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Soerabaja-Djokjakarta rail timetable 1937
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Soerabaja-Djokjakarta rail timetable 1937




Soerabaja-Djokjakarta rail timetable 1937

SUper express
express
passenger
mixed

special

cargo
preferential
night cargo
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Marks and Channels

e marks (® Points (® Lines (® Areas
—geometric primitives ° °
® ®e o / /—/\/\ {
® Position ® Color
° Channels = Horizontal 2 Vertical 2 Both
— control appearance of marks e I 7] / / /
® Shape ® Tilt
> Size
=2 Length > Area =2 Volume
— — — a D D v Ny ~ ‘

o graphical elements in an image
o classified according to number of spatial dimensions required

* adapted from Tamara Munzer’s VAD book



Position on common scale
Position on unaligned scale
Length (1D size)

Tilt/angle

Area (2D size)

Depth (3D position)

Color luminance

Color saturation

Curvature

Volume (3D size)

Same

Same

Spatial region

Color hue

. ) o o
Motion o ® G
Shape + O N A



Channels Rankings

® Magnitude Channels: Ordered Attributes ® Identity Channels: Categorical Attributes
Position on common scale —e : ; Spatial region . B .
L]
Position on unaligned scale : 'I ' o—i Color hue . . .
i _-— — . ) o o
Length (1D size) Motion o ® G
Tilt/angle |//_ Shape + ® 0 A
Area (2D size) - = N . g
2 » effectiveness principle
Depth (3D position) e —e &
0 —encode most important attributes with
Color luminance [N . highest ranked channels
(]
Color saturation ] _ * expressiveness principle
Curvature 1)) ) ] —match channel and data characteristics
Vol 3D ssi : 73
olume (3D size) v NN | -




Encoding visually with marks and channels

* analyze idiom structure

—as combination of marks and channels




Encoding visually with marks and channels

* analyze idiom structure

—as combination of marks and channels

o O O
o [ e
o ® ®
l: 2: 3: 4.
vertical position vertical position vertical position vertical position
horizontal position horizontal position horizontal position
color hue color hue

size (area)

mark: line mark: point mark: point mark: point






Jacques Bertin 1967

O = Ordinal, Q = Quantitative
# = Differences = = Similarities

—VARIABLES OF THE IMAGE e — et
oQ o N Y / o
XY 2 DIMENSIONS OF THE PLANE = ﬂ / b "
Z SIZE oQ # / :3_ ‘
vaue | © # /
—DIFFERENTIAL VARIABLES
TEXTURE 0 #
coon | | P2
7 N
\‘\“ q > —<
ORIENTATION S (@ j l@zﬂ_
# . o Beosd
SHAPE

Semiology of Graphics (). Bertin, Esri Press, 201 1]



William Cleveland and Robert McGill 1984

TYPE1 TYPE 2 TYPE 3 TYPE4 TYPES
1004 100 1 1004 100+ 100 4

Il L ECT dlln JTTH

A B A 8 A B A B8 A B

Figure 4. Graphs from position—-length experiment.
“°

0
o A B C D E

Figure 3. Graphs from position-angle experiment.
Wikam $. Cleveland: Robert McGil . "Graphical
Perception: Theory, Experimentaticn, and Application to
the Development of Graphical Methods™ 1984



Jock Mackinlay 1986

Quantitative Ordinal Nominal

Position -———— Position =-——— Position

Length Density Hue
Angle Saturation Texture
Slope Hue Connection
Area Texture Containment
Volume Connection Density
Density Containment Saturation
Saturation Length Shape
Hue Angle Length
Texture Slope Angle
Connection Area Slope
Containment Volume Area
Shape Shape Volume

[Mackinlay, Automating the Design of Graphical Presentations of Relational
Information, ACM TOG 5:2, 1986]



Jeffrey Heer and Michael Bostock 2010

-
] - T 3 - 3 T

Figure 1: Stimuli for judgment tasks T1, T2 & T3. Sub-
jects estimated percent differences between elements.

