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Functional aesthetics

Functional aesthetics is the concept of combining perception,
semantics, and intent to function together as a whole,
creating beauty in meaningful design.
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Talk outline

* Role of perception in seeing and understanding data

* Semantics in visual analysis
* Understanding intent

* Bringing it all together
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Say the color, not the word

PURPLE YELLOW RED
RED GREEN
RED YELLOW
BLUE BLACK
RED GREEN ORANGE
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Semantically resonant colors
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A Linguistic Approach to Categorical Color
Assignment for Data Visualization, IEEE Vis 2015
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Diagramming the world

pléase send
only 1 person,
| into order.j<

Please keep ||}
this area clear.
Do not block |||
OO aAY. i




Diagramming the world
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Generalizing information
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Generalizing information
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Semantic Resizing of Charts Through
Generalization: A Case Study with Line Charts,
|IEEE Vis 2021



Key takeaways

Representation is context, task, and data specific.

Emphasize the most important elements while still representing
the view in the most faithful and recognizable way.

The level of detail in the view must outweigh the insignificance of
items that are deemphasized.
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* Semantics in visual analysis



People seek meaning

| L —

——

o W




Symbols to convey meaning

Croissant




Charts are inherently abstract
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. . . Automatic Generation of Semantic Icon
Ad d | n g | CO n e n COd | n gs Encodings for Visualizations, ACM CHI 2014
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Help people

see and understand
their data




Help people

see and understand
their data
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Parsing dates

Date as text string

Name
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Parsing dates

Date as text string

Name
Abc

Claire
Donny
Sam
Trent
Agatha

Geraldine

Birthday

Abc
1-3-07
4-15-08
10-3-07
7-11-07
8-3-08

2-7-09

Gold Stars
#*

18

22

11

Name
Abc

Claire
Donny
Sam
Trent
Agatha

Geraldine

Date as “Date”

Birthday Gold Stars
B i

1/3/2007
4/15/2008
10/3/2007
7/11/2007
8/3/2008

2/1/2009

Does Anybody Really Know What Time It Is? Automating the
Extraction of Date Scalars. Tableau Research White Paper, 2018.

18

Number (Decimal)
Number (Whole)
Date & time

Date

String
Default

Geographic Role

»




Semantic joins

Country |
BR
CN
DE
GB

JP

MX
RU
usS
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1,418
4,995
1,445
1,719
1,421
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Users
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| Country
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' China
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Russia I
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| Internet users
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. 568,192,065
| 56,286,824
| 245,289,322
- 100,456,980
45,787,000
65,849,001
78,572,984

| 289,547,750

Adoption rate
45.20%
34.60%
87.74%
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65.10%
28.53%
48.00%
89.92%
91.30%



Semantic sort

How is my restaurant doing? Responses
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Location semantics

Why and where are semantics important?
| have some sales data and need a map

City
Houston
San Antonio
Dallas
Austin

Paris

Sales

1568974
1436697
1281047
912791
645335



Location semantics

Is this what | was looking for?

City Sales | = oo e
Houston 1568974

San Antonio 1436697 - ——
Dallas 1281047 e 52
Austin 912791 sl

S SUM(Sales)
Paris 645335 o —

= Country United Spain
=R States
City

SUM(Sales)
645,335 ®
800,000 - ‘ o
San Antonio o



Location semantics

Is this better?
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Data enrichment

Datetime Price Latitude Longitude area #beds openhouse_time
1/4/20 600000 38.8977 77.0365 5320 3 3:00 PM



Data enrichment

Expensive: adjective; entailing great expense; very high priced; costly.

Datetime Price . Latitude Longitude area #beds openhouse_time
1/4/20 600000 38.8977 77.0365 5320 3 3:00 PM




Data enrichment

Large: adjective; ample in dimensions, quantity, or number.
Having much size or extent, capacity, scope, length, breadth etc., or relatively being of more than

Area: noun; a measure of the extent of a surface it is measured in square units.

r

Datetime Price Latitude Longitude | area #beds openhouse_time
1/4/20 600000 38.8977 77.0365 5320 3 3:00 PM




Key takeaways

Applying semantics to data conveys recognizable meaning to make
sense of it.

NLP and Al techniques bridge between the worlds of machine
language and human language in the context of data analysis.

By balancing the perception and semantics, we can encourage
deeper, clearer, and better conversations with the data.
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* Understanding intent



Analytical intent

The goal that a user focuses on when either performing targeted or more
open-ended data exploration and discovery.

