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Getting Started with the 20 12 FRC Control System
Welcome to the 202 FRC season! We strongly suggest teams complete the steps below to perform an out of the box
(OTBYenchtop test before using any of the components to build a roddte OTB Test is a way to

determine your Drive6tation system is functional at a basic level

FdadaNB (GKFG RSZGAOSa 6SNBYyQld RIYIF3ISR Ay &AKALLAY3
ensure the Classmate and cRIO are imaged correctly

verify Classmate operation with the Robot Controller.

=A =4 =4 =

If you have feedback on the system or this document @gasst 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 yowsave all of these documents so they agady for immediate reference by your tearfthese documents can

all be found on the FRC KitRdirts Websitéhttp://www.usfirst.org/frc/kitofparts).

1 Getting Started with the 2@FRC Control Systefthis document)

1 FRC Control System Control System Component Datasheets (Power DistributioDRpaidSidecar, Analog
Breakout,SolenoidBreakout)

1 2012 Kickoff Ki€hecklist

1 2012 Robot Power Distribution Diagram

1 2012 Robot Data Connectivity Diagram

Identify and Inventory Control System Components

Identify each of the components in your kit usthg descriptions and photos provided in tKéckoff KitChecklist.

Record the quantities you received on your printed checklist. Report any inconsistencies within 3 days of receiving you
kit to TIMS as directed in the 2BCompetition Manual.

Veteran teans will need to gather the following items from the 20@®10or 2011Kit of Parts

cRIO

joysticks

robot wireless bridge
solenoid breakout

1 Wago power connectors
1 Soike relay

=A =4 =4 =4 =4 =4

Install Software on the Computer You Choose to Use for Development

7

Note: Ifyalz F NB dzaAy3a (GKS

¥ / y i
VL), 2dzNJ HamH [/ fFaayYlrd

Faay
€ a

a4 22dNJ RSOSE 2 LIY
O2YLX SiAy3a GKSa

S
S

U

The 202 FRC Control System can be programmed in Lab\M&Wa or C/C++. Teams should choose their programming
language at this poinfThe Classmate is a likely candidate for your Driver Station hardware, but you are also invited to
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supports a graphical programming language; Wind River Workbench, which supports C and C++ languag@eaosNet
which supports Java. After compiling, executables are transferred to the cRIO.

Regardless of the programngjianguage you plan to use, you must install the FRC Tools from the National Instruments
USBincluded in the 202 Kit of Parts.

If you would like to use LabVIEW, you can install it from the same National InstruofeBts

If you would like to use C/C+4gwycan 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 Netb&ans$DE fronhttp://java.sun.com

I FGSNI 82dz2Q@S Ayadlft SR &2 dzNall hiaubLintattte yaBgudge spedificlufiiftes.o | 4 ¢

- LabVIEWHttp://joule.ni.com/nidu/cds/view/p/id/2261)
- Java lttp://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/fr¥
- C/C++littp://firstforge.wpi.edu/sf/frs/do/viewSummary/projects.wpilib/frs

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

If you plan to use the Driver Statiopg@lication on your development machine, you must also install the Driver Station
Update fHttp://joule.ni.com/nidu/cds/view/p/id/2263).

Licensing
The National Instruments LabVIEW liceissactiveuntil January 15, 2013. ThEindRivelicense isactive untilJanuary
31, 2013 Java has no expiration date.

The National Instruments serial numbei Sk X86759
The Wind River Workbench License Authorization Code (LAC)dsguiated 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 FRRights 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.

Toinstall, 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

LyadlttlriAazy 238S&KSENR USEegBSIOW GHRot@ disk spaceThis 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 irfiere with that installation. However it will install over another version

of LabVIEW 2011
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Requirements for the C/C++ Programming Environment

LyadlrttlriAazy 2F GKS a2AyYR WAGSNIt | O1F3S¢ FTNRBY &S Cw/
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 ¥z hour to install. The FRC installation must be
installed in the directorgcA2 A Y RWA OSNE ® | RAFFSNBY(d OSNBAZ2Y 2F 22N]0S
be in a different directory.

Note: If you are installing WindRiver on alitmachine, please read the Workbench Installation Addendum distriby
with the Kickof Kit, and available on thi€it 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

LyadrttriAazy 2F GKS awk @l LI O1F3Sé¢ NBIdzZANBa || YAYAYd?
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 %2 hour to install. Users of the software must read the licens
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 witt
installation. (NOTE: Some of the beta test teams that did not disable virus detection before installation needed
to re-install their programmig 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 inWiedRiver
directory because that is the preferred location for the FRC installation (sbthe tools expect that location).

