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Threshold: Citeo Programming tools often
Difficulty of either aim to reduce the
non-expert Node, Python, @ ]
use MySOL threshold or raise the
® HTML CSS celllng — how depends
on which one were
Ceiling: Expressivity; sophistication of what can be created pursuing

successful programming tools shift our cognitive problem
representations to make the task more readily solvable

Jools for learning programming lower thresholds, aim for high
cellings, teach representations, and facilitate instruction.
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Content creation

We are constantly engaging with creative content (illustration, film,
animation, photographs, podcasts, screenplays, slides ...)

When a creative task is sufficiently seneral and valuable, there 1s
significant contribution to be made in describing its structure
and encoding that into tools and workflows.

How might we develop tools to facilitate creation workflows while
ensuring that the user maintains desirable control!



Today

Design principles for visual communication

lustration

Video and Audio

~xploded Views



Design principles for visual
communication
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Design principles of
effective maps

Cognitive guideline: what do people recall?

Turning points and route topology are central

_andmarks, cross streets, and global shape are important too,
out less central

Exact route geometry is less important

We don't draw It accurately when we make a map

And, we don't comprehend It accurately when we read a map




Design principles of
effective maps

| Exaggerate road length
2. Regularize turning angles

3. Simplity road shape




From principles to algori
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From principles to algorithms
Agrawala and Stolte 2001 |

A
Road Layout Score: 25.2295 Label Layout Score: 375:5426

Road layout L abels



From principles to algorithms

lechnigues to:

SImplity the shapes In the original route map
Grow short roads to emphasize them

Layout graphic elements (e.g., roads, labels) by stochastically searching
over possible visual attributes (e.g., position, orientation, size)

~valuate/score layout based on alisnment with design principles

Algorithm: simulated annealing — a "'try, score, and perturb’ loop



Design principles for visual

communhnication

Step |: Identify design principles

Analyze most effective visualizations within domain (consider

user's task) and look for

techniques they frequently use to emphasize/de-emphasize information

Examine prior work in cognitive psychology that has considered how people

understand a domain to determine information that is iImportant/unimportant to task

Perform new experiments in perception or cognition to determine information

that Is iImportant/unimportant to task.



Design principles for visual
communication

Step 2: Instantiate design principles

-ncode design principles into algorithms and interfaces

Add controls that help users (authors/consumers) attain their goals

Step 3: Evaluate/validate design principles

Measure iImprovements in task performance, quality of results, etc.




What design principles are
not

We do not Iiterally replicate the exact process by which the
expert achieves those design principles

Instead, we bake Into tools the design principles that the expert
exemplity in their work

his might require changes to the tools and techniques usec




Sketchpad
[Sutherland 1962]

You'll see:

- One of the first uses
of light pen

- Support for
engineering sketching

You won't see, but
also developed:
- Object-oriented

manipulation
- early GUI windows
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From principles to design

Via an inductive study of
animations on You lube and
interviews with animators, found
that common approaches:

- EMITTING TEXTURE

Particle systems, flocking behavior; and
stochastic motion

System goal: author these
effects without a technical
background

23






Video and Audio



. Adobe After Effects 2023 - /Users/msb/Documents/teaching/cs347/2023/landay approves/landay.aep *
“ } ‘W O\ q o |:|‘ "‘ T‘ ,/ & o To" * [ snapping < % Default =  Review Learn Small Screen Standard Libraries » EXB O Search Help
Project = x Il B Composition james-davos-20230115 = Layer Dark Gray Solid 1 Info
james-davos-20230115 v james-davos-20230115 -
Audio
1920 x 1080 (1.00)

A 0:00:06:15, 30.00 fps )
Preview

Effects & Presets
Libraries

0.

Character

Name - ‘ Type Size Frame Ra...

