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Visualization

Getting to Design

Fig. 4. 850 files at four levels with color coding by tile type. File name pops up when cursor rests on a file.

Employee Responses Regarding Company Goals
W Disagree Strongly Disagree Disagree Slightly Neutral Agree Slightly ™ Agree M Agree Strongly

Lyn Bartram  «

The company is on frack  You agree with the goals.  You understand the goals. You understand the priority The company encourages
to meet its goals. of the goals. meaningful employee input
regarding the goals.
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Administrivia: Assignment 1

* Visualization in practice
* Find one good and one bad example

 Put on Canvas discussion
e Present BRIEFLY in class

« We'll need to run over
« We will revisit these choices later!

Design Process | IAT 814



Administrivia 2

4 The Do's And Don't %

[ 15 Stunning Examp %

[ Jules & Jim | Flickr - x ) Perceptual Edge -

[*) calendar: 9/8 - 9/ x

€« C' & https://connect.sfu.ca/home/lyn@sfu.ca?view=workWeek&date=20140910&fmt=freebusy DY =
5 Apps [ Maps (L Research [ SFU Surrey i Personal (L] Teaching [ (i Dev » (L] Other Bookmarks
B Day Work Week = Week [ Month | =] Today 42918 - 9/14)
2014 Wed, Sep 10 Fri, Sep 12 ‘ —
|
8:00 AM
§:30 AM
|Tentative
9:00 AM
30 AM
usy
10:00 AM 10:00 AM 10:00 AM
Busy usy
11:00 AM
11:00 AM 11:00 AM 11:00 AM
Teatative Busy
12:00 PM
12:30 PM
1:00PM 100 PM 1:00 PM
Busy Teatative
200 PM 2:00 PM 2:00 PM
Busy Busy
300 M 00 PM
usy
400 PM
30 PM
4:30 PM 4:30 PM
Busy | Busy
5:00 PM
16:00 PM
6:00PM 6:00 PM
30 PM Busy
E Calendar.ics GMT -08:00 US/Canada Pacific

https://connect.sfu.ca/home/lyn@sfu.ca?fmt=freebusy

S F U Design Process | IAT 814



The desired progression

- 4
context wisdom
independence
ﬁ\derstanding principles
F llllllllllllllllllllllll -
I knowledge I ,
i I Knowledge Vis
! A’erstanding patterns ! Visual analytics
I . . I
: information :
i Info vis. sc1 vis |
' . . I
understanding relations
I
data 3>
http://www.systems-thinking org/kmgmt/kmgmt htm _undej:stan.dmg_

Design Process | IAT 814



Another way of looking at it ....

Data

SFU




The value of visualization

e Capture information
» Blueprints, photographs, sensors, seismographs, maps...
metadatal
* Analyse data to support reasoning
* Develop and test hypotheses
« Discover errors
* Find patterns
* Expand memory

« Communicate
« Share, persuade, educate

Information Visualization: Examples



Excel

[ seres]

S F U Information Visualization: Examples



Unemployment rates

S F U Information Visualization: Examples



[CMNSIUD)

Minimum (Credifs

Other Noss Once admitted to

Communication at SFU, 1
UD) continuation CGPA is v SFU CGPA 2.50+
2.25 or higher or transfer CGPA 3.00
or 80% from high school

