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Major Changes for 2013:

• Network Tables

• Dashboard:

1. Test Mode

2. Checklist

3. Variables

4. Camera Adjustment Button

• Driver Station

• Array Autonomous

• Simulation Mode



Beta test LabVIEW installation:

Our team had quite a few

problems with installing LabVIEW

this year. It was delivered on a

DVD, and many of our DVD drives

were returning errors during the

installation process.

As a result, we found the best way

to install LabVIEW was to put it

onto a USB key and install from

there. This has the added benefit

of backup of your LabVIEW DVD.



If LabVIEW returns errors stating it

did not have proper access to a

directory when you build your code,

check the LabVIEW.exe permissions!



The Dashboard is not the driver station!

Dashboard:



Driver station:



What are network tables?



Network tables allow user data to easily be sent to and from

the robot and the dashboard.

“Writing” data places it on the network table.

“Reading” data reads it from the network table.

Sub-tables are named portions of the main network table.



Network Table



Driver Station

Dashboard



Robot

Sub-table



Sub-table



Network table communication VI’s can be found on

the WPI Robotics Palette, under “Dashboard”.

Each LabVIEW data type:

Boolean, number, string,

and array has it’s own read

and write VI’s.



Network tables are used

in all FRC supported

languages. For instance,

a LabVIEW dashboard

can talk to a Java robot

using network tables.



Network Tables

Most Network Table read and write VI’s are data type specific.



Two of VI’s are not data specific;

the Read Value VI will adapt itself

to whichever data type is input.

The Write Value VI has a dropdown to define what data type it

will output.



Network Tables

All the VI’s we’ve been showing have an “SD” caption.

The “Network Table” itself is the

only parent, or main Network

Table. All other named tables are

a subset of the parent “Network

Table”.

The “SD” VI’s have a pre-defined

“Smart Dashboard” name in the Table

prefix. There all refer to the Smart

Dashboard sub-table.

To use another sub-table, use a different Table Prefix

with the “SD”VI’s.



Network Tables

The Network Table palette is a subset of the

Smart Dashboard palette.



Network Tables

Below are examples of reading and writing to and from the

Smart Dashboard network sub-table.

This code is taken from the Teleop VI. On the left, we write 3

doubles (Dbl). On the right, we read two Booleans (Bool)

and one double (Dbl). Note the names. They are string

constants and capitalization counts!



Network Tables

Below are examples of reading and writing to the

Smart Dashboard sub-table. This shows part of the

Teleop VI.

Network Table read

and write VI’s do

not

support

the

cluster data type. If

you

are

using

clusters, you may

be able to convert

them into arrays

using the cluster to

array function.



There are several VI’s you need to place in your Robot

Project and dashboard so that network tables will

work.

In the default robot

framework, these have

already been added for

you.



The LabVIEW dashboard has changed significantly

since 2012.

•

•

•

•



Variables tab

Camera stream settings

Feedback on joysticks and motor commands

Operation, test, and checklist tabs



The Variables tab on the driver station

prints out every variable that has been

written to the Smartdashboard network

sub-table.



The Test tab allows teams to create test programs

for their robot. The drop down box below the test

window allows the team to select the test they’d like

to run.



The Test names are read into an array from the Tests.txt file

located in \Public\Documents\FRC\ Each line in the text file

represents the name of a test that can be executed.

The only valid test name in the default case is “Example

Test”, because it is the only one that is defined in the

example robot code in the Test VI. Below is the Dashboard

test code.

Test File



Array of Test

Names

If Tests.txt does not exist



The Test VI is located in Robot Main. It is listed as a static

reference just like the Autonomous Independent so that its

execution can be terminated when needed.



Test VI



The code inside the Test VI selects which case to execute

based on the string value from the Dashboard. The

Example Test is the only predefined test.

Example

Test



The FOR loop inside the example test executes 20 times.

Each time, the “i” counter in the loop increments. This

creates the progress counter on the dashboard.

A state machine could be used as

an alternative to the FOR loop to

step through a test.



While code is deployed your robot, click on the “Test” button, then

“Enable”. Click the Test tab and select the test to run.



Variables

with

(**) next to them

can be clicked

and modified.



The checklist loads a text file and displays it.

Double

clicking next to an item places a check-mark next to it.

If a line is too long it will truncate. A vertical scroll bar will

appear if you have too many lines.



The checklist file is in: Documents\FRC\Checklist.txt



The path is relative. The Windows 7 absolute path is:

C:\Users\Public\Documents\FRC\Checklist.txt

The pink array of strings shown below is loaded if no file

is found.



Clicking on the settings button allows operators to change

the camera stream to the dashboard.

The Axis camera used by FRC can support up to five client

streams. Some aspects of each stream can be modified, but

some settings cannot and are the same across all streams.

Size, framerate, and compression can be modified.



The driver station has some new options and buttons included.

The Operation screen has a new indicator showing whether

joysticks are connected. Remember that pushing “F1” on your

keyboard will attempt to re-detect your joysticks.

In addition, it has a new “Test” button that allows users to run a

test program. The test program can be selected using the test tab

on the dashboard.



The new driver station allows teams to select different

dashboards.



