FIRST Robotics
LabVIEW Training




SECTION 1: LABVIEW OVERVIEW

s A X KN =



NATIONAL INSTRUMENTS

N \sThuments  Robotics Revolution - Eran Castiel

Embedded
Controller
Programming

Sensing and
Actuation

Control Design
and Simulation

Communications
and Control

ni.comJsrobotics



POWERED BY

,,,,,, : W sTroments Robotics Revolution - Eran Castiel

NAT

What is LabVIEW?

* |tis atool used by scientists and engineers to measure and
automate the universe around us
* |tisagraphical programming environment
— programming—1 t |1 S a programming | angt
expert in a day or two ' '

— graphical —you draw your code

— environment —it is more than measurement and automation, it has
analysis and user interface capabilities created for scientists and
engineers

* Thereis alearning curve, so plan to study it
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What is LabVIEW?

Examples of LabVIEW in the professional world

LabVIEW controls the timing in the Large Hadron Collider
LabVIEW tests the XBox console and controllers
LabVIEW tests noise characteristics of Boeing planes

LabVIEW is used for data acquisition more than C++, C#, or any
other programming environment

DARPA challenge video
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What is LabVIEW?

DARPA Video :
http://www.youtube.com/watch?v=JclsrwSWzng&feature=related
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Learning LabVIEW

e Students will learn fastest by using LabVIEW

— Online tutorials provide a good start, but most will pick it up and learn
faster than you can teach

e Adults need structured lessons
— www.ni.com/FIRST, LabVIEW Training
* Mini-modules for quick overviews of various LabVIEW features

* Use the support forums
— www.ni.com/FIRST, Community Support

— Most of your questions have been asked, and answered, several times
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* |nstall LabVIEW using the DVD provided to your team. Installation
« Check ni.com/first, “Softwar e
- Use your team’s seri al nNumber

* Activate on as many team computers as you need to complete the
software programming. Obey the terms and conditions, limiting use
to projects related to FIRST Robotics.

 To ensure teams are all on the same version at tournaments, the
previous year’'s version wil/|l e

* When your team receives the new DVD as part of your robot kit,
install and use this new version.

— Uninstalling the old version is not required, but recommended.

* Troubleshoot installation and activation problems at ni.com/first
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LabVIEW Splash Screen

File Operate Tools Help

B L abVIEW ( 201042

Conne or man
updates. Last checked on January 27, 2010.

New Programming in Lab¥IEW

"l Elank W1
il FRC cRIC Robot Praject

g FRC Dashboard Project

E} Mare. .,

Open >

'@ﬂ. 2010 Game Robok Project. lvproj

Robotics Programming Guide

| Check version for
MI FIRST Community
LabYIEW Quick Reference Guide curre nt season

Getting Started with LabYIEW

Cnline Training

Technical Support

Eg Code Mame Optimus, lvproj Check for Updates

@ﬂ, 2010 Test Development. lvproj LabWIE'W Help

il The Add-tron 9000.vi Discussion Forurm

[l Teleop.vi Guamples )
i;ﬂ Finish.vi Analog Input Example
[l Begin.vi

! Gyro Example
[l Gyro Read.vi

Eﬂ» Relay Control,vi Track Two-Color Target Example

[l Solencid Control,vi Solenaid With Compressar Example

[ Browse, . 3 More...
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Using Examples

B! Select an example to open

Splash Screen —

DA Example - External Sample Clock,
Exa m p | es —_— D4 Example - Gyro
DA Example - Mixed Signal

Jowstick Butkon Latching Example
M O r' e Potentiometer with Driver Station

e BOFL34S 120 Accelerameter
Dewantech SRFOE Example
HiTechnic Accel Example
HiTechnic Compass Example
Compressor with Cylinder
Simple Solenoid Example
Solenoid With Compressor Example
Arcade Drive Example
Cuskom Motor Scaling Example
Jovwstick Input Example
Maotor Conkral Example
Serva
Tank Drive Example
ADYLI45 SPI Accelerometer
User Watchdog Example
Save Image to Disk Example
Servo Camera Example
Locate Colored Object
Twi Colar Servo Camera Exampleyl




