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e NIC Series CompactRI0 Modules

Third-Party CompactRI0 Modules

2009 Control System Workshop




Wiring and Mounting

The electrical and mechanical
components




CompactRIO

And Modules

e What is the cRIO?
o Compact Realtime Input
Output
o Replaces robot controller
e /0 Modules

o NI 9201- analog input (8)
= analog bumper

o NI 9403- digital i/0 (32)
= digital sidecar

o NI 9472- digital i/0 (8)
= pneumatic bumper




Bumpers for the cRIo

Analog bumper Pneumatic bumper
e Center for all e Center for all pneumatic

sensors and any COMponets _

none digital e Only used when solenoids

componets are not wired through
spikes




Digital Side Car (DSC)

e All digital
components are
connected here

e Examples:

o Speed Controllers
o Spikes
o Geartooth




Power Distribution Block

e Power center

e Replaces old power
distribution block and
fuse blocks

e Contains room for circuit fig
breakers ’

e Everything that requires
power Is connected to
the Power Distribution
Block

|




Driver's Station

Power Cable Port USB Ports

Ethern et DRIVER STATION

Team : BEBEa

Mode i Teleoperated]
System : Enabled
Battery: N/A




Analog and Digital Outputs/Inputs

e Analog Inputs
o ex. dials ’/ USER /O
. Dlgltal_ Inputs , s ﬁw';;afsg f?,’,‘;’[,'f's' C?Lj?;!)'j:s
o €X. JUMPers Gnd 1-4 1-8 1-8
and switches
e Digital Outputs

o eX. lights




Camera: Axis 206W

e Utilized by the
updated WPILIb

e Built-in VIs In
LabVIEW set up to
Implement camera
control

e Cannot manipulate
itself




Miscellaneous Tips

e Mounting

o where are the
mounting holes?

o mount
cRIO vertically to
prevent dust
accumulation

o mount for easy
access




Miscellaneous Tips

e The key to "Wago"-ing e Ferrule Pins

o Insert the Wago tool o handy for connections
at the correct angle o No stray wires
and lift upwards o easy to crimp

o Compartment below
should open for wire
Insertion

o Might feel like you are
breaking the power
distribution block










LabVIEW and C/C++




Wireless Radio

2l Basic Setup - Microsoft Internet Explorer
File Edit View Favorites Tools Help

- USeS Linksys 0-0o- ¥ @ | 8 - P E 03
LINKSYS®

I l a r d Wa r e A Division of Cisco Systems, Inc. e i

Wireless-G Broadband Router blots

-
Setup Setup Wireless Security Access i - Administration Status
Restrictions TiNg
Basic Setup DDNS 4 one | dvanced Ro g

local retailers
e Standard

Linksys
maintenance
system

r

Internet Setup

Internet Connection Type

Optional Settings
(required by some ISPs)

Network Setup

Router IP

Network Address
Server Settings (DHCP)

Time Setting

Automatic Configur: v

Router Name :
Host Name :

Domain Name :

Local IP Address :

Subnet Mask :

DHCP Server : @ Enable O Disable

Starting IP
Address : 192.168.50

Maximum Number of m
DHCP Users :

Client Lease Time : D minutes (0 means one day)
Static DNS 1: [0 Jfo |[o |[o ]
StaticDNS 2: o Jfo 1o |0 |
Static DNS 3 [o o 1o |0 |
VNS : [o o 1o |0 |

Automatically adjust clock for daylight saving changes

Cancel Cranges

Automatic Configuration -
DHCP : This setting is most
commonly used by Cable
operators.

Host Name : Enter the host
name provided by your ISP.

Domain Name : Enter the
domain name provided by your
ISP,

More...

Local IP Address : This is the
address of the router.

Subnet Mask : This is the
subnet mask of the router.

DHCP Server : Allows the
router to manage your IP
addresses.

Starting IP Address : The
address you would like to start
with

Maximum number of DHCP
Users : You may limit the
number of addresses your
router hands out.