Minimum CPGA of 2.00
and UD CGPA of 2.00
overall and within CMNS

(ON FRASER.
SCHOOL OF COMMUNICATION|

S F U Information Visualization: Examples



SCHOOL OF INTERACTIVE ARTS & TECHNOLOGY PRE-REQUISITE MAP

MEDIA ARTS

INTERACTIVE SYSTEMS

POOLATNE
jes22) ausman M ORRGN DESEN TDOLS
urau } a . wms T 265 mm
NLFRATATAMD lmmm | MUTALLE  REPRSIINWTON  WTERACNON W) TO ADvasnce Hﬂlﬂ‘
INORSGN SFASICATION  DESEN METHOE A ME ORIaN L=l nllnu
T 202 mm m %7 urm T2 w1235 wra | | wran urzss
48c AT 235 Wra3a | | AT28 || gy 48c WT25 | | T 265
T 267 es 48 T 267
ﬂ'ml‘“ 48
REQUIRED:
BACHELOR OF ARTS (BA) i BACHELOR OF SCIENCE (BSc)
l 309 - WRITING FOR IAT I
Moets  wommennes o am - MmN  TNGADG  commd
Sl @ @ B @ 25 oo o
n{im T 12 urmz :I;:I una e
Ban Bhan B p— 1&
L G
“ DESEN, COMMUMCATIN AAMATED NTO m
|l ﬂ_‘ 'Ilm‘ CRAPWIC DETEN N0 COLLADIRAT DN 0 PR OGRS M MG
0 0 0O B =
&b
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FIGURE 1. Chain of transmission among guests at Hotel M — Hong Kong, 2003

ol /L /L H /L lod. 1L
WWW.CUL. YUV/TTITTIWI L PTS VICW/TTITTIVWITTUTTZTTITTT

2 family
members

2 close contacts

10 HCWs

Guangdong 4 family
Province, members

SARS o

L§
99 HCWs (includes N J E | | United
17 medical students) / Y States
Hospital 1 | J B¢ D M
Hong Kong / \
C D E
- E —<Germany —
HCW.
oHers ) Singapore | HCW HCW
Hospital 4 B Vietnam
Hong Kong PP l
G T 2 famty
¢ Unknown

number
close contacts

Bangkok

S F U Inforsaatian Missalization: Examples
Al guests axcepl G and K slayed on the 9th floor of the hotel. Guast G stayed on the 14th floor, and Guest K stayed on the 11th floor.

SGuests Land M (spousas) were not at Hotal M during the same time as index Guest A but were at the hotel during the same times as Gues!s G, H, and |, who
were ill during this period.