PoweReosy - .
@ WEECEE NATIONAL INSTRUMENTS "“:?‘I:%?JT\?ELNTS Robotics Revolution - E ran Ca stie I

VIEW

New Programs

* Create a new program
— Splash Screen —Blank VI

®_ Untitled 1 Block Diagram

i B Untitled 1 Front Panel
File Edit “ew Project Operate Tools Window Help

13pt Application Font |v! ;mvl Fﬁ:v‘ ﬁvl
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LabVIEW

Block Diagram

Instructions:

Select the desired plot style (8 choices) and transparancy level (%) and run the VI, Control values may be changed while
the ¥Tis running. Additionally, the wiew of the 3D graph can be changed by positioning the mouse pointer over the graph,
hiolding dawn the left mouse button, rotating the graph ta the desired position, and releasing the left mouse button, Press N
the stop button to quit,

Plat Style
30 Graph I>
Plak Style 0.3 |> Basic Properties vi
;) cwSurfaceCantaur TBL) I> s
Transparency (%)
N y
Transparency (%)
40,00 60,00
“ .
n.3 b
20.00— —G0.00
stop
I 1] 0] G
0.00 100,00
o ]
Build the ¥, ¥, and Z matrices that form the 3D parametr\c‘ ‘Plnt the torus surface on the |Update the plot style and transparency prnpemes|
korus surface. (Ciiaraph3D Active & control, Jof the 3D parametric surface.
v
< >
v
< »

e User interface * Program instructions
* |nput/Output to user * Programming functions
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Front Panel

B Untitled 1 Front Panel
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Front Panel

) Untitled 1 Eront Panel ®
File Edit
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Automatic Tool Selection
Operate Value

Position/Size/Select —

Edit Text

Connect Wire

Set/Clear Breakpoint

Probe Data —

Set Color
X &
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Control Properties

& Untitled 1 Front Panel *

File Edit Yiew Project Operate Tools ‘“Window Help

M@ @ III 13pt Application Fonk |-r! ;mvl '._u:-rl ﬁvl ﬂ;vl

! J Lahbel
Find Terminal Zaption

Zhange bo Contral
J Plot Legend

Description and Tip... Scale Legend
Graph Palette
Digital Display
x Scrollbar

Create

Replace

[aka Operations
Advanced J ¥ Scale
Fit Control to Pane J ' Scale
Scale Object with Pane 1nit Label

Export Simplified Image. ..

% Scale
Y Scale
Transpose Array
J Autosize Plat Legend
Stack, Plots
Chart Hiskory Length,..

ni.com ./ roboti Properties
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Controls and Indicators
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FIRST’ .
Front Panel Properties

¥ Untitled 1 Front Panel *

File Edit Wew Project Operate Tools  ‘Window Help

Mﬁ @ ||| 13pt Application Font |1rl
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Help Window
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Wiring Functions
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FIRST’

Running Programs

¥ Untitled 1 Front Panel *
File Edit

m |@| ||| | 13pt Application

Yiew Project  Qperate  Tools
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FIRST’
Create Control

|__ _reate Constant
W Create Contral

i_reate Indicator

S 3top if True
Zonkinue if True
Boolean Palette P

Properties
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Data Flow
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Wiew  Project

Cperate  Tools  Mindow  Help
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Maotor Speed
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Remove From Project
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Reinitialize Walues to Default

Import Picture to Clipboard. ..
Set Tabbing Qrder. ..