More...

Time Setting : Choose the time
zone you are in. The router can
also adjust automatically for
daylight savings time.

Cisco SYSTEMS




Wireless Radio

e WRTG600N Dual band
N Router attaches to
Driver’'s Station
o Broadcasts both

5.8Ghz (N) and
2.4Ghz (G and B)

e WGAGBGOON Dual band
gaming bridge
attaches to cRIO




Wireless Radio

e Must install router and bridge discs to
laptop In order to configure

e cCRIO default IP 1s 10.0.0.2

e Change laptop IP to 10.0.0.6 for default

e Once the team number iIs changed, cRIO
changes to 10.18.16.2 and laptop must
change to 10.18.16.6




TEAM 1629
IP Addressing: 10.16.29.X

192.168.0.90 10.16.29.1 10.16.29.4

msmmmmsm Direct Patch
s Crossover

192.168.0.3 10.16.29.2 10.16.29._6_ 10.16.29.5
2009 FRC: Example IP address allocation.




e C/C++ IDE with a FIRST plug-in for use
with the cRIO

e Updated version of WPILib with new
Imaging library and classes for use with

C++

e Able to debug to the console with either
a serial or wireless connection




class DefaultRobot : public SimpleRobot

{

RobotDrive *myRobot; // robot drive system

Digitallnput *armUpperLimit; // arm upper limit switch
Digitallnput *armLowerLimit; // arm lower limit switch
Joystick *rightStick; // joystick 1 (arcade stick or right tank
stick)

Joystick *leftStick; // joystick 2 (tank left stick)

Joystick *armStick; // joystick 3 to control arm

DriverStation *ds; // driver station object

Gyro *gyro; // gyro sensor

GearTooth *geartooth; // geartooth sensor
Compressor *compressor;

Relay *ramprelease; // solenoid for ramp release
Relay *rightramp; // right ramp up&down

Relay *leftramp; // left ramp up&down




void OperatorControl(void)

{
Victor armMotor(5); // create arm motor instance
float gyro_angle;
while (IsOperatorControl())

{
GetWatchdog().Feed();

// determine if tank or arcade mode; default with no jumper is for tank drive
if (ds->GetDigitalin(ARCADE_MODE) == 0) {

myRobot->TankDrive(leftStick, rightStick); // drive with tank style
} else{
myRobot->ArcadeDrive(rightStick);
// drive with arcade style (use right stick)
}
// Control the movement of the arm using the joystick
// Use the "Y" value of the arm joystick to control the movement of the arm
float armStickDirection = armStick->GetY();




e GUl-centered IDE

e Blocks of code revolve around “VIs”

e New WPILIb methods and classes
Included as VIs

e Dynamic user interface during runtime
e Core package of FLL RobolLab




[l Teleop.vi Block Diagram on FRC cRIO Robot Project.lvproj/RT CompactRIO Target
File Edit View Project Operate Tools Window Help
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[l Teleop.vi Block Diagram on FRC cRIO Robot Project.lvproj/RT CompactRIO Target
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e WindRiver
o Easier to adapt to from C and MPLab
o More simplistic manipulation of code and
data
o Debugging hasn’t changed much from MPLab

o Lacks built-in functionality of Vis in LabVIEW
o Compiler errors are often vague or
Imprecise




e LabVIEW
o GUI Is often more Inviting to newer
programmers
o Specifically designed for machine/hardware
manipulation
o WPILib API is built-in via VIs / “Safety net”

o Can be difficult to build complex program in
a new system

o Outputting data can be cumbersome

o “Wiring” and maintaining format can be
tedious
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Select CompactRIO Device
MAC address Name CurrentIP
Searching ...

e Allows user to
SW i tC h ke r n e I ;\t:;; [;\eNvelopment Environment
b e twe e n C + + () Wind River Workbench (C/C++)

| Format Controller

and LabVIEW

Device name

Team ID

0

Robot Number
1

[ Apply |




Any Questions?

Comments? Concerns?




