NXT Robotics Techniques 2006

Labs 3 - 6


Lab 3 – 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, open the Move2 program or create a program as shown here.>>>[image: image1.png]



2____ Click File, Save-As and re-name your program from “Move2” to “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.
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Lab 4-5 – Using Data Hubs and Variables
New Information 
Several programming blocks have a Data Hub to allow data to flow from one programming block to another.  A Data Hub on the Move block looks like the picture at right.  To open the Data Hub, click on the lower left corner of the block.  

Nearly all of the programming blocks have Data Hubs and can support data wires.  You create a data wire by “drawing it out” of a block’s Data Hub.  For more information on using the Data Hub, click the More Help > bar then click on Data Wires.
Data Hub & Variables Demonstration
1. Add a move block with default values.  Slow the speed to ~30.
2. Add a second Move block, but move the steering slider all the way to the right so that it turns.  Be sure to set the Duration of this Move block to Degrees.
3. Now select both of these blocks, and paste them 3 times.  This shows copy and paste.  The resulting program causes the robot to go in a rough square, except it turns too much each time.

4. Now you want to experiment with how much the robot turns until you get it to really go in a square.  Instead of changing each of the individual turn move blocks, use a variable and connect it to the Duration port of the Data Hub of the four turning Move blocks.  Now all of the turning Move blocks can be changed, just by resetting the variable at the beginning of the program.
5. Created a variable using Edit/Define Variables.
a. Click Edit and Define Variables.  This should open the Edit Variables window.

b. Click Create to create a new variable called MyVariable_1, then click the Datatype button and change it to Numbers.  Close the Edit Variables window.
c. Find the variables suitcase, it’s in the Complete palette in the Data section.

[image: image5.png]® 4@ D)





[image: image6.png][@)

O





6. Move two variable blocks MyVariable_1 from the suitcase to the beginning of the program. Using the Configuration Panel, put the first variable in the Write state, and set the value to 180 degrees.

7. Put the second variable block in the Read state.
8. Connect the output of the second variable block to the inputs of the turning Move blocks as shown in the program below.
9. If the robot does not turn exactly 90 degrees, the turns can be adjusted by simply changing the initialized value in the first variable block.
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This completes the Data Hubs and Variables lab.

Lab 6 – Using Switches and Range Blocks
New Information 
Use a Switch block to choose between two sequences of code. For example, when configured with a light sensor, the switch block might run one series of blocks when the sensor detects green and another when the light sensor detects black.
The switch can also be programmed with a logic input signal.  In the example program the Range Block is used to determine if the color is within the green range.  If True then the program path contains a beeps, if False the program continues forward.

Discussion – A program to count green lines

Using the mat with green bars, write a program to go forward, beep on green lines, and stop on a black line.  Remember when detecting the green line you need to move forward off the green line before you can detect another line.
Switches and Range Blocks Demonstration
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Begin your program with a basic switch block and change the Control: variable to Value and the Type to Logic.
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Now for logic input to the switch, use a Light Sensor Block and a Range Block.  You will want to set the range values to detect a green area...you can use the light sensor feedback box or the view program to determine the proper range.  Set the Operation: to Inside Range.
12. Be sure to wire the Light Sensor to the Range Block, and the logic output of the Range Block to the Switch Block.  Note the different wire colors depict different signals on the wires.
13. Note on the Switch there is a check mark and an X.  If the logic is true the program path is to the check mark, if False, it executes the X path.  So if the Light Sensor / Range Block detects a green line, the logic value is true and the check mark path will execute.  We want to add a sound beep to this path.  We also want to add a ½ rotation Move to move past the green line.  For the X path, add a Move block with Unlimited duration to move on.  So far the program might look like this:
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14. Finally, we need to add a Loop command with stop on black.  Use the Light Sensor Loop command.  Be sure to set the Less Than value to a number that is lower than the green value and higher than the black value.  The entire program might look like this:
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15. Note there is a final Move block for stopping the robot and a sound block to announce the black line.

16. You may have noticed the robot does not always detect the black line.  Discuss with your team mates how the program could be improved for better line detection.
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