NXT Robotics Techniques 2009

Lab 1 – Using the Distance Sensor

New Information 
· Adding the Wait for Distance sensor allows the robot to approach but not necessarily touch an object.  It sends out ultrasonic energy that bounces off of nearby objects.  When the return “echo” is strong enough and the sensor trigger distance is reached, the program will continue.  Port #4 is the default for the distance sensor.

Discussion – Adding the Wait for Distance Sensor

· Referring to the Wait for Distance sensor configuration panel:  If you choose the radio button to the left of the slider, the block will be triggered when it detects an object that is closer than the trigger distance; select the right radio button to trigger the block when it detects an object farther away than the trigger distance. Use the slider to set the trigger distance or type a value directly into the input box (0-250 if configured for centimeters or 0-100 if configured for inches.

Completing the Wait for Distance Sensor Program

1____ In Mindstorms NXT, create a program as shown here.>>>[image: image1.png]



2____ Click File, Save-As and name your program “Distance”

3____ Click the Wait for Light sensor block.  
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In the Configuration Panel  click the drop down menu in the sensor section and select Ultrasonic Sensor>>>

5____ [image: image3.png]


The program should look like this>>>

6____ You might want to experiment with the Until variable of the Distance sensor Configuration Panel.  For example: You might want your robot to move forward until the distance is less than the trigger distance, then backs off.  Or, you might program your robot to move forward until it detects the edge of a table using the greater than trigger point.

Lab 2 – Using Loops, My Blocks, and Variables

New Information 

In this lab we will explore several solutions to the problem: move the robot in a square.  

1. First, we will use a Loop to move the robot four sides of a square.

2. Second, we will use a My Block subroutine with Variables to create one side of a square, then run the loop four times to create a square.

Note the two solutions to our problem will consume different amounts of program memory, so we will measure the amount of memory each solution takes up.
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Measure the size of a program: 
1. Click “NXT window” the button above the download button.

2. Click the “memory” tab and record the size of your program.

3. If there are programs in the robot, erase them so you have the maximum amount of memory available.

1) Using the Loop Command

The first step in our investigation of moving the robot in a square is to use a Loop command.  You may remember the using the loop command in the Can-Do Challenge in Workshop II.
1. Begin by creating a new program with a new
 name, save it as “square1”.

2. [image: image5.png]G0 MINDSTORMS Education NXT

EEEIOEE

O[F]S]

Need help?

Mous the cursor over an objact to read about ts function. For
additional halp, dick the "Hora help" link

More help »

=10l
Fle Edt Toos top
R DR E | ] D)
Common | 0 | myblocksquar | Loopsquare. =)

2)
=2

4 start| [[E] LEGO MINDSTORMS E... ) My Blocks

| 9 3 Techniques

echniquesNXT2007Lobs.




Drag TWO Move blocks into the program, one to move two wheel rotations and one to turn the robot 90 degrees.>>>>>> 
3. Click on the left move block and check the settings on the Configuration Panel.  Set the Power to 30, Rotations to 2, and Next Action to Break.
4. Click the right Move block and check the settings on the Configuration Panel.  Set the Power to 30, Change Rotations to Degrees = 180, and the Next Action to Break. (Note the “Rotations to Degrees = 180 refers to wheel rotation, not robot rotation).  Move the Steering Slide Bar all the way to the right next to the B motor.  This action will turn the robot 90 degrees to the right.
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Add a Loop command at the beginning of the program by clicking the loop then dragging it slowly to the first position on the program.  Be patient it sometimes takes Mindstorms time to catch up.

6. Drag the two Move blocks inside the Loop command by holding down the shift key, then clicking both Move blocks and dragging them inside the loop command.
7. The program should look something like this>>>

8. Finally, click the :Loop command and check the settings in the Configuration Panel.  Set the Control to Count, and Until to Count = 4.  This will allow the robot to perform the move and turn action four times to move in a square.

9. Save your program and measure the memory.
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Measure the size of a program:


Download your program into the robot. 


Click “NXT window” the button above the download button.

Click the “memory” tab and record the size of your program.

2) Using the My Blocks and Variables Commands
The next step is to program the robot to move in a square using a My Block command.

1. Save your previous program.

2. Create a new program and save it as “square2”.
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Drag TWO Move blocks into a program, one to move two wheel rotations and one to turn the robot 90 degrees.

4. Drag a Variable block to the beginning of the program. Select the Complete Palette at the bottom left, it has 3 boxes.  Select the Data symbol, move to the right and select the Variable block.  Place the Variable block to the left of the two Move blocks. Click the Variable block Configuration Panel and set the Name/Type  to Number1.

5. Expand the Data Hub on the right hand Move block.

6. Drag a Data Wire from the right hand Move block back to the Variables_1 block.  Hover your mouse over the second to bottom data port, “Duration” should appear. Click the left side of the Duration data port and drag the wire back up to the Variable_1 data port.
7. Your program should look like this>>>

8. Highlight all three blocks by holding the shift key and clicking on all three blocks.

9. Select the Custom Pallet at the bottom left, it has two horizontal bars.  Click Edit, then click Make A New My Block.  This action should open a window allowing you to create a My Block out of your three block program.
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Give your My Block a title and briefly describe its function.

11. Click Next to assign a symbol to your My Block (optional), then click Finish.

12. The completed My Block should look like this>>>  You can double click the My Block to see what’s inside.

13. Next, add a Variables_1 block to control the amount of turn at each corner.  Select the Complete Palette at the bottom left, it has 3 boxes.  Select the Data symbol, move to the right and select the Variable block.  Place the Variable block to the left of the My Bock.  
14. Click the Variable Configuration Panel and select Name/Type = Variable_1.  Select Action as Write with a value of 180.  This will write the value of 180 into Variable_1.  The My Block will subsequently Read the value and place it on the wire to the Move block to turn the robot wheels 180 degrees.  You can adjust the Variable_1 value up or down from 180 to adjust the wheel turn on your robot to get your robot to turn exactly 90 degrees at each corner of the square.
15. The completed program using My Block, Variables, and Loops looks like this>>>

16. My Blocks can be used several places in your programs to save program space.

17. For further information on using My Block and all other features, refer to Dale Yocum’s Mindstorms tutorial at: www.ortop.org/NXT_Tutorial 
. Measure the size of a program:


Download your program into the robot. 


Click “NXT window” the button above the download button.

Click the “memory” tab and record the size of your program.

This completes the Lab exercises.  Your next assignment is to program your robot to complete the Buoy mission on the playing field.  Good Luck!
Buoy mission rules:

1. Start with the robot front wheels on the blue line #1.
2. Move forward and pick up the buoy.
3. Deliver the buoy beyond the blue line #2 at the end of the field.
4. End the mission with the robot parked with the light sensor on blue line #3.


Start here #1





End here #3








Place buoy here #2
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