Remove Broken Wires Ctrl+B
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Remove Breakpoints from Hierarchy

SubvI

Enable Diagram Grid Alignment Chrl+# lide R Untitled 2 (Sub¥1) Front Panel *
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2. Understanding the hardware

* Architecture
* CompactRIO
* Programming approach
* FIRST version
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FRC Topology

FRC Topology

e e N .-“;L wireless Access Point jl RO bOt
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:: Ethernet P
) Ca N b
Laptop Driver Station : : SO
]
D - 9 <} l
I Display ] [DM:I_ ]
p———————— Seiein cRIO-FRC - Power Distribution RModule
E Access FPGA | —
Point e | [ I
~ s I = Motor Drives,
Field 9403 - DIO = Digital Sidecar “—r Encoders. Bt
hManageimenl
System
s - Mator Urives,
oy 003 -pio | & Digital Sidecar | €= | | o o ctc..
"
:: J Analog & Pots, Gyros,
: : e <\ 9201 - Al - Bumiper Accelerometers, etc.
" |
1 e
Other Driver Stztions (3 I 1] Analog & — Pots, Gyros,
I L :: y2u1 - A A Bumper ntcelero:neters, etc.
'
"
"
" =
Pneumatic solenoids, Lamps
" & =S | > PSs,
" e - Bumper Relays, ete. e
I Other Robots (3) lc::::l
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Lo, Wireless Communication
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FRC System

LabVIEW cRIO Application

| < FFE G
Ethernet L N HKahl I

> Access Point CompactRIO System

Programming Flow

Develop CompactRIO Program using Laptop or Desktop
Test/Debug across Ethernet

Develop Windows Host Program

Deploy Standalone cRIO code (build executable)

Enjoy!
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CompactRIO Architecture
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3. FIRST Architecture in LabVIEW

e WPI Robotics
e FRC Robot Framework
e Dashboard Framework
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FIRST’ ., .
Competition Flow
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Open l I

and

Get/Set Values
Configure

skop

All WPI Robotics Library Functions follow these steps:
e Initilize
* Get/Set values
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WPI Programming
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[Set Speed andfor Position | Close references

bpen SEFYE reFerenceE

Average Biks

m ek GET GET AW
Avrging _|roLTacE WOLTAGE) = skakus |-

Fead the current voltage
[DEL ’ and average voltage values
Samples Per Second  [EmRPeR e

Channel [0

Close the analog

Cpen an analog channel
channel reference

reference

| M|False =
320240 ¥ | Enable Vision ||w ----- i
Camara I Camera [ Camara el Camera Camera Camera ] Camera
Eek Eet GET
DREN Size FPS STOR IMAGE sToe | |cLose

>
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e LabVIEW

RefNums

ILEFI: and Right Muators | fLeft and Right Motors |
RightMatorInverted [ @} ; T
LeftMatorInyverted [#~
Left Motor [owpwh 11— T —

right Motor [wpwmz | |zrored ~[#]
|Jaguar "—']

L gn]

faoystick 1] -

dovreizk dovrrizk
HISEL T
Open —}@

X
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* Functions for controlling
motors, sensors, actuators, /0,
camera, driver station, and to
perform other functions in the
robot.

e All follow the same Open,
Get/Set, Close process.

s A X KN =

™

NATIONAL
NSTRUMENTS

* WPI Robotics Library

ROEOT

<p

RobotDrive

ROEOT

I <,
b

I{C

ROEOT
=

_ormrunications

WPI Functions
ROEQT | ROEQT
- [l [t
SENSOrs Ackbuators
FROEQT | ROEQT P
P4 )
Driverskation _amera
ROEQT |
Lkilities

Robotics Revolution - Eran Castiel
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RobotDrive

* Open 2- or 4- motor version Dirive Dirive Dirive
. . OFEH 4u:-|=-|L:H CLOSE
* Drive using Arcade, Tank, or S .
. . DpenzMakar OpendMaokar Close
HOlonomIC Drlve DOirive DOirive DOirive
arcade Tank Holanm
 Close Motor Drive Dirive Drive
Arcadelrive TankDrive HolonomicDrive
ROEQT P Hl:fil' b
e Use Joystick palette to read & e
values from Joystick Jovystick Advanced

s A X KN =
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Sensor
e Access sensors on your robot. ST ROBOT b FOEDT b
Use these values to determine /e e 0
your robot’s ne *“EEEELTS'EEF C::::Ee: Encoder
& )]
FYro Ultrasonic