Train Schedule

SFU

Pied- |, .. | Caro- Silver | Silver . Silver Silver Caro- Pied-
mont [ | Jinian | Star |Meteor |CTeScent <Train Name > Meteor (€5t “siar | inian [PaIMetto] rone
73 [ 89 | 79 | 91 | 97 | 19 «Train Number p- 98 | 20 [ 92 [ 80 [ 90 | 74
Daily | Daily | Daily | Daily | Daily | Daily <« Days of Operation » Daily | Daily | Daily | Daily | Daily | Daily
BEZ|BED |[BEES (BEX |BEAX |BEX < On Board Service » REX|BEX |BEEX |RED m2
o® | a® [a® |a® |o® | a® 0n® | o® [a® | a® [ 20 |a®
Read Down Mile
B67 867 |95/ﬁ]195 [Eo3 73116 1faB3/83/161 Connecting Train Number [E176]8194/894| 566 66
9 45P 9 45P] 605A] 9a3sAl  935Al” 0] Dp |Boston, MA-South Sta. (ET) 705P|  905P 7524 7524
R950P] R950P] RE10A] R940A] Ro40A| 1 Boston, MA-Back Bay Sta. 700P| D 900P| D 7474 D 7474
R1000P| R1000P] R 6204] R951A] R9S51Al 11 Route 128, MA 649P| D 849P| D 7304 D 7304
1025P| 10 25P 655A] 1016A] 1016a] 43 Providence, RI 6 18P] 8 19P 7045  704A
1226a| 12264  845a] 1211P] 1211P] 156 New Haven, CT 4 36P) 633P 455A] 4554
112A 112a]  o28a] 1256P| 12866P| 195 Stamford, CT 3 48P| 5 48P 404A] 4044
201A 201 10208]  150P]  150P| 231] Ar |New York, NY—Penn Sta. &[] 5 00P 3154 3154
7 00A 7004]  200P| 520P| 520P| 456] Ar |Washington, DC o4&l Dp 725A] 11254 125P| 1000P| 10 00P
T 6 15A| 00 7 15A|d0 11 08A| @0 3 15P|E1 215P| 0] Dp [New York, NY—Penn Sta. © &3] Ar [0 10 30A|E1 2 02P|f0 3 43P |fn 8 58P|fn 10 56P
IR 6 31A | fR 7 36A|f1R11 30| IR 3 38P|fIR 2 37P| 10 Newark, NJ-Penn Sta. e &3] Jf1D10 10A|f0D 1 43P|1 D 3 20P | D 8 37P|fD10 35P
R705A 813 R1210P| R418P| R315P| 58 Trenton, NJ 2&[E] D930Al D103P| D242P| D7 55P| D 9 58P
IR 7 36A |18 46A|fIR12 45P| (IR 4 55P| IR 3 65P| 91 Philadelphia, PA-30th St. Sta. | @ &[3] 7D & 55A|FD12 25P |1 D 2 07P | D 7 22P| D 9 23P|
IR & 01A |19 11A|fIR 1 10P| (IR 5 20P| IR 4 19P| 116 Wilmington, DE o I[E] 1D & 30A|f0D12 01P|f D 1 42P |FID 6 57P|f1 D 8 57P
IR & 51A |19 SGA|fIR 2 00P| (OR 6 15P| IR 6 17P| 185 Baltimore, MD—Penn Sta. © &[S]| Ar |fID 7 40A|fD11 12A|FID12 51P |FID 6 05P | D 8 06P
T 225| Ar |Washington, DC e&[8]| Dp T
IR 9 54A [t 10 SSA|TIR 3 05P|IDJR 7 wP|mR 6 30P| Dp | @ Charlottesville—see right Ar JEID 6 32A|ND10 10A|1D11 534 |1 5 08P D 7 05P)
0 10 11A|E0 11 12A|00 3 25P|CIR 7 50P|i 6 49P| 234 Alexandria, VA [YE JFID 5 41A|f0D 9 43A|ID11 09A | 4 32P|f0 6 20P
722P| 258 Manassas, VA 8 46A]
% 755P| 293 Culpeper, VA % 8124
1 852P| 338 Charlottesville, VA & 7 204
1 10 06P| 398 Lynchburg, VA o 1 6074
11 14P| 451 Danville, VA 4 57A]
11 394 260 Quantico, VA 4 01P|
11 574} 280 Fredericksburg, VA 3 41P|
11 49A 1 02P| 5 09P) 9 40P 334| Ar |Richmond, VA-Staples Mill Rd. | @ & [3]| Dp |1 4 00A) 0 2 46P|f0 4 40P
o 1159A|¢0 1 10P|du 5 19P|t1 9 50P Dp Ar 3 504} 1D 9 184 239P[  430P
[0 1229P |0 143P|  557P| 10 24P| 362 Petersburg, VA Y | Do 3 07A) 0 820A[M 154P|@ 3 51P)
1 156P|fh 3 13P|d 7 29P|fh 11 56P 460 Rocky Mount, NC & | 1434 Irm 701A|d 12 30P|fn 2 29P
1 214P|C0 3 32P 476 Wilson, NC o 0 12 10Pf0 2 11P
241P 403P] 502 Selma-Smithfield, NC 1141A]  139P)
4 42P|» 531 Raleigh, NC e &I Do 0 11 06A
1 7054 4 50P|f0 9 13P) Dp 1 540a| 10584 |oo 8 40P,
7 164] 5 03P 9 27P 540 Cary, NC 511A| 10434 8 21P|
T 7 354 5 24_PI 557 Durham, NC o] 00 10 234 @ 8 02P
8 11A 6 01P 591 Burlington, NC 9434 7 26P|
12 15A| 615 Ar [Greensboro, NC e& [Do EEER [ 9214 1 7 05P
b 8354 6 32P) o 12 224 Dp | #® Winston-Salem—see right Ar 3514
5 524 6 49P 12 39A| 628 High Point, NC & 3 304 3 58A] 6 45P|
9 26A] 7 25P| 1174 662 Salisbury, NC 2 49A] 8 25A] 6 13P|
9 424] 7 42P 677 Kannapolis, NC 3 07A] 557P]
010 144 1 814P [0 2 20A| 704 Ar |Charlotte, NC Dp 12 034 |7 404] |d0 5 30P]
3 27P 1 1294 550 Dp |Fayetteville, NC Ar |0 11 59P) o 12 54P
21ap 503 | Dp |Dillon, SC Ar 12 05P
5 06P 3 204 633| Ar |Florence, SC (Myrtle Beach) o & | Dp |t 10 41P) it 11 31A)
1 511P 3284 Dp Ar| 10 31P) 11 264
5 47P 4 05A) 672 Kingstree, SC | 938p 10 404
0 6 46P, 15 06A 728 Charleston, SC X f1 8 44P 0 9 44A]
7 35P 5 56A] 782 Yemassee, SC 7 48P) 8484
10 39P| 599 Southern Pines, NC (Pinehurst) 4 02A
11 21P) 628 Hamlet, NC 325A
12 504 701 Camden, SC 153A
f1 1444 734 Columbia, SC & 1124
2 41A} 784 Denmark, SC 11 57P
0 834P 429A 644A 829| Ar |Savannah, GA ®& |Do|d 659P) [0 10 34P 0 & 00A|
0 4 34A|1 6 S0A *871| Dp | (*mileage via Columbia) Ar 6 53P) 10 28P
I' f 7 444 881| Dp [Jesup, GA (Brunswick) ar | 5599
Continuation of service to/from Florida continues at right