Install LabVIEW 2011 and Associated Components
1. Insert the NI LabVIE®O11for FRC2QAUSBL ¥ ( KS ! dzii 2 Ndzy LINP3INI Y R2SayQi
OKNRdzZAK Gaeé / 2Auddmii SNE | yR Of A0}
2. If you're programming in LabVIEW, click thstall Everythindink and follow the instructions that appear on the
screen. If you're programming in C/C++ or Java, clickngtall only the FRC Todlimk and follow the
instructions that appear on the scree

3. When prompted, enter the serial numhegl4X86759in the Serial Numbetext box.

4. On thelnstallation Summarnypage, choose t&Run License Manager to activate the productés)d click the
Nextbutton to display the NI Activation Wizard.

5. Select theAutomatically activate through a secure Internet connectiaption and click théNext button.

6. Enter the serial numbefS14X86759in the LabVIEWR2012FIRST Robotics Competitidext box.

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

8. Install updates, see above.
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Install Wind River Workbench

Installation Procedure

NOTE: If you have just installed the previdl&Bhe National Instruments Activation Wizard may sta
while Workbench is being installed. Internet access is needed to ceerple install for Workbench.

Insert theDVD After a few minutes the Installai/elcome screen will appedfollow instructions on your screen

At the InstallerChoose Activation Type screen, select Permanent activation and click Browse.

& Installer-Choose Activation Type

WIND RIVER

Chaoose your Activation Type:

OTEmpmrary activation (requires an Internet connection)

1 can only connect ko the Internet through a prosy server,

(& Permanent activation

Enter the full path to your product activation file.

)5

| [Ernwse‘. ]

Howe do T obtain & product activation file?

3]

[ < Back

J

Mext >

J

Cancel

]

Browse to theDVDR138732.41 directory and select FirstRoboti@)12 install.txt file. Click Open. No internet
connectivity is required to obtain your product activation file (FirstRobotics2 Z@stall.txt).

The FirstRobotics_2@1linstall.txt file contains the instiation keys and licensing needed to install and activate Wind
River products. Once the path to the FirstRobotics 2@istall.txt (product activation file) is displayed under

Permanent activation, click Next.

At the InstallerChoose Installation Filtescreen, make no changes. Click NEgilow 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 Gettiagi&arte

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 setupyour machine to program in Java, the following software components are required:

W Java SE Development Kit (JDK) version 6.
W NetBeans IDE version 6.7 or later.

You can use other IDEs if desired but the focus for this document is NetBeans.
W SunSPOT Java SDKHARC 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 forsésg:

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 64bit Windows the SunSPOT tools still need ®@BIDK sik2 g6y £ 2+ R | W5Y T2 NJ LJX
y2i G2AYyR264& Ecn®é \Zadi32bit gveniifyau @lsothdve aidit SDK\WM5sxy, \Baya. / Y
Give this SDK location to the NetBeans installer wizard.

2. Install NetBeans version 6.7 or later. Tikiavailable 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.
.SaAARSa (GKS G22fa FT2NJ WHGF LINRPINIYYAYy3I &82dQff Ffaz y¢

W The FRC cRIO Imaging Tool to format/initialize your cRIO for Java programming. Thisrneuoitig anly
released and supported for Windows.
W 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 thaieid wittuthe 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 con
everything needed to extend your Java development environment to program your cRIO. The FRC plugins enable
NetBeans to directly download drdebug code on the NI cRIO controller. The plugins include project templates and
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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 trdine 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 mode
To do this, please follow the steps below:

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

2) Insertthed®2012Imagé! { . ¢ KdzYo S5NA @GS Ayid2 + ' {. LER2NI 2y GKS
F2NJ GKS 9mm / fFaavyl GSéinZo2INehdR61d, y/RE 1EKSSY FalSiav HR ALaYT NERSO
/[ £ &ayl (QassmatesNistibétedl in 2010).

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

4 '3S GKS INNRg (1Sea 2y GKS (1Seo62F NR (FashBEQicéSOiG GKS

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

6) To confirm that you want to reimage the Classmé&ype & &1 |cNERRENTER hentyped . ¢ | VERTERf A O]
The Classmate will load the CTL Autolnstaller. The installation will ted@ rbfrutes.

