
Creative Coding
Professor Danne Woo
creativecode.dannewoo.com

ARTS 249
Spring 2020
Thursday 2:00 PM – 5:50 PM
I-Building 213



Static Visual Design
Week 01: Intro to programming, Processing and creative coding
Week 02: Forms, Shapes and Variables
Week 03: Computational Color and Export
Week 04: Repetition, Decisions and Randomization
Week 05: Function, Classes and Typography
Week 06: Data Visualization
Week 07: Midterm Presentation



Data Visualization



Data Visualization



Illustrator



Problem



Problem



Problem



Solution



Data and Code



Comparison

Time Spent

5 Weeks
Additional Costs

$30,000
Human Errors

≈20

Time Spent

5 Hours
Additional Costs

$0
Human Errors

0



Why Use Code

Custom Software
Saves Time/Money

Reduce Human Error
Easy Updates

Handles Large Data Sets
Live Data

Interactivity
Animation

Math Calculations



Data Visualization
Find Data

https://data.cityofnewyork.us/ http://www.census.gov/

http://www.baseball-reference.com/ http://www.theguardian.com/data



Data Visualization
Find Data (APIs)

http://developer.nytimes.com/ http://instagram.com/developer/

http://openweathermap.org/api https://dev.twitter.com/



Data Visualization
Data Collection

Wearables https://openpaths.cc and App

Feltron Reporter App Apple iPhone Health Sensors



Data Visualization
Data Formats

Tabular
CSV (Comma Separated Values)
TSV (Tab Separated Values)

Node-Based
JSON (JavaScript Object Notation)
XML (Extensible Markup Language)



Data Visualization
CSVs



Data Visualization
CSVs

Microsoft Excel Google Spreadsheet



Data Visualization
Analysis and Clean Up



Data Visualization
Analysis and Clean Up



Data Visualization
Ethics

1. Truthful
2. Functional
3. Beautiful
4. Insightful
5. Enlightening

Be honest
Be clear
Design highlights
Interesting points
Aha moment



Data Visualization
Visualizing the Data

http://datavizcatalogue.com/



Data Visualization
45 Ways to Visualize 75 and 37

http://blog.visual.ly/45-ways-to-communicate-two-quantities/



Data Visualization
Chart Types

http://datavizcatalogue.com/

Bar Chart
Categorical Data
Apples, Oranges and Bananas

Line/Area Chart
Time Based Data
1991, 1992, 1993, 1994

Pie/Donut Chart
Parts of a Whole
44%, 22%, 33%
Must add up to 100%



Data Visualization
Chart Types

http://datavizcatalogue.com/

Node-Based Chart
Network Data
John is connected to Sally, Sarah 
and Chris

Dot Matrix
Categorical Data
Apples, Oranges and Bananas

Choropleth Map
Geographical Data
New York, Hawaii, Alaska



Data Visualization
Bad Habits



Data Visualization
Bad Habits



Data Visualization
Bad Habits



Data Visualization
Nicholas Felton – Annual Reports



Data Visualization
Nicholas Felton – Annual Reports



Data Visualization
Nicholas Felton – Annual Reports



Data Visualization
Nicholas Felton – Annual Reports



Data Visualization
Jer Thorp – NY Times Posters



Data Visualization
Fathom Design – Nike Fuel Band



Data Visualization
Pop Chart Labs – Rap Names



Data Visualization
Hint.fm – Visualizing Wikipedia



Data Visualization
Massimo Vignelli – MTA Subway Map



Animation and Interaction
Hint.fm – Wind Data

http://hint.fm/wind/



Animation and Interaction
Pitch Interactive – Out of Sight, Out of Mind

http://drones.pitchinteractive.com/



Data Sonification
NY Times – Fractions of a Second: An Olympic Musical

http://www.nytimes.com/interactive/2010/02/26/sports/olympics/20100226-olysymphony.html



Data Sonification
Listen to Wikipedia

http://listen.hatnote.com/



Data Sonification
Kyle McDonald – Spotify Serendipity

https://www.spotify.com/us/arts/serendipity/



Data Art
Rafael Lozano Hemmer – Pulse Park



Data Art
Jer Thorp – 9/11 Memorial



Data Art
Jer Thorp – 9/11 Memorial



Data Art
Jer Thorp – 9/11 Memorial



Data Visualization
Arrays

var variableName = [19, 32, 87]; 
variableName[0] = 19, variableName[1] = 32, variableName[2] = 87
variableName.length = 3

Data Functions – map(), max(), min(), arc(), sort(), reverse(), preload(), loadJSON()

Table Class – Table, loadTable(), getRowCount(), getRow(), getNum(), getString()



var numbers = [ 19, 30, 62, 89, 52 ];

for (var i = 0; i < numbers.length; i++) {
var n = numbers[i];
fill(n, 100, 100);
rect(i * 20, height - n, 20, n);

}

Array Data
Not Using the Map Function



Re-maps a number from one range to another.

map(value, start1, stop1, start2, stop2);