Nightingale’s Coxcomb

Causes of Mortality in the Army in the East
April, 1854 to March 18585

- Non-Battic

- Battic
June Jduly August
Apr 1854 Swpt
Oct
March
Nowv
February

Jan 1855

From: F. Nightingale, "Notes on M atters Attecting the Health,

SFU

Etticiency and Hospital Administration ot the British Army", 1858
Information Visualization: Examples



Napoleon’s Invasion of Russia
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Mediaeval Europe

Tabula Peutingeriana, road map of ancient Rome
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Portray data, usually abstract data

Use visual features to represent properties, quantities,
attributes

« Explicitly

» derived

Give rise to emergent features

S F U Information Visualization: Examples



Review: why it helps

 Mean of the x values = 9.0

 Mean of the y values = 7.5

« Equation of the least-squared regression line: y = 3 + 0.5x
« Sums of squared errors (about the mean) = 110.0

« Regression sums of squared errors (variance accounted for by x) =
27.5

* Residual sums of squared errors (about the regression line) =
13.75

 Correlation coefficient = 0.82
 (Coefficient of determination = 0.67

Design Process | IAT 814 .



What the data look like ...

S F U Design Process | IAT 814
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and gain
insight
v We look at
that picture
= P -
==-c ' S
m ﬁ r
000000000 I [

Information visualization

The process of information visualization. Graphically encoded data is viewed in order to form a mental
model of that data

Information Visualization: Examples



Recall: Why do we create visualizations

* Answer questions (or discover them)
 Make decisions

* See data in context

* Expand memory

« Support graphical calculation

* Find patterns

* Present argument or tell a story

* |nspire

Information Visualization: Examples



Organize and capture information

Information Visualization: Examples



Combine different data sources

[ SFU Connec x [ 1856 E61st X

Ed @ Lyn Bart: x
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% 8 -9
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~
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W ol il? a @y .
| Get Directions | 0 g % = Y =
"y (315 0 o N
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: - |
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Answer (and discover) questions

 Where do the most news &
stories originate? >

* |nspire!

