Exploring Robotics with Electronics: Boe-Bot Activity Worksheet

Chapter 5:  Tactile Navigation with Whiskers
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Teacher:
By the time students complete this section they will be able to:

· Understand what sensors are and why they are used. 

· Mount the tactile switches, called whiskers, onto the Boe-Bot and test them. 

· Understand how the Boe-Bot knows when the whiskers have detected an obstacle. 

· Connect the sensor circuit to the appropriate I/O register. Understand what type of electrical connection is made with the sensor. 

· Understand how to check Input Registers and display the values in them. Know what values to expect when the sensor detects an object and when it doesn’t. 

· Understand and use the DEBUG CRSRXY command. 

· Modify the circuit for Boe-Bot and the programming so that LEDs light up when the whiskers detect an object. 

· Program the Boe-Bot to monitor the state of the switches, and decide what to do when it encounters an obstacle. 

· Operate the Boe-Bot with autonomous navigation by touch using the whiskers. 

· Program the Boe-Bot to detect corners, and decide what to do to get out of a corner. 

· Program nested IF..THEN commands and understand how the commands work – the logic used. 

· Program the use of subroutines and understand how the logic works. 

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 5.  

	
	
	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 kind of electrical connection is a whisker? 

2) When a whisker is pressed, what voltage occurs at the I/O pin monitoring it? What binary value will occur in the input register? If I/O pin P8 is used to monitor the input pin, what value does IN8 have when a whisker is pressed, and what value does it have when a whisker is not pressed? 

3) If IN7 = 1, what does that mean? What does it mean if IN7 = 0? How about IN5 = 1 and IN5 = 0? 

4) What command is used to jump to different subroutines depending on the value of a variable? What command is used to decide which subroutine to jump to? What are these decisions based on? 

5) What is the purpose of having nested IF…THEN statements? Page 166 · 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:

· FOR...NEXT loop 

· EscapingCorners.bs2 

(Paste the youtube video link here.)  

Programming Exercises
1. Write a DEBUG command for TestWhiskers.bs2 that updates each whisker state on a new line. Adjust the PAUSE command so that it is 250 instead of 50.

 (insert code here)
2. Using RoamingWithWhiskers.bs2 as a reference, write a Turn_Away subroutine that calls the Back_Up subroutine once and the Turn_Left subroutine twice. Write down the modifications you will have to make to the Main Routine section of RoamingWithWhiskers.bs2 

(insert code here)
Projects
1. Modify RoamingWithWhiskers.bs2 so that the Boe-Bot makes a 4 kHz beep that lasts 100 ms before executing the evasive maneuver. Make it beep twice if both whisker contacts are detected during the same sample. 

 (insert code here)
2. Modify RoamingWithWhiskers.bs2 so that the Boe-Bot roams in a 1 yard (or meter) diameter circle. When you touch one whisker, it will cause the Boe-Bot to travel in a tighter circle (smaller diameter). When you touch the other whisker, it will cause the Boe-Bot to navigate in a wider diameter circle.
 (insert code here)
ER Boe-Bot Lesson 05 Worksheet
1/10/13         Page | 1