Crowdsourcing Graphical

*] . — Perception: Using Mechanical
— Turk to Assess Visualization

Design. Jeffrey Heer, Michael

Figure 2: Area judgment stimuli. Top left: Bubble Bostock. ACM Human Factors

chart (T7), Bottom left: Center-aligned rectangles (T8), 'Znofgmp“t'”g Systems (CHI),

Right: Treemap (T9). '




Example

1,2,3,A,B,.C

/S
I

Properties and Best Uses of Visual Encodings

Encodin

position, placement

text labels

length
siZe, area

angle

pattern density
weight, boldness
saturation, brightness
color

shape, icon

pattern texture

enclosure, connection

line pattern

line endings

line weight

Ordered
yes

optional
{alphabetical
or numberead)
yes

yes

yes

yes
yes
yes
no

no

no

no

Mo

Mo

yes

Useful values

infinite

infinite

many
many

mediumdfew

few
few
few
few (< 20)

rmedium

rmedium

infinite
few

few

few

Qluantitative

Good

Good

Good
Good

Good

Good

Noah [linsky * ComplexDiagrams.com/properties * 2012-06
ET 3R

Qrdinal

Good

Good

Good
Good

Good

Good
Good
Good

Good

Categorical

Good

Good

Good

Good

Good

Good

Relational

Good

Good

Good

Good

Good



Discriminability: Can channel differences be discerned?

Norway Sweden Finland

i)
Czech chybu‘c

@
Austria-  Hungary

®
Croatia

°
Yugoslavia




Streaming the Box Office

Top 100
in 2011

B AVAILABLE
I MOT AVAILABLE
PURCHASE ONLY

Methix L
iMunes
Vudu | .
Amazon BN
ovD ]

Tristan Louis compiled a
list of the top 100 movies at
the box office, according to
Box (ffice Mojo, that were
available streaming. This is
a graphical version of that
list.

Source: Tristan Lous
By. Nathan Yau

1-50

Hasry Potter and the Deathly Hallows Part 2

Translormers. Dark of The Moon

The Twiligh! Saga: Breaking Dawn Part 1

Thes Hamgower Par 11

Pirates of the Carbbean: On Stranger Tides

Faal Five

Cars 2

Thaot

Fitse of the Planet of e Apes
Caplain America: The Firsl Avangear
The Help

Bridesmalds

Kung Fu Panda 2

X-Men: Firsl Class

Puss in Bools

Hio

The Smurls

Mession: Impossible — Ghost Prolocol
Sherleck Holmes: & Game ol Shadows
Super 8

Graan Lantern

The Green Homet
Alvin and the Chipmunks: Chipwrecked
T Lion King fin 30
Feal Steel

Crazy. Shupid, Love.
The Muppots
Batlle: Los Angelas
Immoialks
Zooksoper

Limitiess

Tower Heist
Contaglon

Mo Shings Altached
M. Popper’s Panguins
Unknown

Thee Adgusatmianl Bure au
Happy Faat Two

FEE P

51-100

51

52
53
54
]
56
57
58
58
&0
&1
62
X ]
B
i)
GG

&7

The Gl with the Dragon Tatleo (2011)
‘Waber for Elephants

The Lincoln Lawyer

Midnight in Paris

Frignds with Banelils

| Am Mumber Four

Source Code

Insidiouws

Tylar Perry's Madea's Blg Happy Family
Dlary of a Wimpy Kid: Rodrick Rubes
Foaotloose {2011)

The Advenlures ol Tinlin

Huge

The Dilemma

Mew Year's Eve

Arthur Christmas

‘War Horsa

Hall Pass

W Bought a Zoo

Soul Surfer

Final Deslinaton 5

The Ides of March

The Descandants

Hanna

Something Bormowed

Spy Kids: Al the Tirme in the World
Screarm 4

Bég Mommas: Like Father, Like Son
Ried Riding Hood

F ol

The Roommate

Jurping B Broam

The Change-Up

30 Minutes or Less

Ini Tirme

Colombiana

oJ. Edgar

Sucker Punch

Laimry Growne

5050

Drie (2011}

ANery Hargld & Kumar 30 Chisstmas
Couragools

The Rite

Arthur (2011}

The Debt

Prigst

The Mechanic




Separability vs. Integrality

Below is a scatter plot where the height is mapped to one data variable and the
width to another. Can you spot all the rectangles with the same width?




