
Dynamic visualization with 
Javascript



<circle>

<!DOCTYPE html>
<html>
<body>
  <h1>Data Visualization</h1>
  <p>
    <button>Show</button>
    <button>Hide</button>
  </p>
  <svg width="400" height="300">
    <circle id="redcircle" cx="50" cy="50" r="30" fill="red"></circle>
    <circle id="bluecircle" cx="150" cy="90" r="30" fill="blue"></circle>
  </svg>
</body>
</html>
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30" 
fill="red"></circle>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles">
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30”></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" 

fill="blue"></circle>

<g id=”circles” fill="red">
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30”></circle> <circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30” 
fill=”green”></circle>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30” 
fill=”green”></circle>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

let redcircle = document.getElementById('redcircle');
let circles = document. getElementById(circles');

function removeCircle() {
 redcircle.remove()
}

function addCircle() {
 svg.appendChild(redcircle);
}
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<p> <svg width="400" height="300">

<button> <button>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

let redcircle = document.getElementById('redcircle');
let circles = document. getElementById(circles');

function removeCircle() {
 redcircle.remove()
}

function addCircle() {
 svg.appendChild(redcircle);
}
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<p> <svg width="400" height="300">

<button> <button>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

let redcircle = document.getElementById('redcircle');
let circles = document. getElementById(circles');

function removeCircle() {
 redcircle.remove()
}

function addCircle() {
 svg.appendChild(redcircle);
}

<button> onclick=”removeCircle()">Hide</button>

<circle id="redcircle" cx="50" cy="50" r="30” 
fill=”green”></circle>
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<p> <svg width="400" height="300">

<button> <button>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

let redcircle = document.getElementById('redcircle');
let circles = document. getElementById(circles');

function removeCircle() {
 redcircle.remove()
}

function addCircle() {
 svg.appendChild(redcircle);
}

<button> onclick=”addCircle()">Show</button>

<circle id="redcircle" cx="50" cy="50" r="30” 
fill=”green”></circle>



Basic Animation
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<p> <svg width="400" height="300">

<button> <button>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

function moveCircle() {
const duration = 1000;
let i = 0;
setInterval(() => {

const t = Math.min(i++ / duration, 1);
redcircle.setAttribute('cx', t * 150 + (1 - t) * 50);
redcircle.setAttribute('cy', t * 90 + (1 - t) * 50);
}, 1)
}
 

redcircle.addEventListener('click', moveCircle);

<circle id="redcircle" cx="50" cy="50" r="30” fill=”red” 
onclick=”moveCircle()"> ></circle>
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<p> <svg width="400" height="300">

<button> <button>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

function moveCircle() {
const duration = 1000;
let i = 0;
setInterval(() => {

const t = Math.min(i++ / duration, 1);
redcircle.setAttribute('cx', t * 150 + (1 - t) * 50);
redcircle.setAttribute('cy', t * 90 + (1 - t) * 50);
}, 1)
}
 

redcircle.addEventListener('click', moveCircle);

<circle id="redcircle" cx="50" cy="50" r="30” fill=”red” 
onclick=”moveCircle()"> ></circle>



From Jeff Heer
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<p> <svg width="400" height="300">

<button> <button>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">

function moveCircle() {
const duration = 1000;
let i = 0;
setInterval(() => {

const t = Math.min(i++ / duration, 1);

t = ease(t); //
redcircle.setAttribute('cx', t * 150 + (1 - t) * 50);
redcircle.setAttribute('cy', t * 90 + (1 - t) * 50);
}, 1)
}
 

redcircle.addEventListener('click', moveCircle);

<circle id="redcircle" cx="50" cy="50" r="30” fill=”red” 
onclick=”moveCircle()"> ></circle>

https://easings.net/

https://easings.net/


Selecting Elements
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#foo  // <any id="foo"> 
foo  // <foo> 
.foo  // <any class="foo"> 
[foo=bar] // <any foo="bar"> 
foo bar // <foo><bar></foo>



D3.js
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<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30” 
fill=”green”></circle>
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<g id=”circles” fill="red">
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<g id=”circles” fill="red">
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30” 
fill=”orange”></circle>

<circle id="bluecircle" cx="150" cy="90" r="30" 
fill="blue"></circle>

<g id=”circles” fill="red">
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<p> <svg width="400" height="300">

<button> <button>

<circle id="redcircle" cx="50" cy="50" r="30”></circle>
<circle id="bluecircle" cx="150" cy="90" r="30" 

fill="blue"></circle>

<g id=”circles” fill="red">



Observable and D3
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<circle cx=”100" cy=”75" r=”25” fill=”red”></circle>

