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After this lecture, you will be able to 
Name the ways to organize information;

Discuss/critique existing visualization designs based on the learned principles.



Genre Time Length Country Rating
Directors Stars



From millions of movies, 
how do you find interesting movies to watch?
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The L.A.T.C.H principle -- Methods of organization
Information may be infinite, however... the organization of information is finite.
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The L.A.T.C.H principle -- Location



The L.A.T.C.H principle -- Alphabet
Use when no other methods are appropriate.



The L.A.T.C.H principle -- Time



The L.A.T.C.H principle -- Time



The L.A.T.C.H principle -- Category
Organize by similarity or relatedness.



The L.A.T.C.H principle -- Hierarchy



The L.A.T.C.H principle -- Benefits? 
Maximize visual working memory: Four items four chunks;

Support information navigation and exploration;



The L.A.T.C.H principle -- VisGets

Dörk, M., Carpendale, S., Collins, C. and Williamson, C., 2008. Visgets: Coordinated visualizations for web-based information exploration and discovery. IEEE TVCG, 14(6).



https://docs.google.com/file/d/1QNVoyb9tE_h_JC1Ngj0716CFpy73wZl3/preview


Tufte design principles 

Principle of Graphical Integrity
Data-Ink

Chartjunk

Data Density

Small Multiples

Principle of Graphical Excellence

Following contents are adapted from Edward R. Tufte, The Visual Display of Quantitative Information, Graphics Press, 2001. 



Principle of Graphical Integrity
What are the problems of this visualization?



Principle of Graphical Integrity

Disguised negative income in 1970.

Different baselines for three charts 
make it incomparable between 
charts.

Distracting backgrounds.



Principle of Graphical Integrity -- Labeling

Clear, detailed, and thorough labeling should be used to defeat graphical 
distortion and ambiguity.



Principle of Graphical Integrity -- Visual vs. Numerical Scale

The representation of numbers, as physically measured on the surface of the 
graphic itself, should be directly proportional to the numerical quantities 
represented.



Counterpoint

See slides of lecture 2 human perception



Lie factor
Lie factor = Effect size shown in graphic / Effect size in data.

Lie factor ≈ 1: Truth

Lie factor > 1.05 or < 0.95: Substantial distortion



Principle of Graphical Integrity



Principle of Graphical Integrity

Years showing from future to past.

The width of the road is shrinking due to 
● values change, 
● perspectives, 

no chance of separating the two.



Principle of Graphical Integrity

Data (27.5 - 18.0) / 18.0 = 0.53

Graphic (5.3 - 0.6) / 0.6 = 7.83

Lie factor = 7.83 / 0.53 = 14.8



Principle of 
Graphical Integrity



Principle of Graphical Integrity

Left: $10 for one year is 0.31 square inches.

Right: $10 for one year is 4.69 square inches.

Lie factor = 4.69 / 0.31 = 15.1



Principle of Graphical Integrity

Variation: Show data variation, not design variation. 



Principle of Graphical Integrity

Lie factor: 9.4 Lie factor: 59.4



Principle of Graphical Integrity

Visual vs. data dimensions: The number of 
information-carrying (variable) dimensions depicted 
should not exceed the number of dimensions in the 
data.



Context: Graphics must not quote data out of context.

Principle of graphical integrity



Principle of Graphical Integrity
Visual vs. numerical scale: The representation of numbers, as physically 
measured on the surface of the graphic itself, should be directly proportional to the 
numerical quantities represented.

Labeling: Clear, detailed, and thorough labeling should be used to defeat 
graphical distortion and ambiguity.

Variation: Show data variation, not design variation. 

Visual vs. data dimensions: The number of information-carrying (variable) 
dimensions depicted should not exceed the number of dimensions in the data.

Context: Graphics must not quote data out of context.



Principle of Graphical Integrity



Principle of Graphical Integrity -- Scale



Principle of Graphical Integrity -- Context



Data-Ink
Data-ink ratio = data-ink / total ink used to print the graphic

 = 1.0 - proportion of a graphic that can be erased without loss of 
data-information



Data-Ink 
Above all else show the data

Maximize the data-ink ratio, within reason

Erase non-data-ink, within reason

Erase redundant data-ink, within reason

Revise and edit



How to increase the data-ink ratio of this visualization? 









Application of the data-ink principle



Application of the data-ink principle



Chartjunk -- Vibration



Chartjunk -- The grid 
The grid should be muted relative to the data.
Avoid doubled grid lines.



Chartjunk -- The grid 
A grid can help in reading and interpolating.
A gray grid can promote more accurate data reconstruction than a dark grid.

Train schedule
What information do you get out of the chart?



Arrivals and departures from a station are located along the horizontal line.
Stations are separated in proportion to their actual distances. 
Length of a stop at a station is indicated by the length of the horizontal line. 
The slope of the line reflects the speed of the train.



Chartjunk -- The duck 
Chart elements that added no value 
whatsoever, other than to distract or 
entertain the viewer.



Chartjunk -- The duck 
How can the data-ink be made more 
clear eliminating the need for the 
legend?



Chartjunk -- Counterpoints

Significantly better 
recall of embellished 
charts than plain charts 
after a two-to-three 
week gap.



Chartjunk -- Counterpoints



Data density
Data density of a graphic = number of entries in data matrix / area of data graphic

Maximize data density and the size of the data matrix, within reason.

Graphics can be shrunk way down.



Data density
Maximize 

the size of the data matrix;
data density,

within reason.

Graphics can be shrunk way down.



Data density -- Critiques
White space thought to contribute to good visual design.

Tufte's book itself has lots of white space.



Small multiples
Repeated application of the Shrink 
principle.



Small multiples



Small multiples
Well designed small multiples are

Comparative;
Multivariate;
Shrunken, highly-dense graphics;
Usually based on a large data matrix;
Drawn almost entirely with data-ink;
Efficient in interpretation;
Often narrative in content, showing shifts in the relationship between variables 

as the index variable changes.



Principle of Graphical Excellence

Communicate complex ideas with clarity, precision, and efficiency.

Give the viewer
the greatest number of ideas 
in the shortest time 
with the least ink 
in the smallest space.

Tell the truth about the data.



Recap
The L.A.T.C.H principle -- Methods of organization.
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