 

4. Navigate your web browser to http://192.168.0.90/. 

5. LŦ ŀ ά/ƻƴŦƛƎǳǊŜ wƻƻǘ tŀǎǎǿƻǊŘέ ŘƛŀƭƻƎ ōƻȄ ǇƻǇǎ ǳǇΣ ŜƴǘŜǊ ǘƘŜ ǳǎŜǊƴŀƳŜ ϦǊƻƻǘϦ ŀƴŘ ǘƘŜ ǇŀǎǎǿƻǊŘ "pass". 

6. If a login dialog pops up, enter the username "root" and the password "pass" (this is the default password). 

7. In the top right, click "Setup" 

8. On the left, click "Users" 

9. Click "root" and click "Modify" 

10. 9ƴǘŜǊ ǘƘŜ ǇŀǎǎǿƻǊŘ άŀŘƳƛƴέ into the two password boxes. 

11. Click άOKέ, then άSaveέ. 
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To change the IP: 

1. hƴ ǘƘŜ ƭŜŦǘΣ ŎƭƛŎƪ ά¢/tκLtέ 

2. /ƭƛŎƪ ƻƴ ǘƘŜ ǊŀŘƛƻ ōǳǘǘƻƴ ƴŜȄǘ ǘƻ ά¦ǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Lt ŀŘŘǊŜǎǎέ ǘƻ ǎŜƭŜŎǘ ƛǘ 

3. Lƴ ǘƘŜ άLt ŀŘŘǊŜǎǎέ ōƻȄ ŜƴǘŜǊ млΦȄȄΦȅȅΦммΦ ¢ƘŜ ȄȄΦȅȅ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ƛǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ǊƻōƻǘΦ 

4. Click ά{ŀǾŜέ 

The camera can also be connected to the second Ethernet port on the 8-slot cRIO FRC. In this configuration the IP is left 

at the default 192.168.0.90. The User name and Password are setup identically to if the camera is connected to the radio 

Camera tools and documentation  
A link for vendor information about the Axis M1011 camera can be found from the Kit of Parts website. 

 

Camera Power Feed on the Power Distribution Board 

  

http://www.usfirst.org/frc/kitofparts































