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Chapter 5 - Marks and Channels

‘The big picture
Marks are basic geometric elements that depict items or links. Channels control their appearance.

® Points @ Lines @ Areas

K

Figure 5.2 (above) Marks are geometric primiives.
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Figure 5.3 (above) Visual channels control the appearance of marks.

visually with marks and channels.
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Figure 5.4 (above) Analyze idiom structure as combination of marks and channels.

(2) Bar charts encode two attributes using.

mark with the vertical spatial position channel for the quantitative attributes.

(b) Scatterplots encode two quantitative

ibutes using point marks with both vertical and horizantal spatial position channels.

(©)Athird categorical

ute is encoded by adding color channel to the scatterplot.

{d) Marks: point. Channels: vertical position, horizontal position, color hue, size (area).
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Using marks and channels

“The Expressiveness Principle dictates thatthe visual encoding should express all of,and only the information n the dataset attibutes. For nstance, the
ordered data should be shown Ina way our perceptual system intinsicall senses as ordered. Conversely, unordered data should NOT be shown ina way
that perceptually imples an ordering that exists.

The Effectivencss Princple dictates that the importance of the airbute should match the noticeabilty of the chamnel. I other words, the mostimportant.
attibutes should be encoded with the most effective channels n order to be noticeable.

Insummary,
Efectiveness principle

- Encode most importantatrbutes with hghest ranked channcls
Expressivencs princile

- Match channel and data chaacteistics:

‘Channel Ranking

Figure 5.6 (below) presents effectiveness rankings for the visual channels broken down according to the two expressiveness types of ordered and
categorical data. The rankings range from the most effective channcls at the top 1o the leas efectiveness at the bottom.

Channels: Expressiveness Types and Effectiveness Ranks

® Magnitude Channels: Ordered Attributes ® Identity Channels: Categorical Attributes
Position on common scale o> é Spatial region
Position on unaligned scale 31, Color hue
Length (1D size) -— Motion G .:;.
Tivangie /e shape +oema
Area (20 size) ceml H
Depth (3D position) e ——e E
Color luminance Oumm ]
Color saturation OwmEm 3
Convature 1)) ]
Volume (3D size) TR %

‘Ordered attributes should be shown with the magnitude channels, The most effective s alined spatial positon. Next s length, then angl, and then area
Position in 3D, namely deph is next. The next two chamnels are equally effective: luminance and saturation. The fina two channels, curvature and volume:
(3D size) ae ako roughly equivalent interms of accuracy.

Categorical atributes should be shown with the identity channels. The most effectve channel or categorical data i spatal region, with coor hue as the
next The motion channel i also ffective, particularly for a single set of moving tems against a sea of satic ones. Th final one s shape.

‘While i possibl n theory 10 use.a magnitude channels fo categoricaldata oridentity channelfor ordered data, that choice would be a poor one because.
the expressiveness principle would be viobled.
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Channel efrectiveness

“The effectiveness of channels can be analyzed according Lo th crtera of accuracy. discriminabilty, separabilty. the abiliy o provide visual popout, and the
abilty o provide perceptual groupings.

‘Accuracy: How close is human perceptual judgement to some objective measurement o the stimulus?
v oy s 51

st ey
Figure 5.7 (above) Stevens showed that the apparent magritude of allsensory channes follows 2 power aw, where some sensations are perpetually
magrified compared with theirobjective inensity and some compressed. Length perception is completely accurate, whereas area s compressed and
saturation is magnified.

Discriminabilty: Ifyou encode data using a paticular visual channel, are the differences between items perceptualable 1o the human asintended?

Figure 5.9 (above) Linewidth has a imited number o discriminabe bins.

‘Separablity vs. Integraiity
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Figure 5.10 (above) You can't reat al visual channels a5 completely ndependent from each other, because some have dependencies and interactions with
othere
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Find the ed dot inthe above figure,how long does it take?
Paralle processing on many individual channels

+ speed independent of distractor count
+ speed depends on channel and amount of ifference from distractors

Serial search for falmost ai) combinations.
+ speed depends on number of distractors

Figure 5.12 (above) many channels: i, size, shape, proxinity, shadow directon, . but not all paallel e pais do ot pop out rom tled pais.

Grouping

“The effect of perceptual groupings can arises from ither the use of fnk marks, 2 shown n th figure below.

Marks as Links

@ Identity Channels: Categorical Atributes
Spatalregion

Colorhue

Motion ..

Shape. +oma




