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Fanny CHEVALIER

This lecture is heavily inspired from slides by Pierre Dragicevic, Jean-Daniel Fekete,  
Yvonne Jansen and John Stasko. Thanks to all of them for sharing their material.



I N T E R A C T I O N

HCI research mostly focuses on input 
• output for affordances & feedback 

Infovis research mostly focuses on output 
•  input for steering output



A C T I V E  P E R C E P T I O N
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http://www.queensu.ca/psychology/lederman/Publications/049.pdf


A C T I V E  P E R C E P T I O N

Perception requires action
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Eye movement of a layperson Eye movement of an artist

http://www.interaction-design.org/encyclopedia/philosophy_of_interaction.html
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Perception requires action
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http://www.flickr.com/photos/orgnet/sets/72157624656909094/
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A C T I V E  P E R C E P T I O N

Where is the person interacting?



A  D E F I N I T I O N  O F  I N T E R A C T I O N

Static content 
   Does not change 

Dynamic content 
       Animated content 

Changes independently from the user 

Interactive content 
Changes as a result of user actions
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W H Y  U S E  C O M P U T E R  I N T E R A C T I O N ?

There is too much to be shown 
There are many ways to show it 

—> let the user dynamically control 
 what to show and how



E X A M P L E  1 :  B R U S H I N G

Beker and Cleveland, 1987
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E X A M P L E  2 :  F I S H E Y E  V I E W S

Sarkar and Brown, 1992   (see also Furnas, 1986)



E X A M P L E  3 :  D Y N A M I C  Q U E R I E S

Williamson and Shneiderman, 1992



E X A M P L E  3 :  D Y N A M I C  Q U E R I E S

Williamson and Shneiderman, 1992

1:29



M A N Y  I N T E R A C T I O N  T E C H N I Q U E S
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T H E  V I S U A L I Z AT I O N  P I P E L I N E

[Card, Mackinlay, Shneiderman, Readings in Information Visualization: Using Vision to Think, 1999]
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TA X O N O M I E S  O F  I N T E R A C T I O N

What? 
   What is the user doing? 

Why? 
       Why is the user doing it? 

How? 
      How is the user doing it? 

Task 
Taxonomies



A N A LY T I C A L  TA S K S

Shneiderman, 1996 
  1. Overview: Gain an overview of the entire collection 

2. Zoom: Zoom in on items of interest 
3. Filter: Filter out uninteresting items 
4. Details-on-demand: Select an item or group and get 
details when needed 
5.  Relate: View relationships among items 
6. History: Keep a history of actions to support undo, replay, 
and progressive refinement 
7. Extract: Allow extraction of sub-collections and of the 
query parameters



A N A LY T I C A L  TA S K S

1. Overview

Stephen Few, 2006 (link) Software: TimeSearcher 2

http://www.b-eye-network.com/view/2674


A N A LY T I C A L  TA S K S

2. Zoom

Stephen Few, 2006 (link) Software: TimeSearcher 2

http://www.b-eye-network.com/view/2674


A N A LY T I C A L  TA S K S

3. Filter

Stephen Few, 2006 (link) Software: TimeSearcher 2

http://www.b-eye-network.com/view/2674


A N A LY T I C A L  TA S K S

4. Details on demand

Stephen Few, 2006 (link) Software: TimeSearcher 2

http://www.b-eye-network.com/view/2674


A N A LY T I C A L  TA S K S

Amar, Eagan and Stasko, 2005 
• Retrieve value 
• Filter 
• Compute Derived Value 
• Find Extremum 
• Sort 
• Determine Range 
• Characterize Distribution 
• Find Anomalies 
• Cluster



A N A LY T I C A L  TA S K S

Yi et al., 2007 
• Select: mark something as interesting 
• Explore: show me something else 
• Reconfigure: show me a different arrangement 
• Encode: show me a different representation 
• Abstract/Elaborate: show me more or less details 
• Filter: show me something conditionally 
• Connect: show me related items



TA X O N O M I E S  O F  I N T E R A C T I O N

What? 
   What is the user doing? 