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

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

Initial Driver Station Boot
¢tKS FTANRG GAYS GKS /flaayYlrasS Aa Gdz2NYy SR 2y b takeKThedtiall NB
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. Clicka! a1 0BNE P
3. / £ A O] TheiconYpétap now enters a Set Up that may take a few minutes.
4. Establish an Internet connection.
5. hyOS &2dz KIS 'y LYGSNYySid O02yySOGAiz2ys Ot A01 UGKS {
6. {ONREtf (2 G(KS @»EiIFVIAVOIM2WE Sa2tWRR / t A01 a&! OGAdI
7./t A01 a! OUAQGI UGS 2AyR2pa 2yfAYyS y2eéd ¢KS FOQUADI GA
8. When the activation is complete, close all of the windows.
9. Navigate through the Microsoft Security Essentials Setup Wizard.iOaammplete, close all of the windows.
10.{ SG I GKSYS F2NJ &2dzNJ O2YLJziSNJ 6& NRIKG Of AO1TAy3 |
11.{ ONRft gAGKAY GKS GKSYSa FyR aStSOG I GKSYSoe 2S5 N

G ! S NERmes haskb&en 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 essentibht 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 updatéttp:// joule.ni.com/nidu/cds/view/p/id/2263

b) Open file
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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 userdgreesaent,
LQY FFNIAR 6SQNB Ay (NRBdzmf SX0

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 agtou

Click on the Set up Tab and enter your team number in the field provided and Tab out of the field. As noted above,
6SQ@BS dzASR GSIY ydzYoSN) dpppdp F2N) 6KS&S SEI YLIX Sao

Team # 9999 Operation ) Setup 1/O

Volts —.— Team Number * Practice Round Joystick Setup (drag to order)

‘. Communications 3339 councdown  [IED Teleoperated
‘. Robot Code *This operation modifies - Aut 15 f] Enda
ationmodifies®<  Autonomous | 5] nd Game

. Stop Button [ = _andis
slow to comolete. Delay “" B SoundEffects

No Robot ’ Local Dashboard
Communication ™ Remote Dashboard Dashboard 1P pIEE]
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How to Set Up Your Robot Control System
Veteran teams may skip this step and use their rdbmtn a prior seasoin 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 locationan appropriate nonconductive surface
(e.g. plywood or plastic) to permit wiring connections as shown in the power distribution diagram on the FRC Kit of Par
Website. Plan the positions of the components to leave space to access the various connectors

w Kit Materials:

(0]

O O OO0 OO 0O 0O O o o o o o o oo

Power Distribution Board

cRIO with modules (1x NI9201 in slot 1; 1x NI 9403 in slot 2; 1x NI 9472 in slot 3)
Analog Breakout (to be installed with the NI 9201 module in slot 1)

Digital Sidecar (to be connected to the NI 9403 module injlot

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

Wireless bridge, DAP522

Circuit breakers

Jaguar speed controllers, gty 2 (Teanovided Victor 884 speed controllers may also be used)
2 PWM cables

Crossover cable

120-amp circuitbreaker (CBE&M-120 or similar)

12V DC motors, qty 2

6 AWG wire and ring terminal connectors

22 AWG or better wire

18 AWG or better wire

Appropriate wire and connectors for size of motors

12V Battery Enersys?NP1812 recommended

12V/5V Adapter

w Tools Requed:

(0]

(0]
(0]
(0]
(0]

Wago Tool

M6 nut driver (10mm socket)

WS g St Sh¥ad &crewdriver

Wire cutters, strippers, and crimpers
TKMcé ydzi RNRARGSNI

An example of a completed bench top setup is shown in Figure 1.
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Completed Robo€ontrol System Benchtop Set Up

Control System Set Up

Power Distribution Board (PD)
Make each of the following connections. Refer to the Power Distribution Board datdskastd on theKit of Parts
websitefor additional detailed informatio.

w

Power Distribution Board Connections

12V Power connection to the Power Distribution Board from the-AR(p circuit Breaker

o 2! wbLbDY (GKS akKlyla 2y GKS t2¢gSNI5Aa0GNAROGdziAZY
studs on the Power Distrittion Board.

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

24V Power connection to the cRIO

Power connections to the Analog Breakout, Digital Sidecar, and Solenoid&ré&akn the VB3 breaker outputs

(use 20A breaker).

Power connection to the Jaguar Speed Controllers from any of the Maxi Breaker outputs (for 40A.circuits)
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cRIO
Make each of the following connections. Refer to the cRIO manual link available in seZtionaiditional detailed
information.

cRIGFRC I cRIOGFRC

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 Breakou 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 Breakou N/A
Slot 8 | Empty N/A
Connect the24V 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 lagaBreakout datasheet in for additional detailed information.