Array Data
Map Function



var numbers = [ 19, 30, 62, 89, 52 ];

for (vari = 0; i < numbers.length; i++) {
var n = numbers[i];
var x = map(i, 0, numbers.length, 0, width);
var w = width/numbers.length;
var h = map(n, 0, max(numbers), 0, height);
var y = height - h;
var c = map(n, 0, max(numbers), 0, 360);
fill(c, 100, 100);
rect(x, y, w, h);

}

Array Data
Using Map Function



var numbers = [ 341,262,274,271,396,380,… ];
function setup() {
createCanvas(600, 400);
background(255);
colorMode(HSB, 360, 100, 100);
smooth();
noStroke();
for (var i = 0; i < numbers.length; i++) {
var n = numbers[i];
var x = map(i, 0, numbers.length, 0, width);
var h = map(n, 0, max(numbers), 0, height);
var c = map(n, 0, max(numbers), 0, 360);
var y = height - h;
fill(c, 100, 100);
rect(x, y, 1, h);

}
}

Array Data
Simple Bar



Array Data
Simple Bar

beginShape();
curveVertex(x, y);
endShape();

ellipse(x, y, 5, 5);



Array Data
Sort and Reverse

numbers = sort(numbers);
for(var i = 0; i < numbers.length; i++) {

…
}

numbers = reverse(numbers);
for(var i = 0; i < numbers.length; i++) {

…
}



Array Data
Pie Chart

arc(x, y, diameter, diameter, start angle, end angle);



Array Data
Pie Chart

arc(width/2, height/2, 200, 200, radians(30), radians(330));



Array Data
Pie Chart

var numbers = [ 30, 10, 45, 35, 60, 38, 75, 67 ];
function setup() {
createCanvas(600, 400);
background(255);
colorMode(HSB, 360, 100, 100);
noStroke();
var diameter = 300;
var lastAngle = 0;
for (var i = 0; i < numbers.length; i++) {
var n = numbers[i];
var c = map(n, 0, max(numbers), 0, 100);
fill(0, 100, c);
arc(width/2, height/2, diameter, diameter, lastAngle, lastAngle+radians(n));
lastAngle += radians(n);

}
}



Loading CSVs



var innerCircle = 30;
var values = [];
var data;
function preload() {
data = loadTable("data/citibike_miles_daily.csv", "csv", "header");

}
function setup() {
createCanvas(600, 400);
noStroke();
background(255);
colorMode(HSB, 360, 100, 100);
for(var i = 0; i < data.getRowCount(); i++) {
for (var j = 0; j < data.getColumnCount(); j++) {
values.push(data.getNum(i, j));

}
}

}

Loading CSVs
Table Class



for(var i = 0; i < values.length; i++) {
var n = values[i];
var x = width/2;
var y = height/2;
var w = 1;
var h = -map(n, 0, max(values), 0, height/2 - innerCircle);
var r = map(i, 0, values.length, 0, TWO_PI);
var c = map(n, 0, max(values), 120, 360);
fill(c, 80, 100);
push();
translate(x, y);
rotate(r);
rect(0, -innerCircle, w, h);
pop();

}

Loading CSVs
Table Class



Loading CSVs
Table Class

Monthly CitiBike Usage Weekly NYC Temperature



Loading CSVs
Multiple Columns



var data, innerCircle = 30;
var words = [], values = [];
function preload() {
data = loadTable("data/moby_dick.csv", "csv", "header");

}
function setup() {
createCanvas(600, 400);
noStroke();
background(255);
colorMode(HSB, 360, 100, 100);
for(var i = 0; i < data.getRowCount(); i++) {
for (var j = 0; j < data.getColumnCount(); j++) {
if(j == 0) words.push(data.getString(i, j));
if(j == 1) values.push(data.getNum(i, j));

}
}

}

Loading CSVs
Multiple Columns



for(var i = 0; i < 20; i++) {
var w = words[i];
var n = values[i];
var y = height/2;
var s = map(n, 0, max(values), 0, 50);
var c = map(n, 0, max(values), 0, 360);
fill(c, 80, 100);
textSize(s);
text(w, 0, y);
translate(textWidth(w), 0);

}

Loading CSVs
Multiple Columns



APIs and p5js



APIs and p5js



Homework
1. Create a poster for your mid term presentation next week. Make 

sure to use classes, functions and the programming methods we 
learned so far this semester. You must print out your poster as well 
as display and talk about your code. The print out must be at least 
11 x 17 inches and full color. I would suggest working smaller, 
outputting a SVG and scaling up the SVG for print. You may design 
whatever you want, movie poster, book cover, wall paper, wrapping 
paper, artistic, abstract, etc.

2. Put your p5js sketch in the Dropbox folder before our next class 
and be prepared to talk about it.



Creative Code Shows

Artechouse
Chelsea, NYC
artechouse.com/nyc

Zerospace, NYC
33rd St., NYC
zerospace.co

BAM Technopolis
321 Ashland Pl, Brooklyn
bam.org/kids/2020/teknopolis-2020
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Professor Danne Woo
dwoo@qc.cuny.edu

creativecode.dannewoo.com