Newman & Gastner, PNAS

Information Visualization: Examples



Make decisions/expand memory

Pied- | Caro- | Silver | Silver Silver Silver | Caro- Pied-
mont [PAIMeOl jinian | Star |Meteor [Crescent <Train Name > Meteor || sear | linian mont
. 73 [ 89 [ 79 [ 91 | 97 | 19 <Train Number » 98 | 20 [ 92 | 80 74
[ ] I ra I n S Ch ed u | e Daily | Daily | Daily | Daily | Daily | Daily <« Days of Operation » Daily | Daily | Daily | Daily | Daily | Daily
BE DIBBZ |BEEX |BEX |BEX BEX|BEX [BEX |BE
00 |06 |6 [0 |a® |0® < On Board semvice > 00 | 0® | 0® |ad
Read Down Mile Symbol Read Up
B67 B67 |E95/E195 |ER3/83/161F93/83/161 Connecting Train Number [E72/8164] B88/E176|5194/594] 566 [E66
9 45P 945P|  BOSA|  ©3sA|  93sAl 0] Dp |Boston, MA-South Sta. (EN) | @ &[B]| Ar 3 15P] 905P T52A| 7524
R 9 50P Rssopl R 610A] R940A] R940A] 1 Boston, MA-Back Bay Sta. o[ D310P] 700p| D 900P| D 7474 D 7474
R1000P| R1000P| R 620a] R951A] Ros1A] 11 Route 128, MA of D300P] 649P| D 849P| D 7304] D 7304
1025p| 1025P| 655a] 1016A] 1016A[ 43 Providence, RI CYNE] 2 27P| 8 19P 7044 7044
1206A| 1226A]  845A] 1211P| 1211P| 156| | |New Haven, CT e 1236P| 436P| 633 455A] 4554
112A 112a]  928a] 1256P| 1256P| 195 Stamford, CT o[ [ ar| 1148a] 348P| 548P 404A] 4044
201A 201A] 10204 231 Ar | New York, NY-Penn Sta. e&[EI Do 11004 5 00P 3154 3154
700A 7004]  200p) 456| Ar |Washington, DC e &[] Do 725A] 11254] 125P| 1000P| 1000P
M 6 15A|fh 7 15A[dD 11 08A)] 0] Dp | New York, NY-Penn Sta. ® & (51| Ar |T0 10 30A|00_ 2 02P)
IR 6 31A | (IR 7 36A|0IR11 30A] IR 3 38P|IR 237P| 10 Newark, NJ-Penn Sta. CYNE] JE1D10 10A]fID 1 43P|c0 D 3 20P
R705A 813A] R1210P] R418P| R315P| 58 Trenton, NJ Y& 5] DS 30A| D 103P| D242P
IR 7 36A |18 48A|0IR12 45P| FIR 4 55P|FIR 3 55P| 91 Philadelphia, PA-30th St. Sta. | @ &3] [fID & 5SA[fID12 25P | D 2 07P
BR 6 07A| 66 TTAIGR 110P| f0R 6 20P|FR 4 19p| 176 Wilmington, DE e @D 142P
IR & 51A |1 9 SBA|MIR 2 00P| (IR 6 15P|[IR 6 17P| 185| | |Baltimore, MD-Penn Sta. © & 51| Ar |FID 7 40A[fID11 12A|(ID12 51P
225| Ar |Washington, DC o &8l Dp
IR 9 54 |t 10 SSA|MIR 3 05P|fIR 7 30P| IR 6 30P Dp | @ Charlottesville—see right Ar JAID 6 32A|fID10 10A|fID11 534 D 705P
[0 10 11A |00 11 12A|d0 3 25P| IR 7 50P|t1 6 49P| 234 Alexandria, VA [YE] JFID 5 41AJfD 9 43A|fID11 09A |14 32P|f 6 20P|
722P| 258 Manassas, VA 8464
% 755P| 293 Culpeper, VA % 8124
f1_852P| 338| | |Charlottesville, VA & o 7204
0 10 06P| 398 Lynchburg, VA ] 1 6074
11 14p| 461 Danville, VA 4574
11 394] 260| | Quantico, VA 401P|
11 57, 280 Fredericksburg, VA 3 41P)
1149A 102p|  s509P[  940P 334 Ar [Richmond, VA-Staples Mill Rd. | @ & 31| Do |0 4 004 246P|tn 4 40P|
it 1159A|0 1 10P[fn 5 19P|cu 9 50P) Dp Ar 3 504 1D 9 184 239P|  430P)
[0 1229P |00 143P|  557P| 1024P 362 Petersburg, VA 5 | Do 307A
b 156P |1 313P|du 7 29P|r0 11 56P) 460 Rocky Mount, NC s 1 1434]
f 214P|f1 332P 476 Wilson, NC ol
241P 403P] 502 Selma-Smithfield, NC 1141A]  139P|
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7164 503P| 9 27P| 540 Cary, NC s11A] 10434 8 21P|
0 7 35A 05 24P 557 Durham, NC 010 234 [ 8 02P)
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506P 3 20| 633 | Ar |Florence, SC (Myrtle Beach) ® & | Do [dh 10 41P| [& 11314
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16 46P 5 06A) 728 Charleston, SC X5 @8 44P) (0 944A
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12 504} 701 Camden, SC 153A
. . . . 1 44A] 734 Columbia, SC & 1 1124
Information Visualization T 764 T [Denmark. sc Tiee
0 8 34P 420A] 6 44A) 829| Ar [Savannah, GA ®& |Do|f 659P) 0 10 34P f0 5004
S F U n 4 34a0 6 504 *871| Dp | (*mileage via Columbia) Ar 6 53P) 10 28P
7 44A) 881| Dp |Jesup, GA (Brunswick) Ar 5 59P|