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

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

w Lyadltft | 2dzYLISN 2y 0{KSt S Fi A 2yd WABLI§ NEdzIAQA a0 O AINIFSFNy
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.

w Plug theSolenoid Breakout into the NI 9472 module installed in slot 3 of the cRIO.
w 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 thgifal Sidecar datasheet for additional detailed information.

w Using the supplied DBY ribbon cable, connect to the NI 9403 module installed in slot 2 of the cRIO.
w Connect J22 to the Power Distribution Board using a 20A Circuit

Connect PWM cables to Jag&peed Controllers (PWM #1 to Jaguar #1; PWM #2 to Jaguar #2).

Digital Sidecar Connectisn

120-Amp Circuit Breaker
Make each of the following connections.

w / 2yySOG GKS a.!¢¢ GSN¥YAYyIlLIE (G2 GKS abé GSNYAYyILE 27
w / 2yySOG GKS 2 !t KS GEBNNAYINYAY I 2y (GKS t5 062F NR®
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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 additial information

| 2yySOE GGKSINIVAH/E 2 dePlLIdzK S2 B8 SAGKSNI I alEA 2NJ .0 0N
/| 2yySOG (GKS da+xbé GSNXYAYLFE (2 GKS aGbé 2dzildzi 2F GK
| 2yySOGa (KSENMARY It (2 2dls 2F (GKS Y20G2N Ay Lz

I 2yySOG G(GKS daabé GSNXYAYLFE (2 GKS 20KSNJ Y23G2N Ay Lz

N

€ eg¢ge¢g

NOTE: Do not connect the Ethernet cable between theAbridge and the cRIO at this time. The first
0SYOK(G2L) Sad oAttt dziAf AT S aiSiKSWMHB Rthered LIS NI
operation will the bridge be used for a wireless connection to the Driver Station.
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Jaguar Power Connections

g GKAA LRAYGZ &82dzNJ St SOGNROFE SANARY3I F2NI GKS ANBO2G:
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 apters and Jaguar speed controllers).

Confirmation of LED Status on Control System Components

. STF2NB LRgSNAY3I 2y SAGKSNI 282dzNJ NPo20G 2NJ @2dz2NJ a6 Sy OK
they were to become immediately operationahey would not pose a safety hazard. Also ensure the joysticks plugged
Ayid2 GKS BNAGSNI {GFGA2Y | NBE WOSYGSNBRQO®

1. /1 2yySOG | oFdGGSNE (2 GKS ' yRSNE2Y O2yySOi0l2NJ 2F GK
G0§Sadé¢ as uaahl20Alkcuil fteBked A
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, threeNB Sy [ 95& &aK2dzZ R 6S tAGY at 286SN LyL
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 communicationsciitld, code running state,
etc.

© FIRST 2012 FRC Getting Started with the 2012 FRC Control System Pagel5of 46



How to Configure Your CompactRIO
All FRC teams, both Rookie and Veteran teams, must configure/reconfigure the cRIO in preparation for fea26i.2
The cRIO Imaging Tool is preloaded on the Classmate and is also available on the Software included in the Kit of Part:

Set the Static IP Address of the Computer you are using for development
|| Note: This is for Windows The steps for WindowsPwill look slightly different.

1. Select Start»Control Panélliew Network Status and Task¥hange Adpater Settingisocal Area Connection to
display the Local Area Connection Properties dialog box.

On the General page, select Internet Protocol (TGRB)IP

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

Select the Use the following IP address option.

In the IP address text box, if this computer is the Classmate and you have run the Driver Station software and
succeshully 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 toxln6 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.

arwDn

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

Do not useéhe cRIO Imaging Tool on the cRIO over a wireless connection. If the connection is lost, the data that the cR
Imaging Tool writes to the cRIO will be corrupted.

Do not use Measurement and Automation Explorer (MAX) to install additional software oR e MAX overwrites the
FRC Vls 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 d® Imaging Tool, ensure the SAFE MODE switch on the cRIO is turtieid ofily applies to the
cRIGFRCon the cRICGFRC I, the dipswitches are only available on the cRIO ImagingHabutine use, do not use
the cRIO Imaging Tool when the cRI®D ISAFE 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 de
into SAFE MODE. The cRIO Imaging Tool offers to reformat the disk. After the disk has been reformatted, switch the c
out of SAFE MODE, reboot, and run the cRIO Imaging Tool normally.

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

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

1)
2)

3)

4)

5)

6)

7)

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

Select Start»All Progms»National Instruments(folder)»LabVIEW 2@dltier»>FRQ012cRIO Imaging Tool to

launch the cRIO Imaging Tool dialog box. You also can display this dialog box by s#iétiiagcRIO Imaging

Tool inthe LabVIEWGetting Started window

Select the cRIO you want to configure from the Select cRIO Device table. This table lists all cRI@Qsilgeices

on the networkto the host computer.

