Exploring Robotics with Electronics: Boe-Bot Activity Worksheet

Chapter 8:  Robot Control with Distance Detection

Name:




  Date:






Class:




Teacher:
By the time students complete this section they will be able to:

· Calculate distances detected with the IR sensor 

· Program Boe-Bot to detect the distance to sensed objects 

· Program a frequency sweep routine for the left and right sensors 

· Understand and use the LOOKUP command 

· Understand and use the FREQOUT command 

· Program Boe-Bot to shadow (follow) another vehicle or a person 

· Demonstrate understanding of closed loop control 

· Demonstrate understanding of proportional control 

· Read and follow the logic in a block diagram 

· Demonstrate understanding of how math expressions are executed in PBasic 

· Program Boe-Bot to follow a stripe 

· Build a test course for Boe-Bot to follow a stripe 
Assignments Checklist:

Put an X in Done for item as it is completed.  Your instructor will assign any Points when reviewing the worksheet.
	Done
	Points
	Description

	
	
	1. View the videos. 

	
	
	2. Read and follow the instructions in Robotics with the Boe-Bot Chapter 8.  

	
	
	3. Review the Key Points or FAQs. 

	
	
	4. Complete the Boe-Bot activities assigned by your instructor. If self-study, do all the “Your Turn” parts for each activity in the chapter.  Create a video.

	
	
	5. Fill in the Observations to Answer the questions at the end of the chapter.

	
	
	6. Complete the Programming Exercises at the end of the chapter and answer the questions in the Observations.

	
	
	7. Complete the Projects at the end of the chapter and answer the questions in the Observations.

	
	
	8. Send this completed worksheet to your instructor. 

	
	
	TOTAL POINTS


Observations:    Fill in the answers after each question.
1) What would the relative sensitivity of the IR detector be if you use FREQOUT to send a 35 kHz signal? What is the relative sensitivity with a 36 kHz signal? 

2) Consider the code snippet below. If the index variable is 4, which number will be placed in the prime variable in this LOOKUP command? What values will prime store when index is 0, 1, 2, and 7? LOOKUP index, [2, 3, 5, 7, 11, 13, 17, 19], prime 

3) In what order are PBASIC math expressions evaluated? How can you override that order? 

4) What PBASIC directive do you use to declare a constant? How would you give the number 100 the name “BoilingPoint?” Page 282 · Robotics with the Boe-Bot  
Your Turn

Take a video of your Boe-Bot performing the your turn activities, running the programs you wrote. Point the camera to your face and say hello and your name and the chapter at the beginning of the video, so we know it is yours. Upload the video to youtube.com. 

Include these sections:

· Testing the Right IR LED/Detector Object Detector 

· More Distance Tests 

· FollowingBoeBot.bs2 

· Stripe Following Contest  
(Paste the youtube video link here.)  

Programming Exercises
1. List the sensitivity of the IR detector for each kHz frequency shown in Figure 8-1. 

(insert code here)
2. Write a segment of code that does the frequency sweep for just four frequencies instead of five.

(insert code here)
3. Make a condensed checklist for the tests that should be performed to ensure faithful stripe following.
Projects

1. Create different types of electrical tape intersections and program the Boe-Bot to navigate through them. The intersections could be 90° left, 90° right, three-way, and four-way. This will involve the Boe-Bot recognizing it is at an intersection. When the Boe-Bot executes StripeFollowingBoeBot.bs2, the Boe-Bot will stay still at intersections. The goal is to have the Boe-Bot realize it’s not doing anything and break from its proportional control loop. Hints: You can do this by creating two counters, one that increments by 1 each time through the DO…LOOP, and the other that only increments when the Boe-Bot delivers a forward pulse. When the counter that increments each time through the DO…LOOP gets to 60, use IF…THEN to check how many forward pulses were applied. If less than 30 forward pulses were applied, the Boe-Bot is probably stuck. Remember to reset both counters to zero each time the loop counter gets to 60. After the Boe-Bot recognizes that it is at an intersection, it needs to move to the top edge of the intersection, then back up and figure out whether it sees electrical tape or white background on the left and right, then make the correct 90° turn. Use a preprogrammed motion for turning 90°, without proportional control. For three-way and four-way intersections, the Boe-Bot may turn either right or left. 
Video tape Boe-Bot performing this and insert You-Tube link here:

Insert code here:
2. Advanced Optional Project - Design a maze-solving contest of your own, and program the Boe-Bot to solve it! 

Video tape Boe-Bot performing this and insert You-Tube link here:

Insert code here:
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