Tuesday, January 6 (Class 1) Introduction to Robot Design: PicoCrickets
Introduction and Welcome. (Robbie and Franklyn) Start with 6.270 clip, connection to RDS and PicoCrickets. 

Introduction to the PicoCricket, a tiny robot controller. (Robbie) PicoCricket examples: Happy Birthday, My Pet Duck Movers and Shakers 

What is a robot? (Franklyn) Sensors, actuators, and controllers. 

Introduction to PicoBlocks, a graphical programming language for the PicoCricket. Overview of Cricket actuators: lights, sounds, motors. (Robbie)

Introduction to sensors. (Franklyn) Light, touch, sound sensors. Control flow (sequencing, conditionals, loops).  

forever [waituntil [condition?] [motoronfor 10]]

One more sensor: Resistance. (Robbie) Examples. Theremin, Pickle-o, Thermostat. (feedback)

Course administrivia. (Franklyn)
Simple multitasking using the “second wand”. (Franklyn) Can you get a light sequence to execute when dark and get a motor sequence to execute when touched? 
Level-triggered vs. edge-triggered events. (Franklyn) Easy level-triggered challenge: Can you get a motor to turn on a long as you press a button and turn off when the button is released. (Everyday example: the power windows on my car.)

forever [ifelse (touch?)


[motoron] [motoroff]]

Harder edge-triggered challenge: Can you get a motor to reliably reverse direction each time you pressed the button? (Everyday example: the play/pause button on a YouTube video.)

forever [

waituntil [touch?]

waituntil [not touch?]

[motoronfor 10]]

Challenge 1: Build your own kinetic sculpture.
Wednesday , January 7 (Class 2) More Robot Programming; Handy Boards

Kinetic sculpture show-and-tell. (Class)
More PicoBlocks: Procedural abstraction and variables. (Franklyn) Example: Build a wait-for-edge procedure and then use a count variable to increment a displayed number each time you press a button.
The PicoBlocks text language. (Robbie) Example: Build your own blocks. Procedures with inputs. Built a wiggle procedure that wiggled a motor :num times.
Introduction to the Handy Board and Handy Logo. (Franklyn) Along the lines of:
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Meet SciBorg; Challenge 2: How does SciBorg follow a line? Think about it overnight.
Thursday, January 8 (Class 3) SciBorg Exploration; LEGO Mechanics: Building Sturdy Structures

More about Handy Logo and Handy Boards. (Franklyn) Procedures and variables; menu items.

SciBorg Exploration: Play with your SciBorg. Can you get it to follow a line drawn (or taped) onto a piece of white paper? What happens when it gets to a fork? Can you describe the line-following algorithm in words? In Handy Logo code?

Challenge 2: How Does SciBorg Follow a Line? 
The second menu selection on a SciBorg’s Handy Board is follow-line. Executing the program causes the SciBorg to follow a black line. The goal of this challenge is to figure out how it follows the line – i.e., to determine the algorithm used by the follow-line program.
Sturdy LEGO structures. (Robbie) Constructionism. What makes a good construction kit? (Why do we like LEGO?) LEGO mathematics and vertical bracing.

Challenge 6: Indestructible Box

By yourself, build a LEGO box that holds at least two red or black “weight bricks” and can be consistently dropped (at least twice in a row without any tweaks) from a height of 2 meters without coming apart. Some of the idioms described in the handout on Building Strong LEGO Structures and also Fred Martin’s The Art of LEGO Design (accessible from the course handout page) are particularly helpful in this challenge. Demonstrate your indestructible box to Robbie or Lyn and write up a brief description of your design in your design journal. As usual, you can expect to go through several iterations before you achieve the goal.