s A X KN =
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NAT

Actuators
e Use these VI's to—control oo d |
FIIZIBIEIT [ F:l:lEfl:!T b EOEQT
motors and actuators on your &= & o \
robot to control arms, launchers, MotorControl Servo Relay
and other tools. %;: “ﬁ“"“_"
Solenoid Compressar

s A X KN =
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 Send and receive analog and ey Sl et}
. . (i i mnrini
digital values on the cRIO, | |
Digitallnput DigitalOutpuk P
when other actuator and —=T T
sensor VI’'s do wnn YU
application. fnalogChannel  AnalogTrigger

s A X KN =
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Camera

Camera Camera Camera

 Acquire images from the OPEN () BE
camera. Cpen ReffMum Reqgi... RefMum Regi...

Camera Camera Camera

ETART ETapP CLOEE

Skark Skop Close

Camera Camera Camera

GET Get Img Gk On

IR AIGE Etring PC

zetlmage iaek Image Da... GetImgFrmCirlr
ROEDT b

Properties

s A X KN =
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Utilities
* Several useful functions for low- @ m
level control of cRIO, _ _

FPEAYersion LECs Swikch
 Watchdog timer is an important .
set of VI ’'s for
FPEATime

ROEQT P ROEQT P

W'akchidog Inkerrupks D4

s A X KN =
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NAT

Watchdog
e Shuts down robot in the event
that your driver station loses Open RefNUm Regi... Refum Regi...
communication with the robot.
FEED

* Requires that you periodically

@ ” Feed Delay and Fe, .. Close
feed t he wat t
from shutting down your robot.
kill SetEnabled

* |f you driver station shuts down, SREIEE
the watchdog is not fed and
your robot turns off.

 Make sure you feed the
watchdog or your robot will

~ & X
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o NAT

Driver Station

« Used to program the driver station @ ot
: Cowm
and to pass data between driver

Start Commu. .,
station and robot. '

Dirvr: DrvrStn)
Set Uzr
Diatal

z
(=]

-
Diata Hi
YWrite User M.., Set High Prior... Set Low Priori...

DRIVER DRIVER
STM'ION’ STM'ION’ RO-B;" 4
Y ) b

Enhanced IO  Compatibility IO Joystick

s A X KN =
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Robot Project

File ©Operate Tools Help

Click I

[ [=111] Prc

) FRC cRIO Robot Project
) FRC Das Froject

@ More. ..

Open
Teu
E; 2010 Game Robot Project. lvproj

E; Code Mame Optimus, [vproj

= 2. 1 &
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NATIONAL

Robot Project

B Create New FRC Robot Project

Select project name, folder, and IP address Lg_ Project: 2010 Game Robot Project.lvpr
E| E My Computer
P S0 el '5' Dependencies
2010 Game Robok Project ..-._ Build Specifications
E+ RT CompactRIO Target (10,00, yy.Q
Project folder . u TypeDefs
CiiDocuments and Settings)asttesti My Documents), =3 ['} [ Team Code
LabWIEW Dakal2010 Game Robot Project
- |;'§, Begin, vi
|-=aﬂ, Autonomous Independent.vi
cRIO IP address |§§']_, Autonomous Iterative,vi
10,300,y 02 - [mgll, Teleop.vi
|!ﬂ, Vision Processing, vi
|§§']_, Disabled. vi
- |, Periodic Tasks.vi
- |l Robot Global Data.vi
|-=aﬂ, Build DashBoard Data. vi

- |;‘Q, Firish, vi

@ [ Vision Support Code

< Back. || ek = | ’ Finish H Cancel ” Help ]

J - B T B « = j
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FRC Robotics Project

File Edit Miew Project Operate Tools  Window  Help
hSe xhoX||ER|IE-¢ 2|

Ikems | Files |

= Eg_ Project: 2010 Garme Robok Project. lvproj
m- B My Computer
E| RT CompactRIO Target (10,004,020
- [ TypeDefs
b [ Team Code
Wision Support Code
Support Code
Robaot Main. vi
Dependencies
Build Specifications

S
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E' Robot Main.vi Front Panel on 2010 Game Robot Project. lvproj/RT CompactRIO Target

