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Beginner LabVIEW Workshop

October 9, 2010
This workshop showed some advanced concepts with PID driving a flywheel at a constant tachometer reading. Then proceeded to start at the beginning and work up a simple driving program for the robot. The students all followed along on their own personal or team laptops or several Team 358 laptops brought for the purpose.

This took about 1:45 and covered a bit more than is described here, including more work on copying existing code by dragging and dropping copies. The proper structure enforced by the default framework was constantly reinforced.
The workshop:

· Demonstrate PID feedback of a tach controlled flywheel

· Created a new robot framework project

· Added a joystick

· Converted from Arcade Drive to Tank Drive

Added a simple drive/turn/stop autonomous

· Getting Started – create a new robot project
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	Start LabVIEW

· It should say FRC Edition 2010 in the top right corner or the current year, e.g., FRC Edition 2011
To create a new project:

· On the top left click on FRC cRIO Robot Project
To open an existing project:

· Use Browse on the bottom left
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	Create a New Project
· This popup appears

· Give the Project a meaningful name

· Set the cRIO IP address. 

xx.yy is replaced by your team’s 4-digit number, e.g., 10.3.58.02
· Click Finish
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	LabVIEW will create a default project for you and you’ll get this Project Explorer popup window.

The files you’ll be concerned with are located under Team Code:

· Begin.vi – all devices get opened here

· Finish.vi – all devices get closed

· Teleop.vi – driver controls

· Autonomous Independent.vi – programming for 15 sec. of autonomous at the beginning of a match.


Begin.vi – open all your devices here
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	In the Project Explorer window above, where the Team code files are all listed, you open the Begin.vi file with a double-click. 
The window that first appears is called the front panel. Go to Window -> Show Block Diagram to bring up another window where we do most of our programming.
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	The default Begin.vi block diagram:
· Setup for Autonomous Independent call

· Camera Open and options

· Watchdog Open

· 2 Drive Motors Open

· 1 Joystick Open

· 1 gyroscope Open (use is optional)
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	Palette Menus:

· Right-click in a blank part of the block diagram window to get the palette menu seen at the left.

· Most of what we use is located under Programming and WPI Robotics Library 

Adding a Joystick Device:

· You can copy/paste an existing joystick Open or you can pull everything you need from the palettes (described below).

· WPI Robotics Library->RobotDrive->Joystick has all that we need.
· Click on the Joystick Open icon, drag it to the block diagram window and let go. Also get the second icon from that joystick palette called Joystick RefNum Registry Set.
· Use the example of Joystick 1 to wire the icons together, but name the new one “Joystick 2”
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	How to wire a vi:
· Hover the cursor over the Joystick Open icon and you’ll see two nodes appear, one on either side edge of the icon.

· Hover the cursor over the left node and the cursor should turn into what looks like a wire spool.

· When you get the wire spool cursor you can right-click for the menu (at left) and choose Create->Constant. This will connect a box that has the different USB ports a joystick can be connected to on your Classmate.
· To wire nodes from one icon to another just click and hold on one of the nodes when you see the wire spool, then drag the cursor to the node it’s being wired to before letting go.

· It is not necessary to wire every node on an icon, just wire the ones you need.

	[image: image8.jpg]Bastick2





	When you finish the error output can be wired too, but isn’t required. This just sends a message to the Driver Station if something goes wrong.

To add an error output to the ones already there refer to the left picture:

· First expand the top right box (error array) by hovering the cursor over the center of the bottom edge. The tiny boxes will appear and the cursor will turn into up-down arrows. Click and drag the bottom of the box down to expand it.

· Wire the error node to the error array.


Finish.vi – close all your devices here
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	· From the Project Explorer double-click Finish.vi to open the front panel, then go to Window->Show Block Diagram to open the window where we put our code.

· You can copy/paste the existing Joystick 1 code, or drag what you need from the Joystick palette.

· The frame can be expanded by hovering the cursor over the bottom edge and dragging in in the direction you want to expand.


Teleop.vi – driver controls go here
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	The default framework has a mixture of example code that you don’t need. Some should be cut away and deleted.

To the left is a section of what you first see upon opening the Teleop.vi block diagram. This is 2010 game specific and isn’t generally useful other than as an example.

Flip from this TRUE case to the FALSE case and you’ll see the general driving code (shown next).
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	This is the FALSE case.
This is Arcade Drive where a single user joystick controls the robot. Forward and back on the stick drives and sideways on the stick turns.

We’re going to convert this Arcade Drive to Tank Drive with the second joystick we added previously to Begin.vi.

· Tank Drive uses the Y joystick axis, so first we will get rid of the X axis highlighted in the left picture.
· Shrink the axis box down to hide the unused X axis
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	Next we will replace the Arcade Drive icon with the Tank Drive icon.
· Right-click on the Arcade Drive icon and choose Replace->RobotDrive Palette->Tank Drive
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	This is what the code looks like after the previous steps.
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	Next include the additional joystick.
· Copy/paste the Joystick Get and the axis 2 (y) icons

· From the joystick palette add a RefNum Registry Get, copy the joystick name from the Begin.vi or hover the cursor over the input node and Create->Constant adding the name “Joystick 2”
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	· Wire them together and wire the new axis to the vacant node on Tank Drive.
· Because the default code reports the value of the x axis, we’ll also wire the y axis to the vacant orange tunnel in the lower right of the case statement to take the place of the removed x axis. This data feed could also be entirely removed instead.


Autonomous Independent.vi – autonomous 15 sec of an FRC match
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	This replaces the default 2010 code with a simple drive/turn/stop sequence. We’ll show two different methods. The first method uses the Watchdog as a timer, while the second shows how it can be done if the Watchdog is discarded entirely or disabled.
· Double-click on the Autonomous Independent.vi in the Project Explorer window

The left picture shows the important section of the default code.

· Delete everything inside the While loop except for the Watchdog

· Delete the Arcade Drive outside the While loop
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In autonomous mode this will:

1. Drive backward for 5 seconds

2. Turn in place for 2 seconds

3. Stop
	Replace it with a Flat Sequence Structure. This resembles an old movie film strip. Each frame completes before the next frame starts, so you can easily see the sequence of events.
· Programming->Structures->Flat Sequence Structure  You’ll get a special cursor than lets you draw a box for the first frame
· Add two more frames by right-clicking the right border and choosing Add Frame After
· Add a Tank Drive and a Watchdog Delay & Feed to each of the frames and wire them as shown. The last frame doesn’t need a Watchdog.
· Use Create->Constant for the input nodes on each of the icons. The Tank Drive inputs are motor speed -1 to 1 where -1 is forward, 1 is backwards, and 0 is neutral. The Watchdog inputs are time delays in seconds.
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	If you COMPLETELY remove the Watchdog functions throughout the program you can use an autonomous like this one. Or you can Disable the Watchdog for the duration of Autonomous. This just replaces the Watchdog delays with regular Timing delays.

· Create the Flat Sequence Structure as above and add the same Tank Drive commands

· Go to Programming->Timing to find the Wait(ms) function

· Use Create->Constant to add delay times in milliseconds (1000ms=1second)


