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BERG summer meetings and presentations 

Jun 9 - Brent - Zeineb's (former student) filter modeling 
Jun 10 - Parham - Mapping outdoor particle size distributions to HVAC 
filtration efficiency for PM2.5 and ultrafine particles 
Jun 11 - Torkan - Hot box measurement methods and results 
Jun 12 - Hoaran/Jihad - Outdoor pollutant transport measurements 
Jun 13 - n/a 
Jun 16 - Zack - OSBSS: In depth on 2-3 sensors/techniques (dual beam 
break; battery life extension; Builduino; etc.) 
Jun 17 - Brent - Graphical display of information 
Jun 18 - **White Sox game 12 pm** I have 10 tickets reserved! 
Jun 19 – Akram - OSBSS: General overview of purpose, progress, example 
results, and path forward 
Jun 23 -  
Jun 24 - Brent - Technical writing 
Jun 25 - Rou Yi and Torkan - Energy and filter modeling 
Jun 26 - Parham - Infectious risk modeling 
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Guiding principles for graphical excellence 

•  Graphical excellence is the well-
designed presentation of interesting 
data – a matter of substance, 
statistics, and design 

•  Graphical excellence consists of 
complex ideas communicated with 
clarity, precision, and efficiency 

•  Graphical excellence is that which 
gives to the viewer the greatest 
number of ideas in the shortest time 
with the least ink in the smallest space 

3 Tufte, The Visual Display of Quantitative Information 



Perhaps the most famous infographic 
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Charles Minard's 1869 chart showing the number of men in Napoleon’s failed 1812 
Russian invasion, their movements, as well as the temperature they encountered on the 
return path 

Shows space, time, and magnitude of 2 variables 
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1854 London cholera outbreak, Dr. John Snow 

= Contaminated pump 
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More C. Minard: Map of French exports 
(space and magnitude) 
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Flow diagrams are still used today 
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Flow diagrams are still used today 



Florence Nightingale (1858) 

9 

Polar area diagram by 
Florence Nightingale 
illustrating causes of 
mortality during the 
Crimean War (1857) 



Modern day: Gapminder and The Joy of Stats 

10 http://www.gapminder.org https://www.youtube.com/watch?v=jbkSRLYSojo 



Modern day: Genealogy of rock music 

11 
http://www.math.yorku.ca/SCS/Gallery/images/timelines/Rock_and_Roll_History_1500px.jpg 



Deciding how to show information for engineering 

•  In what context would you like to show your data? 
–  Temporal (time) variations? 
–  Spatial (space) variations? 
–  Statistical distributions?  
–  Summary statistics?  

•  Means, medians, max, min, percentiles? 

•  Are tables an appropriate option? 

•  What plot types are available? 
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Some available plot types 
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All plot types can be used 
…and abused! 

http://flowingdata.com/category/visualization/ugly-visualization/ 
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Some available plot types 
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http://www.biostat.wisc.edu/~kbroman/topten_worstgraphs/ 



Some available plot types 
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http://www.biostat.wisc.edu/~kbroman/topten_worstgraphs/ 

Used and abused 
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Some available plot types 

21 



Some available plot types 

22 
http://flowingdata.com/category/visualization/ugly-visualization/ 



So you want to make a graph…? 

•  One year of temperature data in the Hospital 
Microbiome Project 

•  5-minute intervals 
•  Averaged over: 

–  Hourly 
–  Daily 
–  Weekly 

•  Examples in Stata: 
–  Line, scatter, caps, area, dot plots, scatterplot matrices, 

heat map 23 



5-minute air temperatures 
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Daily average air temperatures 
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Hourly mean air temperatures: Distributions 

!

Similar distributions across patient rooms and nurse stations | Range 19-27°C 
66-80°F 

IQR = 22.6-24.7°C (72-76°F) 
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9th floor 10th floor 



Daily mean air temperatures: Scatterplot matrices 
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Almost no correlation between rooms 
•  Most comparisons: R < 0.2 
•  Differences of >2°C fairly common 



Weekly mean temperatures: Heat map 

28 



Variations between floors: Box plots 
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!

Median Air temperatures ~1°C higher on 10th floor 



Data visualization resources 
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Data visualization tools 

31 
Others: Excel, SPSS, Matlab, and many more 