@ B Composition 30 &a Gill Sans v 2 ."1
B james-d.5mov M QuickTime 6.8 MB 30 Light o ;.' '

> 1M Solids B Folder
\ L 4lpx v tﬁ Auto v
4 VA e v W o
= -px v \
IT 100% v I 100% v
A3 0px v B 0% v
m 3«
Frame-based representation forces users to [EREEEE
Paragraph
. t . t = t - Tracker
navigate and edit video by timecode
= e R AR 100% ~  (Full) v FEAOARE & o0 & 0:00:01:07
x M james-davos-20230115 =
0:00:01:07 L I L
P~ -.I:' ‘q&: @ @ 10f 20f 01:|00f " 10f 20f 02:IOOf 10f 20f 03:|00f 10f 20f 04:|00f 10f 20f OSZIOOf 10f 20f 06:|00f 10f
| | | | | | | | | | | | |
oen B = Source Name P HKXEOCIPD Parent & Link l - ' '
o > 1 T Paidfo.. Computing R i / @ None v
o > 2 T ..all..heSwissAlps. R 3 / @ None v
o > 3 T I'mJam..s message. R 3x / @ None v
o v 4 Dark Gray Solid 1 [NV @ None v v
O Opacity 49% @ I
o v 5 T <empty text layer> R 3/ © None v
> Text Animate: @ I
> Transform Reset 1
o vl 6 B james-d..0115mov R / @ None v R
> Transform Reset
v Audio
O Audio Levels +0.00dB ©
v Waveform
E @ 9% & Frame Render Time 110ms Toggle Switches / Modes - 0 7N




Design principle:

Remove disfluencies,
accentuate iImportant

information,
“cuts look s

Make

Mooth

Interface should:

et editors to directly

edit through

to skim for t

Algorithm:

script

manipulation (easier

ne main

message), smooth out
the footage and audio

frame similarity graphs

o

5.0

DDQ#'G} -

2187310

!
valNa A sB8V ~fIALe ! SRAIAT- Vi
E3 I £ D 8

Transcript View

MAN: Sure. Um, |some|of |our|customers, |that
have been working|in|the|print|for|many, | many|
years, |are|used |to be able to express their

ideas in, uh, very specific ways. They, they

are used to be able to control exactly what

goes on, on the page. They bring the story, |
they|bring the images, and they bring the

layout as well, which is a big part of making a|
story|and, and communicating that story.| And,
um with the the digital media and the

tablets that are used now to bring | this|content, |
uh, they've quickly|run|into soms, |uh, |
limitations|with trying |to | express|the |same | thing |

Timeline (Cul Suitability)

010, 01:03.

Berthouzoz, Li, Agrawala 201 2]
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hidden transitions in blue
Our result pauses in green
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EOVTING - THE INVISIBLE ART

. I soure frarme = ke somethung that sounds like the | |On good minidisc decks you can do kasic editing but nothing

| mferwews or docsewertory stores on Th Awerican Life, foo subtle. And there's lots of good software that lets you

] wou howe To 2 e sownd s net as hard as you ed.t chcapk, on a normal home compuler (see pages 20-20.
gt Bk i fact adfng s one of the great pleasures | |
O‘ worbung = radc s casy o go mto akmd of france

But whichever sustem you use, when you're editing people

talking, there are certain basic rules. First, you have to

. presevve the rhwthunm of normal speech. When we speak,
You can 24 sound on reel-fo-reel tape, using a razor we normally say a senfence, and then we breathe, and

| Hade fo Werally cut sentences cut of your story. then we say another sentence. Then we breathe again.

Ths 5 a section of Phulp Gourevifch's inferview, loaded into the editing scftwave we use at T4ir Swerican life. On
e computer. sounds and words are graphically represented as waveforms, and edits are also visible, as vertical
res. Pauses are flat sections of line, and breaths are small waveforms. Notice wiiere the breaths falk often at
e ends of senfences, but sometimes in the middle.

~ . — | Private orgarnizations,
everytiung from.. wreaning things like Doe
tors Without Borders..”

: 1 l (breath] u“.,",ﬂ |abh.." | T.:j
Menien fom Bib® oo il MM#WL‘-M

13 weve
i_ [pouse) ||[hra-w)i | " What we're going to cut [h““‘ L 24 smaller...

