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physical computing

•  bridging the gap between physical and virtual
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input

•  Sensing physical energy
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output

•  Change the physical environment 
•  Light, movement, sound, etc
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transducers
•  Convert one form of energy into another
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microcontroller
•  Receives information from sensors
•  Controls output transducers (motors, LED’s)
•  Sends information to other devices (computers)
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What is a signal?

h"ps://learn.sparkfun.com/tutorials/analog-‐vs-‐digital	  



What is a signal?
•  On the Arduino, a signal is a measure of voltage
•  Between 0 and 5Volts
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Analog to digital converter (ADC)
•  Convert analog voltage to a digital number
•  Arduino represents numbers as10bits (210 = 1024)
•  0 Volts = 0

•  5 Volts = 1023



Analog to digital converter (ADC)

h"ps://learn.sparkfun.com/tutorials/analog-‐vs-‐digital	  



Analog to digital converter (ADC)
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Analog to digital converter (ADC)
•  6 Analog pins 
•  Read voltage between 0 and 5V 
•  map input voltages (0-5V) to integer values between 0 

and 1023 
•  5V/1024 = 4.9mV smallest voltage difference Arduino 

can measure 



digital
•  2 possible states (high/

low)

•  Whether or not
•  Is this LED on or off?
•  HIGH = 5 Volts 

•  LOW = 0 Volts

analog
•  a range of possible 

states

•  How much 
•  How bright is this LED
•  0-5 Volt Range

•  Expressed as a number 
between 0-1023



Arduino analog pins (“A” pins)



Potentiometer 
•  Variable resistor (a type of “resistive sensor”) 
•  Pot for short 
•  When you need a “ranged” input 

•  Measures rotational position (knob for volume, light 
dimmer, etc.) 



Potentiometer 
5V	  =	  1023	  
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PWM	  
•  pulse width modulation
•  getting analog results with digital means
•  signal can only be high (usually 5V) or low 

(ground) at any time
•  we can change the proportion of time the signal is 

high compared to when it is low over a consistent 
time interval



Duty	  Cycle	  



analogWrite	  
•  0-255 range
•  analogWrite(255) = 100% duty cycle
•  analogWrite(127) = 50% duty cycle
•  Works on pins 3, 5, 6, 9, 10, and 11 













map	  















sensor	  not	  pressed	  
H

ig
h 

re
si

st
an

ce 4 Volts
820 analogRead	  



sensor	  is	  pressed	  
Lo

w
 r

es
is

ta
nc

e
	  

2 Volts
410 analogRead	  