Separability vs. Integrality

Below is a scatter plot where the height is mapped to one data variable and the
width to another. Can you spot all the rectangles with the same width?




Separability vs. Integrality

Below is a scatter plot where the height is mapped to one data variable and the
width to another. Can you spot all the rectangles with the same height?




Separability vs. Integrality

Below is a scatter plot where the height is mapped to one data variable and the
width to another. Can you spot all the rectangles with the same height?




Separability vs. Integrality

On the contrary, you can more easily spot yellow or black dots. And you can also
spot circles or squares. Shape and colour are more separable than width and

height.




Separability vs. Integrality

o The choice of which visual features are used in conjunction to encode the
various data features greatly affects the way their are perceived

o All features influence each other to some extent but some more than others. For
instance, if you use colour and size to encode two data variables, the way colour
is perceived will be affected by the size of the object

o Two data variabes are integral when they are perceived holistically, that is, it's
hard to visually decode the value of one independently from the other



Separability vs. Integrality

Colin Ware ordered the dimensions from the most separable on the left, to the
most integral on the right

Separable <« > Integral
@ 2 ®
=)
“0¢ © > b =
= @ @ o ©® 7= 23
P > » S ..
) P, = e @
¢.; ® ) > -/ ...
® oy -0 oP%y V 44V 4 o 00
®s o ] /
color

color  color size X-size red-green
location motion shape orientation y-size yellow-blue

Ware,“Information Visualization™




Separability vs. Integrality

READING, o
AND EARNING MONEY | B sce'e L Rp—
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Encoding semantics

Graphical Code

Semantics

Small shapes defined
by closed contour, texture,
color, shaded solid.

Object, idea, entity,
node.

Spatially ordered

Related information or a sequence.

In a sequence the left-to-right

graphical objects. oW B ordering convention borrows
from the western convention
for written language.
Graphical objects .e e Similar concepts,
in proximity. .o * related information.
L]
Graphical objects « ER* 8=, Similar concepts,
having the same & ¥umewan W related information.
* e oo m m
shape, color, or texture.
. . . Magnitude, quantity,
Size of graphical object M L ee"
Height of graphical object. *® I I I 1 . » importance.
Shapes connected H Related entities,
by contour. path between entities.
Thickness of connecting Strength of relationship.
contour.
Color an'd texture of . Type of relationship.
connecting contour. ’..
Shapes enclosed by a
contour,or a common & & B .
texture, or a common ° 9 ‘s :;::ﬁiﬁ;?g:ies'
color. o -

Nested regions, Hierarchical concepts.
partitioned regions. . O
Attached shapes. Parts of a conceptual




Class exercise: Communicate Two Quantities - 75 and 37

i 75
75,37 T<®W <«$ -

’ SHE S-S - | |
a b i 37

EEEEEEEEER EEEEEEEEERN

EEEEEEEEER EEEEEEEEER a

EEEEEEEEER EEEEEEEEERN

EEEEEEEEER EEEEEER

e O
EEEEEEEEER

EEEEEEEEES [

EEEEE b €

45 Ways to Communicate Two Quantities - Santiago Ortiz



Class exercise: Encode

o Small, medium, large

o 10, 20, 30, 15, 30, 45 (Rupees)
o Coffee, Tea

o Hot, Cold

o With sugar, without sugar

o With milk, without milk