In the Development Environment section, specify whether you want to run and debug LabVIEW, C/C&+, or Jav
a. 2 KSy RS@St2LIAYy3 NRo2G O2RS dzaAy3d [Fo6xL92 Al Aa

a0 NI dzLJE 2 LJjbuttngansti$at ugirg) tthe OnidleplBy option in LabVIEW will do nathing

Place a checkmark in the Format Controller checkboxttésEormat Controller section to restore an image on

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

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

the cRIO. The FRC_2012_xx image dsnsisupport for LabVIEW, C/C++, and Java pragiaghand supports

both the cRIGFRC and the cRIERC II

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 Imagingefsdhe 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 downloaBR@& 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 ugaktetbse 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 catect sl
K2@PSNJ 82dzNJ Y2dzaS 20SNJ 6KS NBR Y2RdzZS INFLKAO F2NJ
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 asther 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 LabVIEWobotics Programming Guide for the FIRST Robotics Competition for more information about the
cRIO and other programming procedures. You can access this guide by seleclinptiads tabon the LabVIEW

Getting Started window, by navigating to tReogamFiled National Instrumentd_abVIEW 201ianual§FRC

Programming Guiddirectory and openingndex.htmlor by browsing tohttp://www.ni.com/info and entering

GCw/ ¢dzi2NRFf &¢ TFT2NJ GKS LyT2 [/ 2RS

Using the Classmate with your cRIO
1) Log into the Driver Account
2) Plug the following devices into your Classmate
- Joysticks
- cRIO using thgellowcrossover Ethernet cable (via the only Ethernet port on the Classmate and port 1 on
the cRIO)

The basic Driver Station setup with simel@trobot (cRIO, motors, etc)

3) Turn on your cRIO using the 120A main circuit breaker (make sure that the Analog Breakout Board is attached
the 9201 module in slot 1 of your cRIO and that it has the jumper installed for battery voltage tracking).
The cRIGhould have a 9201 module in slot 1 with the accompanying Analog Breakout board installed and wired
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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 IRIsEbsses are set and the cRIO has been imagéd will be
indicated with a green light next to Communications.

Screenshot 1
Status indicators relay crucial information about system performance.

5) Inthe Setup Tab, confirm that the Driver Statir@cognizes your joysticks. Joysticks should be listed in green. If
the joysticks were not connected or recognized hit F1 to cause the DStwreerate the USB joystick devices.
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How to Build and Load Programming in LabVIEW, C/C++, and Java

Teams shouldnly 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 ifPtlogectswindow to display the Create New FRC Roliojeet 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 cRIOR 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 remainingtfosfirst two digits of the team numbeNote that the team
number entered here should not contain any leading zeroes.

Team Number cRIOIP 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 projexthe 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 thes on the cRIO. If the robot has a joystick connected to

port 1 of theDriver Sation 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 th®©dld 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 Vs affect the behdte mbot.

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

1) Inthe Project Explorer window, doubtdick the Robot Main.vi item to open the Robot Main VI.

2) Click the Run button of the Robot Main VI to dgpibe 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. Wherdgploy 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 Mab\WEW
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 LabVIEMégram. You can access this guide by selectind therials tabon the LabVIEW

Getting Started window, by navigating to tReogram FiledNational Instrumentd_abVIEW 202inanual§FRC
Programming Guiddirectory and openingndex.html or by browsing tattp://www.ni.com/info and entering

GCw/ ¢dzi2NAIFf &a¢ F2NJ GKS LyF2 [/ 2RS

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

Creating the sample program
1) Launch WindRiver Workbench using the desktop shortcut.
2) { St SOG dabSgéXeh KISN®R Yo 9UEK Sy LEASE S Y Sy dzo
3y / K22a4S a+E22N) & 526yf2FRIFoftS YSNYySt az2RdzZ S { I YLX S

@ Mew Example — [ Cl i‘S-J

Select a wizard p—

Wizards:

1% Mative Sample Project

r ViWorks Downloadable Kernel Module Sample Project
16 VxWorks Real Time Process Sample Project

@ < Back Mext > e

L

4) | K2248 a5STFTrdzA § w2020 alAy tNRINIYE FTNRY GKS fAal
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f |
(@ New Project Sample l E] ﬂ_hj

Sample Froject Template —
Select a sample project template, :_" ;

Available Examples: Information:
I=F C++ Demonstration Program Default Robot Main Program
[=Default Robot Main Programi This sample implements the "default program” that
I=* Iterative Rebot Deme Main Program was preloaded en your cRIO when it came from the

factery. This pregram has both Autonomous and

Simple Robot Templat:
1 Simple Robot Temp .a i Operator Control code as described in the "Out of the
1= The Ball Demanstration Program box" directions.