The new buttons pick the following paths:

Default: C:\Program Files\FRC Dashboard\Dashboard.exe

LV: LV Data\builds\FRC Dashboard Project\FRC PC Dashboard\Dashboard.exe

Java: user’s documents\sunspotfrcsdk\tools\SmartDashboard.jar

C++: C:\WindRiver\WPILib\SmartDashboard.jar

If the appropriate files in these are not found, the driver station should

gracefully fall back onto the Default directory.



Additional information has been added to the right

side of the charting tab on the driver station. A PC

CPU% monitor will be especially handy as teams

transfer more processing to the driver station.



Creating a new robot project has not changed much other

than the addition of the choice of what simulated robot to

use in a testing simulation.



Note: Update 5 allows

the

choice

of

“No

Simulator”.



The LabVIEW project explorer

hasn’t changed much. Under the

“My Computer” target, there are

new Sim Support files. In addition,

there is a “Robot Simulation

Readme” that explains how to use

the simulation feature.



The only changes to

robot main are the

inclusion of a static

reference to the Test VI,

and the new NT Server

function that enables

Network Tables.



The Autonomous front

panel default framework

comes with two types of

predefined autonomous

modes, although they

both rely on timing

rather than feedback.

Array autonomous setup

is shown on the front

panel as an array of

clusters.



The array autonomous uses a for loop to step through each one of it’s steps.

The steps execute based on timing controlled by delay time wired into the

Drive-Auto VI.

Each cluster contains Joystick X and Y values, a Delay value, and a movement

name. More values can easily be added by dragging them into one of the

clusters in the array on the front panel.



The array is

passed into

the for loop.

Indexing is enabled,

so the For loop

executes once for

each cluster in the

array.



The Drive –

Auto

VI

defines the

time

that

each

loop

will take to

execute.



Below is the standard ‘sequential’ autonomous. This code

executes left to right, and because it is not incased in a

loop will only execute one time.

Motor values are set until the end of each Drive-Auto delay,

then are reset and the next delay begins.



The only change to the Teleoperated VI is the

addition of various Network Table read/writes.



The simulated robot includes:



Actuators

Left Motor

Digital Module 1, PWM 1

Right Motor

Digital Module 1, PWM 2

Left Rear Motor

Digital Module 1, PWM 3

Right Rear Motor

Digital Module 1, PWM 4

Camera Servo

Digital Module 1, PWM 5

Angular Range = 170

Arm Servo

Digital Module 1, PWM 6

Angular Range = 170

Gripper Servo

Digital Module 1, PWM 7

Angular Range = 170



Sensors

Encoder on Right Motor

Digital Module 1, DIO 3 &amp; 4

Encoder on Left Motor

Digital Module 1, DIO 5 &amp; 6

Gyro

Analog Module 1, AI 1

Ultrasonic

Digital Module 1, DIO 1 &amp; 2

AXIS M1011 Camera



When a teams creates its robot project, they should pick

the appropriate simulated robot.

If your robot is a tank-drive robot, pick the arcade robot

and change the Arcade Drive VI to a Tank Drive VI in Teleop.

To use tank drive, add a second

joystick for the second axis.



To start simulation mode, open your robot project.

Drag Robot Main.vi from the “RT CompactRIO

Target” to the “My Computer” target.



NOTE: do not save the project after you have moved

the robot main. You cannot easily move the Robot

Main.vi back to the CompactRIO afterwards.



Double click Robot Main, and wait for it to open.

This will also take some time, even on high end

computers.



Next, open your driver station and dashboard on the

same computer. Finally, click “Run” on your Robot Main.



A simulation window will open on the computer. In addition,

the driver station will show “Simulated Robot”, and

Teleoperated Disabled.



Controls on the simulation window include:



Time Factor: This speeds time up. Note that physics stay locked to a

time factor of 1, so the robot will be uncontrollable.

Autonomous.



Useful for



View: allows a “Side” viewpoint, as if you were in the stands at a

competition or a “Driver” viewpoint from behind the driver station.

IP Setting: In case your are using another computer as the driver

station, this setting allows you to modify the IP address. Normally it

loops back to 127.1.1.1.



Time Factor



Viewpoint



IP Setting



The practice field has numerous obstacles.

These may be updated at kickoff.



Robot



Ball



Balance

Ramp



Ramp and

Tunnel



The Dashboard will show a software-rendered view of the simulated field.

The frame rate affects computer performance.



You can program the simulated robot. For example,

you can go into Autonomous Independent and

enable the standard autonomous program.

Right click

the diagram

border and

click Enable.



Place the robot into autonomous with your code

running, and enable it. It will drive on the simulated

field.



The test mode also works in simulation mode. Teams can write test

routines, or use the test function to test individual outputs of their robot.



Clicking the entry

with two asterisks

next to it, then

sliding the slider

that appears to a

new value, then

holding down the

set

button

will

send that value to

the

simulated

robot.



Below is the result of probing the input image in the Vision

Processing VI in the robot code while simulation is running.



Network tables also work: you can program variables to be

sent back and forth between the robot and the dashboard.



From the

Teleoperated

VI



This year, Cross the Road Electronics has introduced a

new motor controller called the Talon. As you can see, the

Talon is much smaller than the Victor 884 and the Jaguar.
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