Robotics Lab Syllabus

Lab 1: Introduction to the HandyBoard and Motor Control
Reference


Background


Introduction to Robotics






Chapters 1 and 2

· Output: motors, music, and text





2.1.2

· Input: sensors, and meta-sensing





2.1.3

· A.I. code control output with changes in input





Using Interactive C with the HandyBoard




Chapter 2 and App E

· Using the hbdl.exe loader






E.1-2

· Booting up Interactive C






E.3

· Command Line: Interpreter vs. Compiler




2.1

· Loading library files and executing functions 







Basic motion with a two motor drive system




Chapter 2

· Moving forward, turning and rotation




2.3

· move.c library file



Time based movement commands





Chapter 2 and App E

· The sleep() and msleep() functions
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· Timed movement using move.c

Construction


Building the HandyBot out of Legos





Construction Manual

· Lego construction concepts





4.5

· Lego motors vs. other motors





4.1

· Gear ratios: torque vs. speed





4.2

Interfacing Lego electronics with HandyBoard



Appendix B

· Soldering (unless done by a lab assistant)



Connecting motors 







Chapter 2

· Not all ports are created equal





2.3.1

· Determining polarity

Lab2: Digital Input












Background


Using digital sensors as boolean values




Chapter 3

· True or False, 1 or 0, +5v or 0v





3.1.1

· Applications of digital sensing 





3.3



Programming in Interactive C






Chapters 2 and App E




(Students should have some understanding of C or C++)

· Data Types, Control Flow and Library Functions



Obstacle Avoidance







Chapter 2

· Combining sensor input with motor control



2.3



Emergence and Meta-Sensing






Chapter 2

· Independent actions causing unpredictable results


2.7.1

· Combining input from multiple sensors to determine state

2.7.2

· Finding solutions for all possible states




2.7.3


Construction


Building the bumper module






Construction Manual




- Lego touch sensors vs. other sensors




3.3



Connecting Sensors







Chapter 3

· Not all ports are created equal 





3.1

· The 3-wires (signal +5, power +5, and ground)



3.2

Lab 3: Analog Input









Reference


Background


Analog Sensor Input







Chapter 3

· 0 to 255, 0 to +5v







3.1.2

· Voltage vs. Resistance






3.1.3

· Applications of Analog Sensors





3.4-8
Light Sensing and Braitenberg Vehicles




Chapter 2

Combining Sensor Input

Advanced Meta-Sensing


Construction



Building Light Sensor Modules





Construction Manual

· single photocell







3.4.1

· dual photocell differentiator





3.4.2

· Adjusting sensitivity

Connecting Sensors







Chapter 3

Lab 4: Infrared Sensing


Background


Infrared Optosensor







Chapter 3

· Transmitter and Reciever






3.6.2

· Applications of Infrared Sensors





3.6.1

Construction


Building Infrared Sensor Modules





Construction Manual

· 3-wire connection







3.6.3

Lab 5: Shaft Encoding


Background


Break Beam Sensors







Chapter 3

· Analog to Digital Conversion





3.8

· Applications







3.7.3

Analysis of Input







Chapter 3

· Counts vs. Rotations vs. Distance





3.8.1

· Velocity








3.8.1,3

Binary Driver Software






Chapter 3

· Defined Variables







3.8.2

· Setting Threshold







3.8.2

Construction


Building the Shaft-Encoder Module





Construction Manual

Lab 6: Feedback Control


Background



Overcoming external changes that alter state




Chapter 5

Quadrature Shaft Encoding






Chapter 5 and 6

· Determining Direction






6.1

· Using Digital Ports






6.1

· Applications







5.2

Proportional-Derivative Control





Chapter 5

· When accuracy counts






5.2

· Controlling the speed of the robot




5.2.1

· Gain Factors







5.2.1

Lab 7: Reactive Control








Reference


Background


Multitasking with Interactive C





Chapter 5.4

· Introduction
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· Process Prioritization






5.4.2

· Applications







5.4.3

Using priority.c
· Creating processes






5.4.1

· Assigning Priorities






5.4.2

Lab 8: Servo Motors


Background


Construction



Building the Ball Catcher Module





Construction Manual



Building the Claw Module






Construction Manual



Lego Pneumatics







Construction Manual

Lab 9: Advanced Sensing


Background



Poloriod Sonar Detector



Taking Readings



Path Planning


Construction


Bulding the Sonar Module






Construction Manual

