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1.1.  
MicrocontrollersMicrocontrollers 
for Projectsj



What is a Microcontroller?What is a Microcontroller?

• General‐purpose programmable chips used toGeneral purpose programmable chips used to 
have built‐in functions:
– Reading digital and analog signals– Reading digital and analog signals 
– Have on‐board memory
Connect to other devices easily– Connect to other devices easily



In the old days (~7 years ago)

‐ Hardware programmer requried
S ft h d t t t t d‐ Software was hard to get started.



Nowadays

• Program it through a computer, but it runs on its own
• Now, programming and USB on‐board.  Cheap!
• Newer software “hides” much of the software inside.

e.g.  $30  Arduino board 



www.arduino.cc $30 for the board.



http://hacknmod.com/hack/top‐40‐
arduino projects of the web/arduino‐projects‐of‐the‐web/



2. Projects2.  Projects 
we do herewe do here 
at UBC



Physical Prototyping for UBC EngineersPhysical Prototyping for UBC Engineers

Electronics
Machining/Fabrication

S ft C t lSoftware Control

Learn specific 
tech skills

Solve real‐world 
problemstech skills problems



UBC Phys 253 – course for 2nd year students

2008 Operation Bots2008 Operation‐Bots



10th annual 
ubc engineering physics g g p y
robot competition

RoboRacersRoboRacers

2010 august 5 Sponsored by:



Phys253  Summer 2010 :Robo‐Racers





Phys253  Summer 2011 :

Climber‐Bots

8 foot tall8 foot tall 
climbing 
wall



P j d bProjects done by 
Engphys students 
for course credit



Acoustics 
Project

• Modal analysis of 
structures (esp. musical 
i t t )instruments)



CamNet Total cost:    ~$250

Laser pointer p
holder
(for alignment during 
setup)

Waterproof 
enclosure

Camera

Solar panel 
connector

Camera

Arduino 
i t ll

Li‐polymer 
microcontrollerbattery



Wireless communication

$26  Xbee module from Robotshop.ca



Line of Sight Range Test: ~1km Urban Range Test: ~100m

Image Quality Test
A letter sized “9” can be easily recognized 
over 92 ft awayover 92 ft away.
>> A camera node can acquire an image with 
enough clarity to read a standard gas station 
sign from over a block awayg y



www.tangibleinteraction.com
at the 2010 Olympic Closing Ceremonyat the 2010 Olympic Closing Ceremony



Dynamic Light Scattering Prototype for 
Measuring Platelets





Vancouver Junkyard Wars!      2005 ‐Walking vehicle









Competition Day!   Built in 1 weekend.







www.mondospider.com





www.anti‐robot.com