TheCd D tration P . .
1= The € demo Demonstration Program You can use this as a slightly more advanced template

I= The Cobble Demonstration Program as a starting point for your own robet projects, or just
1= The Hello World Demonstration Program to see how some more advanced programming works,

I= The Panel Demonstration Program

1= The TIPC Inventory Demonstration Program
1= The TIPC Performance Demonstration Program
1= The TIPC Test Suite

@ Mext = [ Finish J ’ Cancel ]

5) Notice that the project is now loaded into the Proj&otplorer tab on the left panel of Workbench.

4 '[E-'UI DefaultRobot (Wind River ViWorks 6.3 Downloadable Ke
» 'EE: Build Targets (PPC803gnu - debug)

« [ Includes
[¢ DefaultRobot.cpp
[ @& Makefile
=| samplebd
E samp
L m TAMITE Dl A e A M e TR AA e e & T Ml e e e e I K

6) IfyoudoubleOf A O1 2y (GKS a5SFldz Gw2020P0LILIE FALS yIEYS Ay
a tab in the main window in Workbench.

Project Analyze Target FIRST Run  Window Help
W B0~ FTeBSByY THNE  vi ¥ -7

tor ~ B ¢ DefaultRebot.cpp 52
<~}==t>| - = hinclude "WPILib.h"
;6.3 Downloadable Ke . ] )
bug) * Thi=z is a demo program showing the use
9 # The SimpleRobot class i=s the base of a
# Antonomous and OperatorControl methods
*# the driver station or the field contro
clasz DefaultBEobot @ public SimpleRobot
swnloadable Kernel b {
EobotDrive *myRobot; S ro

Digitallnput *armUpperLimit; S oar
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7) To build the program, rigktlick on the projectnamgé y G KS LINR2 2SO0 SELX 2NBNJ | yR

pop-up context menu.

ID-H DefaultRobot (Wind River WiWorks 6.3 Downloadable

og| Bl

[t Includes
] DefaultRobot.cpp
Makefile
sampletdt
p

8) . 2dz aK2dAt R 488

S NBadzZ §a 2F (GKS o6dZAfR Ay @K

i K S a.
82dz R2y Qi aS8S8S GKS&asS NBadz ( &iéen reBltiditlie prejpeR Y 2 2NJ 06 Sy OK

E Feeds | 9] Error Log | ¥4 Tasks (2! Problems | & Properties | B Build Console &2 B

Build Started in Project 'DefaultRobot: 2009-12-31 14:24:01

Generation of makefiles started.

Generation of makefiles finished (Elapsed Time: 00:00].

Platform: Wind River VxWorks 6.3

Command: make --no-print-directory BUILD_SPEC=PPC603gnu DEBUG_MODE=1 TRACE
Working Directory: C:/WindRiverfworkspace/DefaultRobot/PPC603gnu

if [!-d ""dirname "DefaultRobot_partiallmage/Debug/Objects/DefaultRobot.e™™ 1; then mkdi
building DefaultRobot_partiallmage/Debug/Objects/DefaultRobot.o

if [ ! -d ""dirname "DefaultRobot_partiallmage/Debug/DefaultRebeot_partiallmage.o™™ ]: then
building DefaultRobot_partiallmage/Debug/DefaultRobot_partiallmage.o

if [ ! -d ""dirname "DefaultRobot/Debug/DefaultRobot.out™™ ]: then mkdir -p "dirname "Defa
building DefaultRobot/Debug/DefaultRobot.out

make: built targets of CAWindRiver/workspace/DefaultRobot/PPCE03gnu

Build Finished in Project *DefaultRobot’: 2000-12-31 14:24:06 (Elapsed Time: 00:05)

Downloading the program

1) { SO dzLJ €2dzNJ 0SIFY ydzYoSNJ Ay 22NJoSyOK a2 Ad OFy FaA
Gt NEBFSNByOSaé¢ FNRBY (KS YIFIAYy YSydzo

2) hy GKS LINBFTSNBYyOSa gAyR2¢ aSsft é&dllinyauCteam{nimber ang tigfie | RS
to download to the robot. It will likely be:
CA\WindRivetworkspac&DefaultRobotPPC603gniDefaultRobotDebugDefaultRobot.out You can use the

G4. NPsasSxé odzidizy
hyOS R2yS GKSas
3) ¢2 R2oyt2IR GKS

G2 TAYR Alo
a Schaiiged/uditi yolRd2ofdtd woyk®iSaRtifféreht pijéct.
LINE 3 NI Deplait AFONR Y2 Vi KISC Lawt {A6yE  VFS/yRiz (RRYS 12

properly set up, the file will be downloaded.