File Edit ‘“ew Project Operate  Tools  indow  Help
o |{Bk IEI | 13pt Application Fant - |Em‘ e [E I o |
~
Tracking Chart
TeleOp: Button 3 aims at barget. 1-
Press 8 & 9 to zero gQyro, e
Autonomous: Rotates bo aim at barget, = -
g o- 0,00
k=]
N -1-
Enable Vision 20-
- o
[}
- 0- 0.00
Image Size o
Spl o
i 320x240 20
7 160 -
Lo100-
m
E 0,00
o '
£ 0=
o
-1o0-
1 p—
=
o 2 A
2m 0- 0,00
8 -
Finish 1= .
0 101
Time
-
2010 Game Raobot Praject. lvproj/RT CompactRIO Target| '3 »
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‘ File Edit ‘iew Project Operate Tools Window Help

5 |{§}| @@ |I.’D|IE|'|DJ} | 13pt Application Fort |« ” ;Dvi

Robot Main implements the Framework and
scheduler for your robotics program.

B

o] [ )

[Send user data ko dashboard]

It should not be necessary to modify the
Framewark, You should be able ba implerent i ¥=i: ||Tracking Chart
vour code within the Following YIs,

o o @——H
1. Begin.vi ®Target Info Tet Usr
Diata Hi

Called First bo Open [/, initialize data values,
load settings From file, select autonomous skyle,
Za. Aubonomous Tkerative,vi

Called each time an autonomous DS packet is Enable Yision ®Enable Yision
received and robot is enabled.

R
Zb. Autonomous Independent.vi {recormmended)

Started at the beginning of autonomous init and
runs unkil the autonomous ends.

React ko new DS data
such as mode or joystick changes.

| "Teleop Enabled” -

Finish

Creste [0 sessions

3, TeleOp.wvi Tl
2 inikial bak
Called each time a teleop DS packet is received MEalze ronn @_

and robot is enabled.

4, Disabled, vi
Called each time a packet is received and the
robuot is disabled.

Wit For
new DS data,

5. Wision, i
A parallel loop that acquires and processes
Camera images,

6, PeriodicTasks, vi

Parallel loops running at user-defined rates. Skart Robat Communicatian.
L E‘g}ﬁq Runs in parallel with user code,
7. Finish.wi
Called before exiting, so vou can save data,
clean up IO, etc. 0000000000000 o0o0o0o0o0o0og

Acquire camera images and
process them in parallel bo avoid

IH slowing down other loops.

Carry out periodic basks such as
control loops

OO0000o0000000000000000

2010 Game Robok Project lvproj/RT CompactRIO Target £

[l
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LabVIEW

| Fixed fluorescent 1 =]

Begin.vi

Image Size
|0.ﬁ.ut|:| "l ICameraI
Camera Address
Ilgz' 165.0.90 I Camera Camera “T“ Camera Camera Camera =|== Camera =|== Camera Camera
Eek Hek Eek Fek Eek Fek
OPEN Tize FPz wWE Expos Cmprsn| Eright _>|E :IhH
— _ _ _ T Vg errar oL
[Initialize camera settings. ¥ou may wank ko update resolution, or size elsewhere. | AT =

I'-.-'-.-'atn:hu:lngl
Dpen user watchdog, if not fed, IS will be halted, If disabled, the I will not halt

Hm :H when at a code breakpaoint, Be sure ko put robot an blocks iF nok using user wakchdoag,
OFEM _>|E|

fLeft and Right Motors |

RightMotorInverted

LeftMatarInverted

Left Mokar |4pp'.,.'.,.'r-.-'| 1" G Trive

Right Mator fepwm z | | hener -[#
|Jaguar hd

IJuistick 1 I

Joyrrizk Joyreizk|
HJSE 1 T
Open —}@
Ja--[H|
Gyro

WALl ™ GYRO aYRo
Open —}@
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aim e nnly

1 ah\IF\AT

React to new DS data
zuch as mode or jovystick changes.

| "Teleop Enabled" ""'

Mode

Firish

W ait Far
new DS data,

|"Finish" il . N
[ Autonormous Enabled

| "Timeout”

"Teleop Enabled”
"Autonomous Disabled”, "Teleop Disabled"
"Timeaout"
o - o "Finish"

D3 data didn't arrive,
igniore derived state
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This VI is called each time an teleop DS packek is
received,

Flarce wour feleop code inko the Execute case,
using the Elapsed time to affect the task being
carried out,

Wou can open 1D and initialize walue inthe init
case, ar in Begin.vi.

