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« Visualization is really about external cognition, that is, how
resources outside the mind can be used to boost the
cognitive capabilities of the mind. RJ#{LE—1NEEIALIXY
SNEMEREITARIREEE | R , 82— MERXKLSMIN
SEESES | RAEMIEEARIALIALIAOTE - Stuart Card

. FS?%III ( Perception ) 2XJRkm{SE ( Sensory Information ) A9
B4R, R AN SERRLAMERS B A IR B E RIS

,  1AK] ( Cognition) 2—HOETRE , XNIEEFEIEEES ,
Prof. Stuart Card 1202, 7= FIEES ' ﬁ#/ﬂl@%ﬁ&«EHj/;%xE
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« An excellent visualization design gives to the
viewer the greatest number of ideas in the
shortest time with the least ink in the smallest
space. — PMHERAMCIRITEEREAIEIEIA |, {EE
RONEE. ARVHESEIMARERSHIEERE --
Edward R. Tufte

o XENHIERIT A BEEHERY L — 1M |, FlEai{e 7 se
Edward R. Tufte IXE_EiR(rie Biri ?
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{5 : (RIEEIFRYRSEE ( Graphic Integrity )

« HN— : E=FHIEFRRYIRESESF ( Lie Factor, LF):
Ins AT - BECPIrRANEIEE SR Z RIS KEEENE=L A
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LF =

+ FLF = 15, BPIASBRKBEXEUESSHHTHE , 2— " aENaWRT
. ESLRRF , NYHRRSEROER TR LF 7£ [0.95, 1.05] SEEIR , &N , Fi=ERIE
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(27.5-18) /18 = 0.53
Increase in data

(5.3-0.6) /0.6 = 7.83
increase in length

LF = 7.83/0.53 =14.8
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This line, representing 18 miles per
gallon in 1978, is 0.6 inches long.

Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation
Department. In miles per gallon.

This line, representing 27.5 miles per
gallon in 1985, is 5.3 inches long.
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HEN— ;= ﬂiJﬁ/HHﬁiI.IZ'?(Lie Factol LR
Ins A F - BECPIrRANEIEE SR Z RIS KEEENE=L A

REQUIRED FUEL ECONOMY STANDARDS: This line, representing 18 miles per

NEW CARS BUILT FROM 1978 TO 1985 gallon in 1978, is 0.6 inches long.

22_* g e 20 Fuel Economy Standards for Autos
9 20_* iy Sa— e 22 Set by Congress and supplemented by the Transportation
18 o0 19.1 mpg, expected $ '82/ o : L \ 24 Department. In miles per gallon.

average for all cars
on road, 1985

¢ 13.7 mpg, average
for all cars on
road, 1978

1978 1979 1980 1981 1982 1983 1984 1985
L 1 1 1 1 1 J

L

j(EIl]'T This line, representing 27.5 miles per
=] n_..\ gallon in 1985, is 5.3 inches long.
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328 « Before stricter Connecticut Traffic Deaths, 328 Connecticut Traffic Deaths,
enforcement Before (1955) and After (1956) " 1951-1959
Stricter Enforcement by the Police
Against Cars Exceeding Speed limit
300 |
Y
275 k- .
300
250 .
\ -
After stricter L .
enforcement 225
275 \- o 1 1 1 1 1 1 1 L B |
1955 1956 1951 1053 1955 1957 1959
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Oct.1,2.691%
OPEC Oil Prices: After 18 increase ~
Months of Stability, Prices Are i 2& $14.54
Due to Rise Again et 1,2.800%

$14.16

increase —

ZBERAEANEBS, ERITRHEERENAT (8

Dollars per barrel

Jan.1.5% $13.84
rereas TEA) | BAENNRY T AL EEE
B, B2 TBERNHEEM, EEELNE
ES5ZiiNEERRT ARNEERM, BEFES
il # HI R # TR
5 Quarterly
6—

'73 ’74 °7S '76 ‘77 '78 1979
Jan.to Aprilto July to Oct.to
March June Sept. Dec.

The New York Times/Dec. 19, 1978
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Data-Ink Ratio = 1

LENGTH

AU
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L
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10cm -

Daphnia 8 Drosophila

Imm | Stentor ¢ *

Paramecium
L]

100p scale.

e Didinium

[ Tetrahymena 4 2
o Euglena

e Spirochaeta

10p }—

E. Coli

®  Pscudomonas
®B. Aureus

1 | | | | | | | ]
1 hour 1day 1 week | month 1 year 10 years 100 years
GENERATION TIME

Data-Ink Ratio = 0.9

The length of an organism at the time of reproduc-
tion in relation to the generation time, plotted on a logarithmic
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“What"” system
Stage 1 Stage 2 Stage 3

) Features
Display

. BRNAMERERY ( Perceptual Processing)

Patterns

GIST
Visual
- F—F  BARERIAIILES | flan | B, FIoRE i Verbal
memory

—1E . =3O
- BT EIVIR!
Egocentric object and
pattern map

stem >

Information [Ware, 2012]
system
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Display

Information
system

Stage 1

Features

“What"” system

Stage 2 Stage 3

Patterns

Visual
working
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Egocentric object and
pattern map

“Action” system >

GIST

Verbal
working
memory

[Ware, 2012]
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Information Visualization

PERCEPTION FOR DESIGN

§ Visualization
Analysis & Design

Tamara Munzner

SECOND EDITION
The Visual Display
of Quantitative Information
FOWARD R TUETH

Colin Ware

The Visual Display of Information Visualization
Quantitative Visualization, Third Analysis and Design,
Information, by Edition: Perception for by Tamara Munzner

Edward Tufte Design, by Colin Ware
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