Running the program
Reboot the cRIO to run throgram and then
autonomous control of the robot. The steps

proceedtd . I & A O h LIS NJveiifp deic/teRgpératd@ tind
here are described in more detail in the C/C++ Getting Started Guide

available in: GWindRiveYdocd extension$FREGettingStaredWithC or athttp://firstforge.wpi.edu/sf/go/doc1197

How to build and load a Java program

Creating the BuiltinDefaultCode Project
1) Launch NetBeans.
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2) {StSOG acAtS B bSs tNRr2SOGXeé D

3) IntheNewProjecs A £ 23X ONRBgasS G2 a{lYLXSa B Cw/ W @JlEad
4) { St SOUG a5S8SFhdzA G/ 2RSt NB2S O ¢

5) / f A0l 4bSEG B¢

6) / f A0l AGCAYA&aKE

NetBeans displays the new BuiltinDefaultCode project in the Projects window.

Building and Running the BuiltinDefaultCode Project

You can build and deploy thguiltinDefaultCode project to the cRIO before making any modifications. Before starting
AYyadzaNE GKFG GKS O02YLJzi SN @2dzOQNB dzaAy3ad F2NJ a2Fidél NB R
address as instructed in Section 2.6. If you are usiagassmate 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
aK2dzZ R 0S aSié G2 Iy FRRNBaa (KIF (G éedsDhidgeQduch @1y &yyi60n & A i
10.xx.yy.10 (where xxyy is your team number). Complete the following steps to build and run the default code:

1) RightClick on the BuiltinDefaultCode project name.
2) {StSOG a{SiG Fa aluymehuNP2S0O0G¢ FTNRY GKS LRLJ
3) ClickKS 3INBSY dawdzy al Ay tNRB2SOG¢é FNNBg Ay GKS bSiG. S

¢KS . dAfOdLYS5STFldzZ G/ 2RS oAt O0dAfRI f2FR YR NHzy 2y {f
teleoperated and autonomous control of the robot. Note that you may wantrtoomment the autonomous code in
BuiltinDefaultCode before building and testing.
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Basic Operator Control

#1171 £ZEOI ACGET 1T T &£ O4ATE $OEOAG #1171 0011 3UOOAT 4
.ST2NB LRSSNAY3I 2y (KS aoSyOKG2LE aeé aayShadf theywaredlBd § K I i
become immediately operational, they would not pose a safety hazard. Also ensure the joysticks plugged into the Drive
{GFGA2Y T NB WOSYGiSNBRQ®

=

Move the joystick #1-¥Vheel to the down position].
Power up the Classmate Driveafitn and the benchtop system.
. { Sl GKS /ftlraayYridS S5NAGSNI {{lGA2y G2 ahLISNIGA2Y B
(assuming that the joystick inputs are centered.)
4, ¢KS G0SYyOKG2LX aeadSyYy Aad yz2xy DRYMEAR IANBRS acd G| GR N
G2dzi 2F GKS 02E¢ OwLh3I @&2dz aK2dzZ R 20aSNBS (KS F2f
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 dag 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 PWMalthg a red LED and the motor turning in

w N

reverse.
d. Joystick #1 full backward should result in Jaguar on PWM #2 having a green LED and the motor turning
forward.
#1171 £ZEOT AOETT T &£ O! OAAAA $OEOASd #1711 0071 3UOOAI

1. Move the joystick #1-2Vheelto the up position [+].
2. ¢KS ao0SyOKG2L)X aeadSy Aa y2¢ O2yFAIANBR az2 GKIFG 2
GKS 02E¢ OwLhz &2dz aK2dZ R 20aSNBS G(KS F2tft26Ay3 o

a. Move joystick #1 all the way forward while keeping the jayjstientered 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 an
the motor connectd 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 backvard; 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. a2@S GKS 228aiA0]1 (xoBEPKO2YLIIRESTFR dzNY G 62 RK S HE
shouldtun. ¢ KAa ¢2dzf R AYLI SYSyYy(d aLA@20¢ GdzNya 2y

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
AYLX SYSy( dalLlAyée GdaNya 2y F G@LAOIE Cw/ NRoO620®

e. Experiment with moving the joystick to different positions, noting that different output behaviors take
effect depending upon the position of the joystick.

