Physical Computing

Designing Physical Interactions for a Digital World

ARTS 370 Professor Danne Woo
Fall 2019 pcomp.dannewoo.com
Wednesday 1:40PM — 5:30PM dwoo@qc.cuny.edu

Klapper 107



Week 1-9

Week 1: What is Physical Computing?
Week 2: Introduction to Electronics
Week 3: Arduino, Hello World

Week 4: Analog Input and Output
Week 5: Digital and Analog Review
Week 6: Enclosures

Week 7: Serial Communication, Processing and p5.js
Week 8: Soldiering Workshop
Week 9: Midterm Presentation
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Analog Out
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Pulse Width Modulation (Fake Analog)
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Pulse Width Modulation (Fake Analog)

Pulse width = 0.5ms Duty Cycle = 50%

A Period = 1Tms
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Pulse Width Modulation (Fake Analog)

Pulse width = 0.33ms Duty Cycle = 33.3%

A Period = 1ms
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Oscilloscope




Analog In and Out (Potentiometer)
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Analog In — Test Sensor Values

analog_in_test | Arduino 1.0.4

Lnt knob = @;

void setup() {
Serial .begin(9600@);

vold loop() {
knob = analogRead(A@);
float knobVolts = knob * (5.0/1024.0);
Serial.printCknobVolts);
Serial.print("\t");
Serial.printlnCknob);

ks




Analog In — Serial Monitor

/dev/cu.usbmodem14101

Autoscroll Show timestamp Newline [T 9600 baud [T Clear output




Analog In and Out (Potentiometer)

analog_in_pot | Arduino 1.0.4

int ledPin = 9;
int analogValue
int brightness

void setup() {
Serial .begin(9600@);
pinMode(ledPin, OUTPUT);

vold loop() {
// Value between @ and 1023
analogValue = analogRead(A®);
brightness = analogValue / 4;
analogWrite(ledPin, brightness);
Serial.printlnCanalogValue);

¥



Analog In and Out (Photo Resistor)
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Analog In and Out (Photo Resistor)

analog_in_photo | Arduino 1.0.4
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1t ledPin = 9;

1nt analogValue
int brightness

void setup() {

Serial .begin(9600@);
pinMode(ledPin, OUTPUT);

void loop() @

¥

analogValue = analogRead(A®);

brightness = map(analogValue, 300, 750, @, 255);
1T (brightness < @) brightness = 0;

1t (brightness > 255) brightness = 255;
analogWrite(ledPin, 255 - brightness);
Serial.printlnCanalogValue);
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arduino_tone | Arduino 1.8.5

arduino_tone
void setup() {
Serial.begin(9600);]|
}

void loop() {
int sensor = analogRead(A®);
Serial.println(sensor);
float frequency = map(sensor, 0, 1023, 100, 880);

tone(9, frequency);



Pulse Sensor




Serial Plotter

/dev/cu.usbmodem1421 (Arduino/Genuino Uno)
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Servo Motor
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Servo Motor (Libraries)

@ Arduino File G0N Tools  Help S = 32 f VWl e @ O I3 O &
o0 @ Verify/Compile #¥R arduino_servo | Arduino 1.8.5
Upload $U
Upload Using Programmer  {+8U
Export compiled Binary S

Wed 9:45 PM DanneWoo Q § =

arduino_servo

#include <Servo.h> Show Sketch Folder 8K Manage Libraries...

Servo servoMotor; // creates Include Library L Add .ZIP Library...

int servoPin = 9; // Control AddFile...

void setup() { Bridge
Serial.begin(9600); // initialize serial communications

servoMotor.attach(servoPin); // attaches the servo on pin 2 to EEPROM
1 Esplora
Ethernet
void loop() { Firmata
int analogValue = analogRead(A@); // read the analog input HID
Serial.printlnCanalogValue); // print it Keyboard

// if your sensor's range is less than @ to 1023, you'll need t LiquidCrystal

// modify the map() function to use the values you discovered: Mouse
int servoAngle = map(analogValue, @, 1023, 0, 179); Robot Control

Robot IR Remote
// move the servo using the angle from the sensor: Robot Motor
servoMotor.write(servoAngle); SD

SPI
SoftwareSerial
SpacebrewYun
Temboo

Wire

Adafruit BMPO85 Library
Adafruit Circuit Playground
Adafruit Unified Sensor
DHT sensor library

GSM
Sparkfun BMP180
Stepper

TFT
WiFi

Arduino/Genuino Uno on /dev/cu.usbmodem1411



Servo Motor

arduino_servo | Arduino 1.8.5

arduino_servo

#include <Servo.h>

Servo servoMotor; // creates an instance of the servo object to control a servo
int servoPin = 9; // Control pin for servo motor

void setup() {
Serial.begin(9600); // initialize serial communications
servoMotor.attach(servoPin); // attaches the servo on pin 9 to the servo object

}

void loop() {
int analogValue = analogRead(A@); // read the analog input
Serial.printlnCanalogValue); // print it

// if your sensor's range is less than @ to 1023, you'll need to
// modify the map() function to use the values you discovered:
int servoAngle = map(analogValue, 0, 1023, 0, 179);

// move the servo using the angle from the sensor:
servoMotor.write(servoAngle);




DC Motor H-Bridge
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DC Motor H-Bridge




12C Communications

VCC > b5v

GND > Ground
SCL > A5 (UNO)
SDA > A4 (UNO)




Wire Library

ece Arduino - Wire X

& C {r @& Secure | https://www.arduino.cc/en/Reference/Wire * @ ~ 08 e 5wl [ ® S @ :
22 Apps YW Bookmarks [ Personal E=JITP [ Scripts [T Materials = Design ESIDV ES CUNY [ESCRISPR [ COC » [ Other Bookmarks

Q @ SIGNIN

ARDUINO HOME BUY SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

Wire Library

This library allows you to communicate with 12C / TWI devices. On the Arduino boards

with the R3 layout (1.0 pinout), the SDA (data line) and SCL (clock line) are on the pin Functions

headers close to the AREF pin. The Arduino Due has two 12C / TWI interfaces SDAT and - begin()

SCL1 are near to the AREF pin and the additional one is on pins 20 and 21. - requestFrom()

As a reference the table below shows where TWI pins are located on various Arduino - beginTransmission()
boards. - endTransmission()
Board 12C / TWI pins - write()

Uno, Ethernet A4 (SDA), A5 (SCL) - available()
Mega2560 20 (SDA), 21 (SCL) - read()

Leonardo 2 (SDA), 3 (SCL) - SetClock()

Due 20 (SDA), 21 (SCL), SDAT, SCL1

- onReceive()

As of Arduino 1.0, the library inherits from the Stream functions, making it consistent - onRequest()

with other read/write libraries. Because of this, send() and receive() have been replaced

with read() and write().



In Class/Homework

Review the labs that were covered in class this
week, and come up with a simple yet creative
application using analog output. Post your
experiments to your blog.
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