


Lecture Topic Projects 
1 Intro, schedule, and logistics    
2 Applications of visual analytics, basic tasks, data types    
3 Introduction to D3, basic vis techniques for non-spatial data 
4 Data assimilation and preparation Project #1 out  
5 Data assimilation and preparation   
6 Bias in visualization 

7 Data reduction and dimension reduction 
8 Visual perception Project #2(a) out 
9 Visual cognition   

10 Visual design and aesthetics   
11 Cluster analysis: numerical data   
12 Cluster analysis: categorical data  Project #2(b) out 

13 High-dimensional data visualization 
14 Dimensionality reduction and embedding methods 
15 Principles of interaction  

16 Midterm #1 

17 Visual analytics Final project proposal call out 
18 The visual sense making process   
19 Maps 
20 Visualization of hierarchies Final project proposal due 
21 Visualization of time-varying and time-series data   
22 Foundations of scientific and medical visualization  
23 Volume rendering Project 3 out  
24 Scientific and medical visualization  Final Project preliminary report due 
25 Visual analytics system design and evaluation   
26 Memorable visualization and embellishments   
27 Infographics design   
28 Midterm #2  



A clipped compound of "information" and "graphics“ 

 

A graphic visual representations of information, data or 

knowledge intended to present information  

 quickly 

 clearly 

 

Can improve cognition by utilizing graphics to enhance the 

human visual system's ability to see patterns and trends 



Graphical displays should 
 show the data 

 induce the viewer to think about the substance rather than about 
methodology, graphic design, the technology of graphic production, 
or something else 

 avoid distorting what the data has to say 

 present many numbers in a small space 

 make large data sets coherent 

 encourage the eye to compare different pieces of data 

 reveal the data at several levels of detail, from a broad overview to 
the fine structure 

 serve a reasonably clear purpose: description, exploration, tabulation, 
or decoration 

 be closely integrated with the statistical and verbal descriptions of a 
data set. 



Minard’s 1869 map of Napoleon’s campaign to Russia 

 

 

 

 

 

 

 
 

Shows 6 variables in one 2D visualization:  
 number of Napoleon's troops, temperature 

 distance traveled, direction of travel 

 latitude and longitude, location relative to specific dates 















Five steps (from Venngage.com) 

1. Outline the goals of your infographic 

2. Collect data for your infographic 

3. Visualize the data for your infographic 

4. Layout your infographic using an infographic template 

5. Add style to your infographic design 

 

https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/


Use the question pyramid 

Venngage.com 
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We discussed this  



Decide what are your primary goals 

 what data aspect do you want to convey 

 

The ICORE method  

 Inform, 

 Compare, 

 Change, 

 Organize, 

 Reveal relationships, or 

 Explore. 

 

Venngage.com 

https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/


Convey an 

important 

message or data 

point that doesn’t 

require much 

context to 

understand 

Venngage.com 
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Show similarities or 

differences among values 

or parts of a whole 

Venngage.com 
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Show trends over 

time or space 

Venngage.com 
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Show groups, 

patterns, rank or 

order 

Venngage.com 
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Reveal more complex 

relationships among 

things 

Venngage.com 
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Add interaction  

 filtering, sorting, and drilling down 

 can’t do with a static chart 

 but useful for online infographics displays 

 will discuss later  



Create a natural flow 

 could use the question pyramid to guide the layout 

 burning question into header 

 follow with charts to address the supporting questions 

 finish with the probing questions 

 

Use a grid layout 

 guides the reader’s eye  

 symmetrical grid  

 consider that people read  

- top to bottom 

- left to right 
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Venngage.com 
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Overall goal 

 make your infographics aesthetically pleasing 

 make it easy to consume and understand 

 

Minimize text 

 should supplement the visuals 

 short paragraphs (at most) at about a grade six reading level 

 

Use font to point out importance   

 readable font for the bulk of the text, 

 amp up size and style of your main header, section headers, and data 

highlights 

 make sure that the gist of your infographic is immediately apparent   
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Repeat basic shapes 

to reinforce the 

underlying grid 

Venngage.com 
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Use basic shapes to emphasize headers and list elements 

Venngage.com 
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Add icons to reinforce important concepts in the text 

 keep icon color, style, and size consistent 

 pull everything together with extra background shapes 

Venngage.com 
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Make sure the repeated elements you add are aligned! 

Venngage.com 
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Negative (white) space is often used in advertising 

 the space around and between the subject of an image 

 helps to define a subject 

 helps emphasizing a message 



Just as important as any other element of a design 

 simplest negative space are margins around the graphics 

Venngage.com 
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Use gaps between unrelated elements 

 makes it easier to immediately understand which elements are 

grouped together 

Venngage.com 
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Much easier to make colors play nicely with each other by 

adding a little whitespace 

Venngage.com 
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Use color to highlight important information 

Venngage.com 
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Use color to group related elements together  

Venngage.com 
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Use neutrals to offset bright colors 

 helps put together a composition  

 can group in a more subtle way 

Venngage.com 
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Color Harmony 

Non-harmonic colors Harmonic colors 

Hue wheel: 



Harmonic Color Schemes 

i type V type L type I type 

T type Y type X type N type 



Given arbitrary hue histogram H(p) for image X, find the 

closest harmonic template Tm  

 minimize the distance of the histogram to template coverage 

(delineated by template edges E) 

 use an optimization procedure for this 

 also find the orientation angle a 
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non-harmonic harmonized 
from Cohen ‘08 



Given closest template and a has been found (user may 

specify other template) 

 shift all hues H(p) to the closest harmonic template position H’(p) 

with width w 

 a Gaussian G controls the clustering of the hues around the sector 

mean C of the template (greater s clusters more, we use w/2)  

 

 

 

This may break up coherent regions into                              

disjointly colored regions 

 to avoid this, may embed a graph-cut                                s based 

labeling into the shifting procedure 
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Color Harmonization: Example 

Collage harmonization (from Cohen ’06): 

non-harmonic harmonized (T type) 



Collage harmonization (from Wang ‘08): 