Fuk TeleOp code here

Makch Info

[ TeleOp Elapsed Seconds

Derived Robot State

msiruments  Robotics Revolution - Eran Castiel

TeleOp Mode

4] "Execute”, Default v

Fead Jowstick » and ¥ walue and
drive robot

Drrive

[
Left and Right Matars
Drive

[~

frcade
Dirive

Standard *

oy st
Ficad ’

aYR0 = GYFO
Get
@_; Angle

Jagstich axis 1 (x) [
Get axis 2 (v)

Build debug data ko send back

to dashboard
button 2 reseks gyro
|_Build -------- @Tracking Data
DiashEd|
Diata

| @Target Info :

[wision loop writes ko this global]
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edetedete: |"ItErati'-\.l'E" r'.‘r'.‘r'.‘ et

“("Init", Default = ™

[nitialize 1/ For autonomous |

Makch Info

. Autonomous Elapsed Seconds B

Dertved Robak State " | Autonomous Sektings, Aukonormous Style
This %] is called each time an autonomous DS iatchdo

packet is received, Use it ko implement an

iterative style of autonomaous,

Flace wour autonomous code into the Execute -
case, using the Elapsed time to affect the task ALeft and Right Motors |
being carried out,

Dirive
To change between the Independent and @"'
Tterative skyle, change Autonomouse Skyle value
in Begin, i

¥ou can open IO in the init case, or in Begin,vi.

x A
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Timeout

| "Tirneout” A

—l DS data didn't arrive,
igniore derived skake




Finish

1 000000 0

OoOoooooo

s A X KN =
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The robot controller program is about to finish,

Save collected data ko files, and carry out any
other tasks you'd like before exiting. You can
close refnums opened earlier in yaur program,
but they will be deaned up automatically
arnay .,

X

Jowstick, 1

NAT

NsThoments  Robotics Revolution

Finish

1000 0000000000000 00000000000000000020

KILL

Joyreizk

[~

NL=ft and Right Makars |

Jdoyreick

Close

Dirive

%o

Dirive:

CLOSE

GYRd

Clase

[Close Refs, save data, et |

Skop program

OO0 000 0000000000000 000000000000000020

S
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File Edit Wew Project Operate Tools Window  Help

e « X|| 6wk | R~ ol

Ikems | Files |

= Eg_ Project: 2010 Game Fobok Project., vpraoj
= B My Computer
: .. ' Dependencies
: . Buid Specifications
= E_:‘l RT CompactRIO Target (10,00, 020
- TypeDefs
- [ Team Code
[:_,I Yision Support Code
- [ Support Code
e Robot Main, vi
Dependencies
Build Specifications

E Deploy
(i

Explare
Fun as skartup

WisglD

Unset as skartup
Duplicate

W iNsTruments  Robotics Revolution

File Edit Yiew Project Operate Tools  Window Help

S « X[ ek | R o

Items | Files |

= |kl Project: 2010 Game Robat Project. lvpraj
E* E My Compuker
. L5 Dependencies

+% Build Specifications
= EL RT CompactRIC Target {10, 02)
H- [ TypeDefs
- [ Team Code
|:_,| Yision Support Code
- [} support Code
. jml, Robot Main.vi
- _'-L_:l_" Dependencies
=N +% Euild Specifications

eploy
Build
Explore
Run as startup
Unset as skartup
Duplicate

Remove From Projeck

Help. ..
Propetties

N 4 =

Remove From Project

' Help...