3. {80 GKS /tFaaYlI(iS S5NADSNSPElr GA2y (2 GhLSNIGAZ2Y B
4, ¢dzNYy 2FF (GKS aoSyOK(G2LXE aeéaiSy -Ampl20AchdditbieakedNBS & & A y 3
5. Turn off the Driver Station by powering down the Classmate.
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#1171 £ZEOI ACGET T T &£ O/ 00111110066 #1711 0011 3UOOAT 4
.ST2NB LR ISNSWVYOKI2MEI RS A SYS SyadaNB GKFG GKS Y202N&R |
become immediately operational, they would not pose a safety hazard. Also ensure the joysticks plugged into the Drive
{GFrGA2y I NB WOSYGSNBRQO®

1. Turn on the Driver Statioby powering up the Classmate. Wait approximately 35 seconds for the Driver Station
to boot to the status screen.
2. {SG GKS BNAGSNI {GFdA2y (2 @a2RSY ! dzi2zay2Y2dzaée dzaAy
I 2YFANY (KIG GKS AaORBSYYRBIGRZ RE{fe A dAEY 2YR & DPE S
CdzNy 2y (GKS LIR2gSN) G2 GKS ao0SyOK(i2LXE &a2aitSYy |yR gt
9yl o6f SRé¢ dzaAy3a GKS Syl ofS G233tS 2y GKS hLISNIdAz2y
5. { SG GKS S5NRARGSNI { G} (A 2y raiiods tab fodidgablStNebenbhtop dysiemS Ré Ay
6. { S0 GKS S5NAGSNI {GFGA2y (G2 daz2RSY ¢St S2LISNIFGISRE AY
. {S0i GKS 5NRGSNI { il G A-engbleiin2 beachtépasystBnywith telgopedateddarirol. iCBeckNB
that the motors move in accordae with the program coded for the joystick(s).
8. { S0 GKS S5NAGSNI {GFdAa2y (2 a{eadSYyYy 5Aralof SRob¢
9. ¢dzNy 2FF (G(KS aoSyOK(Gi2LX aeaidsSy -Ampl2bAbkedkere LINBaaAy3d
10. Turn off the Driver Station by switching to the setup tab and hittiegexit button, then logoff and power down
the Classmate.

kW

\‘
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How to Configure Your Camera
¢tKS OFYSNI 02YSa 6A0GK | ySGé2N] | RRNBThaIPAadHress and Wserc y dn «
accounts must be updated to work for the recommende€FRnfiguration (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.
2.

Connect your computer to the camera using a crossover Etheri.ca

{Si @2dzNJt/ Qa Lt | RRNBaa (2 ™dH @b} fprexadple- 1924639 .8.5ee-
Gl 2¢ G2 {Si ! L) , 2 dNdstkuctions onHdnkaet BstdtidiiP dddress, ¢

Close the window and wait while it configaathe network card.

Select Start»All Programs»National Instruments(folder)»LabVIEW 2011»Setup Axis Camera to launch the Setu
Axis Camera Tool dialog box. You also can display this dialog box by selecting Tools»Setup Axis Camera in
LabVIEW.

ThegreenIndic& NJ f A3 K{G ySEG G2 GKS G &Ehoulddé i ViGdNdbt, varigy dzst R |
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 arifitBe indicator is still unlit, reset your camera using the
instructions contained inside the tool as Step 3.

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

Click Apply.

Manual Configuration of the Camera
Theusername/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 ciged)
root admin

FRC FRC

To change passwords:
1.
2.

© o N Ok

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

{SO @2dzNJ t/ Qa Lt | RRNBaa (2 w™dH @by fprexadple- 1924639 8 5ee-
section 5.2.1 fomstructions on how to set a static IP address.

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

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

LT | &/ 2yFAIdzNE w220 tlad462NRE RAIFf 23 0 2passli? LA dzL
If a login dialog pops up, enter the username "root" and the password "pass” (this is the default password).

In the top right, click "Setup”

On the left, click "Users"

Click "root" and click "Modify"

109y 0 SNJ (0 KS LI idtétdeaweiRassived Rokds y ¢
11. ClickdOK, thendSave.
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To change the IP:
1. hy GKS tSF¥ix OtAO] a¢/tklLté
2./ tA01 2y GKS NIRA2 odzidz2y ySEG G2 a!'asS (KS F2tt25¢
3. LY (4KS aLt | RRNBaaé¢ o062E SyiSNI mnodEEdPEédvmMmMPd ¢KS EE
4. Clicka { | @S¢

The camera can also be connected to the second Ethernet port onslet 8RIO 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 rac

Cameratools and documentation
A link for vendor information about the Axis M1011 camera can be found frorKithef Parts website

Camera Power Feed on the Power Distribution Board
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