NXT-G Blocks 

Move Block 

Activity Summery 

Navigate Course (30 minutes to 1 hour): Course requires precise measurement and planning to avoid tangling with a pole, or four. 
Students will complete calculations involving circumference and rotation ratios in order to program a path for their robot around the four poles course.  

Teacher Preparation 

Courses can be marked on any hard surface like laminated MDF or tile floors.  Multiple boards are suggested to facilitate different rates of student progress and multiple teams within one class.  A dual-motor wheeled robot is recommended. 

In the Classroom
This activity was inspired by "Educate NXT" by Chris Bracken.  The process of calculating circumference of a rotation and how to apply that to distance will help students write more accurate programs, case in point Going the Distance. I also keep key formulas on a poster or piece of MDF board throughout the semester for reference. -Jennifer Flood, Middle School Robotics Teacher




Robot Navigation Worksheet 
In this challenge you will navigate the bot around a Four Poles Course.  There are two different routes around the course and each gets progressively more challenging. 


Part A: Yellow Line Challenge 

Your initial task will be to program the bot to complete the yellow line course around the outside of the four poles.  You will be unable to test your bot on the course until you believe you have adequately constructed a program to get the bot around the first pole and pointing down the second straight-away.  To help your programming you will need to complete a series of mathematical calculations. 

1) Rotating along the first straight-away 

The duration type you will be required to select in each Move block's configuration panel is Rotations.  What are the advantages in selecting Rotations over the other Duration types? 
	Distance from start to first turn (cm) 
	

	Circumference of the wheel (cm)                          
	 C = 2 (pi)r 

	Number of rotations (circumferences) to travel measured distance. 
	distance/circumference =              


Now that we have calculated the accurate number of rotations required for the first straight-away we can quickly program that portion of the challenge. 

2) The Pivot Turn 

A pivot turn is achieved by completely stopping one motor while the other motor moves forward or in reverse.  By doing this, the robot will turn on the spot, pivoting on the stopped wheel.  

Why is a pivot the best turn for completing a measured right-angle turn around the poles? 

We will need to calculate how far to rotate the turning wheel so that the bot can turn a right angle.  If your bot was to do one full revolution using a pivot turn, you could use the circumference of a circle formula to calculate how far the outer wheel will turn.  You will need to measure the distance between the centers of the two front tires on the bot to find r. 

	Distance between the front tires r 
	                           cm 

	Circumference C = 2 (pi) r 
	                           cm 


To turn a right angle (90 degrees), we only need to turn one-____ of a revolution. 

	Circumference/__ =              cm 
	  


You now need to consider how many rotations this outer wheel has to make to get the bot to turn 90 degrees.  This becomes a similar calculation to the earlier straight calculation, except this time it is for one wheel only. 

Number of outside wheel rotations = quarter circle distance cm/circumference of bot wheel cm. 

To program the calculated rotations for the turn add another move block with only the outside motor selected inputing your calculation for the duration value. 

Now test your program.  Complete the course using the calculation process we just learned. 

  