Properties

£y <Cc 1L &b
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Dashboard Project

File ©Operate Tools Help

Click I

Mew Prc
gl Elank v1

&) FRC cRIO Robot Project
Al FRC Dashboard Project

@ More...

Open
Teu
E; 2010 Game Robot Project. lvproj

E; Code Mame Optimus, [vproj

= 2. 1 &
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Dashboard Project

P, Create New FRC Dashboard Project

Select project name and Folder = [&. Project: 2010 Game Dashboard.|v
= § My Computer
Project name :
= [ Support

2010 Game Dashboard Project

|;12, Draw Ellipse Paly.vi

F Digital Module, vi
Project Folder E% arse Digital Moaule. v

Update Battery Indicatc

CiiDocuments and Settingshastkesti My Documents), = Sayve DB I p
LabMIEW Datal2010 Game Dashboard Project E% Ra'-fe. DZT:‘QEZ'T ,
- [mll, Receive acket,vi

- 80| App EXE.ico

Eﬂ, Decode Status Byte,vi
& [ TypeDefs

|;i1, Dashboard Main, vi

- _4_:,7' Dependencies

[+ +% Build Specifications

< Bark || Mext = | ’ Finish ] ’ Cancel ] ’ Help ]
& _—— | . T T . i . ﬁ
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Eile Edit Cperate  Tools  Windomw  Help

Sl x b X||8 k| Em-

Ikems | Files |

Wiew Project

Dashboard Project

I -

[=F Eg_ Project: 2010 Game Dashboard Project. vproj
EI E Mw Cormputer
& ) Support
- [ TypeDefs
- W Cashboard Main. vi
- 25 Dependencies
- +% Build Specifications
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Dashboard Front Panel
CEX

File Edit Yiew Project Operate Tools Window Help

&[] [t opkston ot T[] 651

Communications

Fuileha Fobot IP Address

100

.............. u]
............................ -

..........................................

.................

''''''''''''''

2010 Game Dashboard Project, keprojitty Computer | €
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File Edit ‘iew Projectk OQperate Tools  Window  Help

“ Sk

e

S « MIEC IR

Tkems | Files |

=- FE, Project: 2010 Game Dashboard Project. vproj
=k E My Computer
& [ Support
- [ TypeDefs
- jml, Dashboard Main.vi
- "' Dependencies
E} +-:--:- Build specifications

- I e

Run
Duplicake
Explore

Remove From Project

Properties

Robotics Revolution - Eran Cas

Dashboard Build
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rner 4 LabVIEW

Upgrade Firmware
NATIONAL

) "= Cart | Help  Search g
INSTRUMENTS

ity |

- Support Ml Home > Suppert * Drivers and Updates

Contact M1

United States
b Product-Specific Support

rivers and Updates FIRST Robotics Software 2010 - Windows - LabVIEW & NI
¥ Product Reference Utilltles

b KnowledgeBase

vices Resource Center

Second 2010 Mandatory LabVIEW & NI Ltilties Update
b Support Utilities Available Downloads:

b Dizcussion Forums

b Getting Started with NI Download Language: Englizh
Products Product Line: Academic
Version: 2010
' | f“ri‘r‘n“;“;ns'i‘n':::“ Release date: 02-01-2010
B | - Software type: Application Software
Operating system: Windows

&5 Print 57 Ratings | 3.36 out of 5

Description

This software is the second mandatory update for the LabVIEW portion of the FIRST Robotics

Competition Software 2010, You MUST install this update in order to compete in the FIRST Robotics
Competition.

Because this software also contains the update to the cRIC Imaaging Utility, teams using Java and

CIC++ will also need to install it ;
This software update is meant to be installed ONLY after installing LabVIEW FRC from the DVD that
comes with the 2010 Controls Kit or on the Classmate computer that comes with the kit
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4. Additional Resources

* Documentation
* From LabVIEW splash screen
— WPI Robotics Programming Guide

 NIl.com/FIRST
— LabVIEW tutorials for your team
* Motor Basics
 Sensors basics
* PID tutorial
* Video processing
* New software feature training

— Software downloads
— CommurR)ort i




