
Shake, Rattle and Roll
Building Bots with a Sense of Balance

Instructor: Aatish Bhatia

July 2, 2012



What’s an Arduino?

Arduino is an open-source electronics prototyping
platform .. It’s intended for artists, designers, hobbyists,
and anyone interested in creating interactive objects or
environments.



What’s an Arduino?
Arduino can sense its environment, and affect its surroundings



A very simple circuit primer

I Voltage, current and resistance: a flowing analogy

I Voltage: Volts, Current: Amperes, Resistance: Ohms



A very simple Arduino circuit

Arduino has digital and analog pins. Can be Input or Output.



How does it work?
I Wire up your inputs and outputs
I Download the software and plug in Arduino

I Write Code and Upload

I You’re done!



An example: Blinking Light



What is it good for? Absolutely Everything.

TED talk by Massimo Banzi: How Arduino is open-sourcing
imagination



Goals of the course

I Learn to program physical devices

I ..that can sense the world

I ..and respond to their senses (feedback)

Project: Build a two wheeled, stable, dynamically balancing robot.

Parts List:

I Arduino Uno

I 2 Motors and Wheels

I 3 DOF accelerometer, 2 DOF gyroscope

I Motor Shield

Work in teams of 4 to build stable robots.
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Stability

An algorithm for balancing a stick



Examples of Stabilizing Systems

Bipedal animals:

Standing upright and balancing is a deceptively simple
activity that belies the underlying complexity of
neuromuscular feedback loops that continually stabilize
what is an unstable, nonlinear mechanical system.
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Examples of Stabilizing Systems

Some insects have halteres: vibrating gyroscopes

Airplanes, Segways, etc.