Continuation of service to/from Florida continues at right




See data in context/expand graphical calculation

How educated are world leaders?
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find patterns, compare
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Find patterns, expand calculations, find
guestions

SFU

economy (mpg) displacement (cc) power (hp) weignt (Ib) 0-60 mph (s) _year

450 3
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Inspire and compel/tell

a story
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Image courtesy of S. Few, www.perceptualedge.com

2 WISCO Survey Power - Charting
Survey Data j View Chart

=8 Q [ - " Page: 10f1

- wdy Question topics are used in the

legend. The displayed chart
@l can be edited by selecting
options on the lefttool bar.

TP

28’

T
g

Agree

- Disagree Strongly
Disagree
Disagree Slightly

W Goals Agree with Goals
I Friorties are Understood I Meaningful Input

f@ Agree Strongly
=]

I Understanding

? Help ||J Close l

SFU
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Image courtesy of S. Few, www.perceptualedge.com

Percent of Enterprise Statistical Analysis

Analytical Reporting
Power User OLAP

4.25% E Producer

IT D(onsume« 0.04% /
. Producer I.96‘N\z‘ 0.75% .Consumer
| a 3.50% B Producer
Application
gevelﬁpmenl Business User
ata Mining ) 21.50% DConsumef
Meta Data Design

Scorecards
Performance
. Consumer 37.24% Management

Business Reporting

Extended Packaged Apps

Enterprise

User
Extranets/B2B Producer
B2C
Mobile/Wireless Casual User

AN

Dashboards
Enterprise
Reporting

2850 D Consumer

. Producer 0.76%

Source: Giga Research, a wholly owned subsidiaey of Forrester Research, Inc

SFU
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Image courtesy of S. Few, www.perceptualedge.com

ease of implementation

challenging easy 100%
investment: money
expensive { cheap BO%

brand fit

erodes § - - strengthens  100%

investment: time/traing
high

low 60%
importance

score
@ 1dea A: (1 x 100%) + (5 x BO%) = (3 x 1008) + (1 x 60%) = 8.6
@ 1dea B: (5 x 100%) + (2 x 808 + (3 x 10089 + (3 x 60%) = 11.4
. Idea C: (3 x 100%) + (1 x BOX) = (S x 1004} = (5 % 60%) = 12

Using this advanced method | was able to confirm my initial assessment that Idea C would be our best bet.
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What's really going on here?