¥ you remove a phvase or a sentence, you have to keep the rhythm natural uwanq that means keeping a breath
affer each senfence, at the edit points. Sometimes you have to try different breaths, to see which one sounds
miore natural Your edit points are almost always at the very beginning of a word (after a pause or breath) or at
the very end of a word (before a pause or breath),

s l
Lterally Mevally, there prvate organ-
were scores, perhaps zateons..”
jore than a hundred v

Poctors of "Arerican Refugee
the Werld * | | Commuttee, International
" | Rescue Commtiee,.”

==

, : " “Theve weve waany i'\‘ou had Caritas from & - m ;
vty "'ﬂdh‘l oy P":" -y ’j = | smalley private organi- 7 different countries, 3:“;(:::;"
' g . e e M- | |zations and church Lpu had World Vison..” T -
more Than a hundred.. based "
! L meafk]| sed ovganizations., ’[—_‘_‘f [pause)
m. M . "'}“"*‘&MWM QWMMM M .
[pas ]
L_‘fJ l The edit we just made. 4—1 Previous edits. | [9er

> B was..it w;:.. 3

) Second. there's a difference between a pause and a breath. Sometimes an interviewee will firush an wpor tant

| pont, fake a quick breath, but then rush on to the next idea If you insert a pause—just the sound of the room—
before the breath—or replace the breath with a pause, then their big idea will vegister more clearks with the
istener. Here we inserted a pause to emphasize a particularly apt and chilling analogy.

“They weve N;n fo provide:

| treated rather bhe the service staff at a Eeadiadiciee Mt taes..

| seedy. Mafa-occuped hotel’

(pause)

- —

| s regeve, the humanstarians weve l

CIIY LR [T R FT W TS .

Philip Gourevitch is one of the best inferviewees possible, He has surprising and moving stories to tell, and many
urgent and thoughtful fhings fo say about those anecdotes, It took Nancy and Jorge two full days to choose
among the many stories and ideas, and fo shorten anecdotes heve and there.
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Example musical underlay
from This American Life #441: "When Patents Attack!"

Underscore
[Rubin et al,, CHI 201 4]



Editor Composition name [Great Expectations

iy Play Render  Zoom( - + ) — | Automate Underlay
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Story: Charles Dickens — “Great Expectations”
Read by Mark F. Smith [librivox.org]
Music: Damiak — “Tenuous Gears”

Underscore
[Rubin et al,, CHI 201 4]
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Assembly instructions




Interactive Exploded Views

reservoir cover
push rod retainer

dust boot
reservoir
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master cylinder push rod
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check valve spring
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Interactive Viewing

impeller
pump

turbine
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Exploded view diagrams

Design principles:

-xplode parts In directions that
do not occlude (block) other
barts, while minimizing distance
from their original position

VWhen parts are nested inside a
container, explode out from the
center of the container




Exploded view diagrams

Algorithmically generated diagrams:

Outer shell
Clear face panel

Face panel
arpi radialis brevis S R. ex carpi radialis

Foam S%lQ ‘ ) e A | ] R. bici

Screen top layer

Screen middle layer ~.

Turbine #5

icis lonaus R. flex pollicis longu
Nose cor Screen bottom layer r pollicis longu P J
Se cone ,- _ ! - _
. R. ulna R. flex digitorum prof

Propeller Exhaust housing
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Design principles for visual
communication



Limitations in capturing richness
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Figure 7. A hand-designed tourist map of San Francisco emphasizes semantically, visually, and structurally important landmarks, paths,
districts, nodes, and edges, using multi-perspective rendering to ensure the facades of buildings are visible (left). Our tourist-map design

system is based on these principles and similarly emphasizes the information most important for tourists in this map of San Francisco (right).




Summary

When a creative task Is sufficiently general and valuable, there Is
significant contribution to be made In describing its structure
and encoding that into tools and workflows.

Design principles provide guides for content creation tools: ()
identify design principles in expert output, (2) instantiate them
into algorithms to aid content creators, and (3) evaluate
principles through user studies

[This approach can be used In a wide range of applications; we
showed digital illustration, audio/video, and exploded views
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