A user can express their analytical intent in a system in a variety of ways —
" Pick attributes and choose a chart type
=  Expressed through natural language



Vagueness and ambiguity

more concrete more fuzzy

—

tallest, cheapest, . cheap, |0V\{, safe, best, healthy
most expensive high, expensive,
Superlatives on Graded adjectives on Subjective

numerical quantities numerical quantities adjectives




Supporting an analytical conversation

“Find large earthquakes near California”

1 s r 10 0 100" 200
J

find magnitude of at least earthquakes within miles of California .

o m o[ +

* Phoenix

Eviza: A Natural Language Interface for Visual Analysis, UIST 2016



Supporting an analytical conversation

“Find large earthquakes near California”
“How about near Texas”




Infer, repair, and refine

“where are the expensive wines?”

sum of Price by Country with expensive Prices as a map

lytics/augmented-analytics



Using external knowledge
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“highest and lowest temperatures in Fahrenheit over fall”



“highest and lowest temperatures in Fahrenheit over fall”

}

Units
(and how to convert to)

(March 1, May 31)
in the Southern hemisphere



“highest and lowest temperatures in Fahrenheit over fall”

Temperatures in 2014

o Max: 78.44°F

70

65

Temperatu

in: 55.22°F

55

. Date
Mar 02 MarQ09 Mar 16 Mar 23 Mar 30 Apr 06 Apr 13 Apr 20 Apr 27 May 04 May 11 May 18 May 25

highest and lowest temperatures in Fahrenheit over seasons in [ Southern Hemisphere % |

fallisfrom | 03/01/2014 | to| 05/31/2014  |fall.




“what is the drop in july 20167?”
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Pound vs dollar

“what is the drop in

US$2.6
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Brexit Britain: Pound drops to $1.28 - Jul. 6, 2016 - CNN Money
money.cnn.com/2016/07/06/investing/brexit-pound-drops/index.html| v

Jul 6, 2016 - by Ivana Kottasova @ivanakottasova July 6, 2016: 1:21 AM ET ... The pound has dropped
roughly 15% since the referendum day, when it ...

Pound slumps to 31-year low following Brexit vote | Business | The ...
https://www.theguardian.com > Business » Sterling v

Jun 24,2016 - A woman in New York watches the pound fall on a laptop. Photograph: Andrew ... Friday
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“what is the drop in july 20167?”

Pound vs dollar
USS$2.6
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June 24, 2016
1.2 The pound falls to $1.3229 as referendum
: results show Britain would leave the EU
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Conversing with a dashboard
Query: what's the spike in that line?

Compute color distance

Median house price

600k
550k
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250k
200k
150k
100k

W Townhouse
W Condo/Coop
M Single Family Residential

609.0k

Y

April  July October 2014 April  July October 2015 April  July October 2016

Month of last sale date

How have sale prices changed?




Sneak Pique: Exploring Autocompletion as a
Data Discovery Scaffold for Supporting Visual

Scaffolding conversation Analysis, UIST 2020
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“The medium is the message” — Marshall McLuhan

Participant
4 Hi @cha(t)bot

cha(t)bot APP 11:49 pPM
Hi, | am an Analytical Cha(t)bot. Ask a question about the Titanic dataset

Here are the attributes in the dataset - (111 kB) ~

Dimensions & Measures Description and Example Values

Number of Passengers Number of passenger records in dataset

Age Age in years ranging from 0.17 to 80

Age (bin) Age in 5 year bins

Class Cabin class [1, 2, 3]

Fare Fare ranging from $0 to $512.33

Fare (bin) Fare in $25 bins

Family aboard? Was family was aboard or not [Yes, No]

Sex Sex of passenger [male, female]

Survived? Whether the passenger survived or not [Yes,

No]

%survived Computes the percent of survived passengers

Participant

4 show me those who survived and did not survive

cha(t)bot APP 11:50 PM
Here are the passengers who survived and did not survive -

Survived?

Number of Records

Use the options below to filter

Survived v

The number of passengers who survived is 500.



7:07
| @ 48°

Howto make Sweet Potato Soup
The Kitchn

‘~

“Hey Tableau, give me the summary of the day”

340 projected
+ )0% last week

Data metrics based on natural language utterances



Key takeaways

Provide affordances for a user to understand, repair, refine, and
disambiguate concepts.

Scaffolds support intent and they depend on the medium.

Pragmatics, data, and the medium need to work together to support
a cooperative conversation.
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* Bringing it all together
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Death Rate / 100,000 Population
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