* The purpose of visualization is INSIGHT not IMAGES
(Stasko)

» Cognitive process of building a mental image and
model and internalising understanding

“The use of computer-supported, interactive visual representations of
data to amplify cognition.” [Card, Mackinlay Shneiderman ‘98]

Design Process | IAT 814 .



Distributed Cognition

« Cognitive system is composed of people and the
artifacts they use

« Cognition isn’t only internal

« Changes in external representation spur changes in
internal representation and understanding

* |tis interaction with the external representations that
drives this process

Design Process | IAT 814
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Recap: how vis amplifies cognition

* Increasing memory and processing resources available
* Reducing search for information

* Enhancing the recognition of patterns

« Enabling perceptual inference operations

« Using perceptual attention mechanisms for monitoring
* Encoding info in a manipulable medium

Design Process | IAT 814 y



Knowledge Crystallization

ery

Forage

emand / @ S~

Author,
decide

for data

oI 4

T

\

A

schema

Instantiate \ — .
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More simply

Acquire-> Parse—>

lter-> Mine/Prune—> Represent-> Refine—> Intere

S F U Design Process | IAT 814
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Visualization Stages

Data Visual Task
Form
F ' F
Inforlirz:]z\:‘i'ion Dataset ?:lcl)srl:sl Views
Data Visual View Perception
Transformations Mappings Transformations
T T Interaction l
Example: house real estate listing data
* Price
« Bedrooms
* Lot size
* Type
* efc

Design Process | IAT 814
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Visualization Stages
Data transformation — create a visual spatial model

/ . .

Raw Visual

Information Dataset Form Views ;
/ Visual
Data isual View Perception
Transformations Mappings Transformations
T T Interaction l

« Data transformation
 Map raw data into data tables — e.g. text to similarity matrix

Design Process | IAT 814



Visualization Stages
Visual mapping— create a visual spatial model

/ F <
Raw Visual

Information Dataset Form Views

Visual
Perception

Visual
Mappings ormations
T Interaction l

Transformation

« Data transformation
 Map raw data into data tables — e.g. text to similarity matrix
* Visual Mappings:

« Transform data tables into visual structures — e.g., house price,
#bedrooms to 2 dims — X, y

Design Process | IAT 814 .



Visualization Stages
Display the data that now have visual form

/ Fo
Visual

Form

Raw
Information

Dataset Views

Data Visua View
Transformations Mappings Transformations

Interaction l

« Data transformation
* Map raw data into data tables — e.g. text to similarity matrix
* Visual Mappings:
« Transform data tables into visual structures —e.g. 2 dims — x, y

 View Transformations:

» Create views of the Visual Structures by specifying graphical parameters such
as position, scaling, and clipping

Design Process | IAT 814



Visualization Stages
The user may change transformations and mappings

F F
Raw Visual
Information —| Dataset Form Views
) Visual
Data Vmwfl View Perception
ransformations Mappings Transformations
T T Interaction l

« Datatra
« Map raw data into data tables — e.g. text to similarity matrix

* Visual Mappings:
« Transform data tables into visual structures —e.g. 2 dims — x,y

 View Transformations:

» Create views of the Visual Structures by specifying graphical parameters such
as position, scaling, and clipping
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How do we find the right design?