Creation with D3



<svg>

<circle cx=”100" cy=”75" r=”25” fill=”red”></circle>

Method chaining
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<circle cx=”100" cy=”75" r=”25” fill=”red”></circle>

Interaction with D3



<svg>

<circle cx=”100" cy=”75" r=”25” 
fill=”blue”></circle>

Interaction with D3
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<circle cx=”100" cy=”75" r=”25” 
fill=”blue”></circle>

Animation with D3
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<circle cx=”100" cy=”75" r=”25” 
fill=”blue”></circle>

Animation with D3
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<circle cx=”100" cy=”75" r=”25” 
fill=”blue”></circle>

Easing with D3



Cars dataset







<svg width=”640" height=”400” >

Creating a plot



Creating scales



<svg width=”640" height=”400” >

<circle cx=…> <circle cx=…> <circle cx=…> <circle cx=…

Creating a layer
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<circle cx=…> <circle cx=…> <circle cx=…

Applying a transform 
(filtering)
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Aesthetic mappings



Creating axes



Interaction with D3











D3 Joins
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Enter:
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Exit:

<circle cx=…> <circle cx=…>
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Exit:



Example: Cars





Animation perception



Gestalt Principles: Continuity

• Does a connect to b, c, or d? 



Gestalt Principles: Continuity

• Does a connect to b, c, or d? 
• Prefer smooth continuity



Gestalt Principles: Continuity



Gestalt Principles: animation

• Similar motions are perceived as a group!



Gestalt Principles: Continuity

• Continuity is very important for motion!



Lack of continuity



Presence of continuity



Perceiving animation

• Motion perceived at about 10 fps
• Need at least 20-30 fps for smoothness



Tracking motion

• We are limited in our ability to track uncorrelated motion
• About 4 objects is the limit



Tracking motion

• Can usually deal with occlusion



Tracking motion

• Even virtual occlusion



Tracking motion

• Other animations make this much harder



Causality

• Hard-wired to infer causality from motion



Causality

• Hard-wired to infer causality from motion



Causality



Storytelling





Animation principles (Heer)

• Don’t change aesthetic mappings or scales if possible
• Respect correspondence, geometries should always represent the 

same observation
• Minimize occlusion
• Maintain vaild data graphics during transitions
• Use simple transitions
• Use staging for complex transitions
• Group similar transitions
• Different operators should have distinct animations



Line & area plots revisited



avgmpg

Group MPG data by year

Sort & convert to objects

Access just mpg variable



<svg width=”640" height=”400” >

cars

<path d=” M40,246.172L87.5,…,134.124L562.5,157.65L610,148.032 " stroke=”black" fill=”none” stroke-width=”2" >

D3 line generator 
creates “d” attribute 
from data

Lineplot only has 1 
element! (Per line)



<svg width=”640" height=”400” >

cars

<path d=” M40,246.172L87.5,…,134.124L562.5,157.65L610,148.032 " stroke=”black" fill=”none” stroke-width=”2" >

No data joining! Just 
adding a single (path) 
element and setting 
its properties!

Lineplot only has 1 
element! (Per line)



Can conceptualize <path> elements as a pen drawing!

<path d=” M40,246.172L87.5,…,134.124L562.5,157.65L610,148.032 " stroke=”black" stroke-width=”2” 
fill=”none” >

Pen movements

Pen properties

Move pen to this location

Draw line from current 
location this location

Lower case: 
coordinates relative 
to current location

C/c: Curves

Prevents filling in shapes!



Can conceptualize <path> elements as a pen drawing!

<path d=” M40,246.172L87.5,…,134.124L562.5,157.65L610,148.032 " stroke=”black" stroke-width=”2” 
fill=”blue” >

Pen movements

Pen properties

Move pen to this location

Draw line from current 
location this location

Lower case: 
coordinates relative 
to current location

C/c: Curves

Path tries to draw closed shapes, unless
Fill=“none”



Can conceptualize <path> elements as a pen drawing!

<path d=” M40,246.172L87.5,…,134.124L562.5,157.65L610,148.032 " stroke=”black" stroke-width=”2” 
fill=”blue” >

Pen movements

Pen properties
Path tries to draw closed shapes, unless
Fill=“none”

Let D3 figure out the path for you!



injuries



injuries





injuries



injuries

<svg width=”640" height=”400” >

<rect c=…> <rect x=…> <circle><rect x=…> <rect x=…><rect x=…> <rect x=…>



Case study
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