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Information visualization

Data presentation

— Emphasis the important aspects
— Tone down irreverent aspects
— Avoid distortions

Discovery

— Understand trends

— Figure out underlying principles
— Avoid distortions

— lterative process



Visualization: a double gulf?

Visualization user Visualization designer

Evaluation Representation

Conceptual Data

model

Visualization

Execution Manipulation




* The best visualization depend on the task

Goal directed

— System performance meter

E windows Task Manager
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Irnage Mame | PID | CPL | CPL Tirne | Mern Usage | &
System Idle Process 0 93 1392721 16K
Syskem g Jul] 0:09:01 212K
SMS5.EXE 176 ali] o:omo2 344 K
WINLOGOM,EXE 196 an 0:07:34 2,992k —
CSRS5.EXE 200 01 00632 4,304 K
SERVICES . EXE 245 Jul] 01729 12,584 K
LSASS.EXE 260 Jul] 0:06:26 GBS K
hpotdd0l. exe 340 Jul] 0:00:00 4,885 K
SYCHOST.EXE 456 Jul] 0:00:07 5,896 K
POAWIERPMNT EXE 464 Jul] 0:00:29 4,116 K
spoolsy.exe 485 Jul] 0:00:25 §,092 K
avsynmgr,exe SE4 Jul] 0:00:03 2,756 K
COACLIEAEXE 576 Jul] 0:00:00 1,012 K
cvpnd.exe 596 Jul] 0:05:15 4,304 K
SYCHOST.EXE 616 Jul] 0:00:37 9,920k
mdnn. exe 636 Jul] 0:01:27 5,985 K
IEXPLORE.EXE 640 Jul] 0:00:05 2,632K
FEqsyC,exe 550 oo 0:00:00 l.UDDilﬂ
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End Process |

Applications | Processes  Petformance

—CPU Usage ——

—iCPU Usage Hiskory

—MEM Usage ——

—Memoary Usage History

rTokals r~Physical Memory (K}
Handles 15731 Total 645896
Threads 557 Available 117664
Processes 7a System Cache 234845
— Commit Charge (K) —kernel Memaory (k)
Tokal 640432 Total §9725
Limnit 597496 Paged 77554
Peak 728532 Monpaged 12044

Processes: 78

CPU Usage: 6%

|Mem Usage: 671780K | 897496k i

|Pr0cesses: 78 TP Usage: 6%

Mem Usage: 666008K | 897496k v

|Pr0cesses: 78 CPL Usage: 49%.

Mem Usage: 640432K | 897496k v




Tufte’s classification

“Envisioning Information” book

Micro/Macro reading
» Showing individual data points and identifying patterns
Layering and separation
» Relating information structure
Small multiple
« Comparing several alternatives
Color
» Using color to identify sub-structures
Narration of space and time
» Telling a story



Macro-Micro reading: 7000 satellites
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Layering and separation: assembly




assembly

Layering and separation




Layering and separation: table

e Train schedule
— Setting the emphasis on the data not the table

Tral XM A 3
rain No. 3701|3301|3801| 673803
AMIAMI|IAM |JAM JAM,
New York, N.Y. 12.10{12.40] 1.30| 3.52| 4.50
Newark, N.J. P 12.2412.55| 1.44 |4.07| 5.04
North Elizabeth
Elizabeth 12.31] 1.03| 1.51 5.11
Linden 12.36 1.56 516/
North Rahway
Rahway 12.401 1.11]12.00(....15.20
Metro Park (Iselin) 12.44 2.04 14.26(|5.24
Metuchen 12.48 2.08 5.28
Edison 12.51 2.1 e
New Brunswick 12.55 2.15 535
Jersey Avenue 1.02 2.18 e
Princeton Jct. S 2.31|....15.50
Trenton, N.J. 2.4214.58]6.03
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Layering and separation: map

 VFR chart
— Layering by type of use
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Small multiples

e Saturn and its satellites
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Small multiples

« Brain electrical activity

Normal
(n = 60)

a o o
delta theta alpha beta



Color

» Used to identify and/or distinguish sub-group




Narrative of space and time

« Japanese beetle life cycle
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Example: Medical data
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Surname, Forename M.

Right lower lobe pn

admitted 3.24.93

hallucinati new onset diab

history of manic depressive illness

-1yr 3.24 4.4.93
11 |

-lyr 3.24 4.4.93
) ] |

-1yr 3.24 4.4.93
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-1yr 3.24 4.4.93

= |
-lyr 3.24 4.4.93

T
-lyr 3.24 4.4.93

T
-1yr 3.24 4.4.93

4.4.93 7-South, Bed 5

Discharge. PBMD 1200 4.4.93
No delirium. JT MD 900 4.4.93
Enema given. PAC RN 1100 4.3.93

Will treat for probable constipation.
MBM 2245 4.2.93

Vomited three times. RW RN 2230 4.2.93

Left lower lobe infiltrate or atelectasis.
AL MD 1500 4.2.93

Alert and oriented. No complaints.
PAC RN 1100 4.1.93

Attending to activities of daily living.
PAC RN 1100 3.31.93

Ambulates with assistance. Weak.
PAC RN 1400 3.30.93

Still coughing. Breath sounds
diminished at right base.
PB MD 1000 3.30.93

Discontinued sitters. MM RN 1500 3.29.93
Follows directions. DB RN 1500 3.28.93
More relaxed. CM RN 700 3.28.93

Drowsy and sleeping. MT RN 21303.27.93
Out of restraints. JMT MD 1330 3.27.93

Left conjunctivitis; treat with garamycin
drops. DJSMD 1230 3.27.93

4-point restraints and sitter needed.
PM RN 1500 3.26.93

4-point restraints required. Delirious.
Switching to half normal saline for
hydration. Parathyroid hormone test
results pending, LMG MD 930 3.26.93

Pulled out IV twice. Hallucinating.
Attempted to drink call light.
CM RN 700 3.26.93

Next screen I



Example: sunspots

Sun Latitude 1900 1920 1940 1960 1980
QOON i, R i P, f e ) ; At e ; ; Y v QOON
30°N 30°N
equator = equator
30% 30°%
1.0% 1.0%
0.1% i 0.1

A

Percent of area of sun 1900 1920 1040 1960 1980
covered by sunspots



Visualization Exercise

* Pick one of the following problems:
— Explain the phase of the moon;
— Visualize the pattern of traffic on the beltway;
— Explain how Apollo 11 got to the moon,;

 Establish the objective of your visualization

« Design your visualization accordingly





