
Design Principles 
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Announcements 

• Assignment 1 is due today 
• Reading responses due by Thursday before class 



Design Excellence 

• “Well designed presentations of interesting data 
are a matter of substance, of statistics, and of 
design.” 
– Edward Tufte 



Tufte’s Principles for Graphical 
Integrity 

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

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

3. Write out explanations of the data on the 
graphic itself. Label important events in the 
data.  



Tufte’s Principles for Graphical 
Integrity 

4. In time-series displays of money, deflated and 
standardized units of monetary measurement 
are nearly always  better than nominal units.  

5. Show data variation not design variation  
6. The number of information-carrying 

(variable) dimensions depicted should not 
exceed the number of dimensions in the data 





Design Principles 

• Use Decomposition 



Hierarchical Display 





 



 





Maximize Data-Ink Ratio 

• Data-ink = ink used to show data 
• Data-ink ratio = data-ink/ total ink used 



Maximize Data-Ink Ratio 

• Data-ink = ink used to show data 
• Data-ink ratio = data-ink/ total ink used 



Data Density 

• Data density = number of entries in data array 
    area of data graphic  



Data Density - Sparklines 

• Sparklines are simple, word-sized graphics 
• Show trends and allow users to understand the 

presented data better 

Shows past 80 readings Highlights specific data element 

Shows normal range of glucose 

Credits: Edward Tufte, Beautiful Evidence 



Sparklines – Spreadsheets & 
Dashboards 



Avoid Chartjunk 

• Extraneous visual elements that distract from the 
message 



Avoid Chartjunk 



Avoid Chartjunk 







Bring in the Clowns 



A better representation 



Tufte’s Design Principles 

• Above all else show the data 
• Maximize data-ink ration 
• Eliminate non-data ink  
• Eliminate redundant data ink 
• Revise and Edit 

 



Subjective Dimensions 

• Aesthetics – Attractive things are perceived as 
more useful than unattractive ones 

• Style – Communicates brand, process, who the 
designer is 

• Playfullness – Encourages experimentation and 
exploration 

• Vividness – Can make a visualization more 
memorable 



Design Elements 



CRAP 



Contrast 
Repetition 
Alignment 
Proximity 



Contrast 

Credits: Presentation Zen, G. Reynolds 



Contrast 

Credits: Presentation Zen, G. Reynolds 



Repetition 

http://www.nytimes.com/interactive/us/faces-of-the-dead.html 



Alignment 

Credits: Stephen Few 



Proximity 

Credits: Stephen Few 



Data analysis questions 

• Who is the intended audience? 
• What information does this visualization 

represent? 
• How many data dimensions does this encode? 
• List several tasks, comparisons or evaluations it 

enables 
• What principles best describe why it is good/bad? 
• Can you suggest any improvement? 



Fourteen Ways to Say Nothing With 
Scientific Visualization 

• Al Globus , Eric Raible, Fourteen Ways to Say Nothing With 
Scientific Visualization, Computer, v.27 n.7, p.86-88, July 
1994.  

• Negative rhetoric to convey message 
• Very interesting read  
• Thoughts 



Fourteen ways.. 

• Include a color legend – Class 
• Annotate – (Labeling and Annotation) – Class 
• Mention Error Statistics  
• Don’t smooth/alter your data 
• Provide performance comparisons 
• Be faithful to your representation – Class 
• Learn about the data domain-  

 



Fourteen ways.. 

• Compare results with other vis techniques 
• Use visualization systems if available 
• Cite references to data – Class 
• Show multiple datasets to convince reader 
• Be fair to your vis technique (don’t show viewing 

angle that hides blemishes) 
• Don’t try fancy graphics stunts to hide ugliness - C 
• Be fair about extension to 3D - Class 



How NOT to Lie with Visualization, 

• Rogowitz and L. Treinish, How NOT to Lie with 
Visualization, Computers in Physics, pp. 268-274, 
May/June 1996. 
 
 



Color Maps – Rogowitz et al. 

• Impact of appropriate colormap on perceived 
representation 
 



Color Maps – Rogowitz et al. 

• Rule-based colormap selection tool that analyzes 
the data and provides a smaller subset of available 
options 



Color Maps – Rogowitz et al. 

• Raises important concerns 
• Do not trust the default colormap 
• Identify the reason/aim of the visualization 
• Think about the kind of data and pick an 

appropriate colormap 
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