* 4 |evels of design [Munzner 2014]
+ Validate against the right “threat”

problem: you misunderstood their needs

abstraction: you’re showing them the wrong thing

encoding: the way you show it doesn’t work

algorithm: your code is too slow

Design Process | IAT 814
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problem

data/op abstraction

SOlve the ﬂght pr()blem encoding/interaction

algorithm

e Characterise the domain problem
* identify a problem amenable to vis
« provide novel capabilities
« speed up existing workflow
 validation
« immediate: interview and observe target users
« downstream: notice adoption rates

S F U Design Process | IAT 814



problem

data/op abstraction

“encoding/interaction

algorithm

 abstract from domain-specific to generic operations/
tasks
« sorting, filtering, browsing, comparing, finding trend/outlier,
characterizing distributions, finding correlation

« data types
» tables of numbers, relational networks, spatial data
 transform into useful configuration: derived data model
* more next time

 validation
« deploy in the field and observe usage

Design Process | IAT 814 Ny



problem

data/op abstraction

‘ algorithm

 visual encoding: drawings they are shown
* Interaction: how they manipulate drawings
validation

« immediate: careful justification wrt known principles

« downstream: qualitative or quantitative analysis of results
« downstream: lab study measuring time/error on given task

SFU
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Validation

« Can'’t necessarily answer “Is it worth it?”
* Can try to address “where is it failing™?
« Evaluation is a hard problem, more later

problem validate: observe target users

encoding validate: justify design wrt alternatives

algorithm validate: measure system time

encoding validate: lab study, qualitative analysis

abstraction validate: observe real usage in field

Design Process | IAT 814
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Human in the loop stages

threat: wrong problem
validate: observe and interview target users

threat: bad data/operation abstraction
threat: ineffective encoding/interaction technique
validate: justify encoding/interaction design

complexity

e: measure system time/mem
validate: qualitative/quantitative result image analysis
[informal usability study]

validate: lab study, measure human time/errors for operation
validate: field study, document human usage of deployed system

validate: collect anecdotes about tool utility from target users
validate: observe adoption rates

Design Process | IAT 814
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Matrix Explorer case study

Controls
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[MatrixExplorer: a Dual Representation System to Explore Social Networks.
SFU Henry and Fekete. IEEE TVCG 12(5):677-684 (Proc InfoVis 2006)]



« domain: social network analysis
 early: participatory design to generate requirements
 |ater: qualitative observations of tool use by target users

« techniques
* Interactively map attributes to visual variables
 user can change visual encoding on the y axis
« filtering
 selection
« sorting by attribute

Design Process | IAT 814
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requirements

* use multiple representations

* handle multiple connected components

* provide overviews

« display general dataset info

« use attributes to create multiple views

« display basic and derived attributes

* minimize parameter tuning

« allow manual finetuning of automatic layout

« provide visible reminders of filtered-out data

« support multiple clusterings, including manual
« support outlier discovery

» find where consensus between different clusterings
» aggregate, but provide full detail on demand
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Techniques: dual views

Node-Link

Matrix
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overviews: matrix, node-link, connected components

deta

controls

I1s: matrix, node-link

SFU

[¥]Labelalltems (] Clip ¥ Outine | _Fon
Orientation

© Horizontal ® Automatic. © Vertical

0-Fit Laels. 50
Backyround

sort

(None)
[l nverse Order [] compose [ fiker

o

[Fig 1. Henry and Fekete. MatrixExplorer: a Dual-Representation System to Explore
Social Networks. IEEE TVCG 12(5):677-684 (Proc InfoVis 2006)
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Data Sketching exercise

Data set 1 : Titanic casualties
Cabin class, Age, Gender, Survived, Survival

What kinds of insights might you seek from these data?
How would you represent it?

Design Process | IAT 814 .



Data sketching exercise

Life Expectancy data
« #physiciians/per capita , country, #Tvs/capita

Add in —
« Change in survival rates over time (20 years0
« Change in physicians

Design Process | IAT 814
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More speculation

 Highway deaths on the Labour Day weekend were
much higher than anticipated in BC. You want to find an

explanation.

« Decide what kinds of data you need
« Sketch how you would visualize it

Design Process | IAT 814 -



