Exploring Robotics with Electronics: BOE Shield-Bot Activity Worksheet

Chapter 7:  Navigating with Infrared Headlights
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  Date:
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Teacher:
By the time students complete this section they will be able to:

· Understand what an infrared sensor is and how it is used. 

· Explain what IR light is and why you can’t see it. 

· Build and Mount IR headlights on the robot 

· Build an IR Object Detection Circuit with IR LEDs for the robot
· Test the IR receivers and understand how the program communicates with the IR circuit. 

· Test the IR object detector and debug any issues that arise 

· Program the robot to use the IR detection circuit for object detection 

· Program the robot for infrared interference 

· Modify the Object Detection Circuit to adjust the range detection of the IR sensor 

· Program the robot to use the IR detection circuit for object avoidance 

· Program the robot to stop moving when a drop off is detected – to detect edges of a table 

Electronics

· What an infrared LED is, and how to identify its anode and cathode.

· What a modulated infrared receiver is, and how to use it in a microcontroller circuit

· What effect resistor values have on LEDs when connected in series

Programming

· How to use the familiar Arduino tone function for a new purpose: to modulate an infrared light signal, instead of control the pitch of a sound

· How to repurpose an existing sketch from one sensor system for use with a different sensor system, so long as both sensors have a similar output signal

· How to repurpose an existing sketch designed for a specific behavior (avoiding obstacles) to a new behavior (detecting a drop-off)

Robotics Skills

· Using a pair of infrared emitters and receivers to detect objects for non-contact autonomous sensor navigation 

Engineering Skills

· Using human-visible indicators (red LEDs) to broadcast the state of sensors detecting human-invisible conditions (reflected modulated infrared light)

· More practice with subsystem testing and troubleshooting

Assignments Checklist:

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

	
	
	1. View the videos. 

	
	
	2. Read and follow the instructions in the linked Chapter 7.  

	
	
	3. Review the Key Points or FAQs and any linked handouts. 

	
	
	4. Complete the activities assigned by your instructor.  Document your work in the Activities section below.  

	
	
	5. Answer the Questions at the end of the chapter below.

	
	
	6. Complete the Programming Exercises at the end of the chapter and fill in the section below.

	
	
	7. Complete the Projects at the end of the chapter and fill in the section below.

	
	
	8. Send this completed worksheet to your instructor. 

	
	
	TOTAL POINTS


Activities:  
 Describe what you accomplished and any issues you encountered while completing each of the activities and how you overcame them.
Activity 1: Build and Test the Object Detectors

Activity 2: Field Testing

Activity 3: Detection Range Adjustments

Activity 4: Object Detection and Avoidance

Activity 5: High-performance IR Navigation

Activity 6: Drop-off Detector
Your Turn

Take a video of your robot 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(s) to youtube.com (or other online site).  Paste the video link(s) here.

Questions:    
Fill in the answers after each question.
1. What is the frequency of the signal sent by tone(9, 38000, 8)? How long does this call send the signal for? What I/O pin does the IR LED circuit have to be connected to in order to broadcast this signal?

2. What has to happen after the tone command to find out if the IR receiver detects reflected infrared?

3. What does it mean if the IR detector sends a low signal? What does it mean when the detector sends a high signal?

4. What happens if you change the value of a resistor in series with a red LED? What happens if 
Programming Exercises
1. Modify a line of code in IrInterferenceSniffer so that it only monitors one of the IR detectors.

2. Modify AvoidTableEdge so that when it makes the BOE Shield-Bot back up, it also turns a little so that it doesn’t get stuck going straight back at the same drop-off.
Projects
1. Design a BOE Shield-Bot application that sits still until you wave your hand in front of it, then it starts roaming.

2. Design a BOE Shield-Bot application that slowly rotates in place until it detects an object. As soon as it detects an object, it locks onto and chases the object. This is a classic ‘SumoBot’ behavior.

3. Design a BOE Shield-Bot application that roams, but if it detects infrared interference, it sounds the alarm briefly, and then continues roaming. This alarm should be different from the low battery alarm.
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