Why? 
       Why is the user doing it? 

How? 
      How is the user doing it? 



Interaction technique 
   "An interaction technique is the fusion of input and 
output, consisting of all software and hardware elements, 
that provides a way for the user to accomplish a task" 

Types of interaction techniques 
       Input: mouse, touch, keyboard, speech, … 

Shneiderman: command-line interfaces vs. direct 
manipulation interfaces 

H O W ?



Command-line interface 

I N T E R A C T I O N  S T Y L E

Select house-address 
  From atl-realty-db 

  Where price >= 200,000 and 
   price <= 400,000 and 
   bathrooms >= 3 and 
   garage == 2 and 
   bedrooms >= 4 



(In)direct manipulation 

I N T E R A C T I O N  S T Y L E



FA M I L I E S  O F  I N F O V I S  I N T E R A C T I O N  T E C H N I Q U E S

Filtering techniques 

Navigation techniques 

Multiple views 

Rearrangement 
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Filtering techniques 

Navigation techniques 

Multiple views 

Rearrangement 



D Y N A M I C  Q U E R I E S



D Y N A M I C  Q U E R I E S  +  R E S C A L I N G

Spotfire Software



D Y N A M I C  Q U E R I E S  S P E C I F I E D  V I S U A L LY

Time Searcher (Hocheiser, 2003)



I N C R E M E N TA L  T E X T  S E A R C H

Name Voyager (Wattenberg, 2005)

www.babynamewizard.com
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Filtering techniques 

Navigation techniques 

Multiple views 

Rearrangement 



P R O B L E M



PA N  &  Z O O M



PA N  &  Z O O M



PA N  &  Z O O M :  1 D - Z O O M



S E M A N T I C  Z O O M

Bade et al, 2004 - MIDGAARD (link)

http://www.infovis-wiki.net/index.php?title=MIDGAARD


P R O B L E M :  W H E R E  A M  I ?



F O C U S + C O N T E X T:  S PA C E  D I S T O R T I O N

Sarkar and Brown, 1992



F O C U S + C O N T E X T:  S PA C E  D I S T O R T I O N

Bederson, 2000



F O C U S + C O N T E X T:  S PA C E  D I S T O R T I O N

Mackinlay, Roberston and Card, 1991



F O C U S + C O N T E X T:  TA B L E  L E N S

Rao and Card, 1994
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Filtering techniques 
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Multiple views 

Rearrangement 
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Overview + Detail 
Magic Lenses 
Coordinated Views 
Animated Transitions



O V E R V I E W + D E TA I L S   PA N N I N G  A  L A R G E  G R A P H



O V E R V I E W + D E TA I L S     PA N N I N G  A  L I N E  C H A R T
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P R O B L E M

Rogowitz and Treinish, 1995
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M A G I C  L E N S E S

Fishkin and Stone, 1995

Movable filters for dynamic queries 



M A G I C  L E N S E S

Fekete and Plaisant, 1999

Excentric labeling 



M A G I C  L E N S E S

Fekete and Plaisant, 1999

Color lenses 

Elmqvist et al, 2010



M A G I C  L E N S E S

Wong, Carpendale and Greenberg, 

Edge lenses 



M U LT I P L E  V I E W S

Overview + Detail 

Magic Lenses 
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Overview + Detail 
Magic Lenses 
Coordinated Views 
Animated Transitions



P R O B L E M

Heer and Roberston, 2007



B R U S H I N G  &  L I N K I N G  S C AT T E R P L O T S

Beker and Cleveland, 1987 Voigt, 2002



B R U S H I N G  PA R A L L E L  C O O R D I N AT E S



B R U S H I N G  PA R A L L E L  C O O R D I N AT E S



B R U S H I N G  &  L I N K I N G  H I S T O G R A M S

Chris North, 2001



B R U S H I N G  &  L I N K I N G  E V E R Y T H I N G

Turkay et al, 2010



C O L O U R E D  B R U S H I N G  &  L I N K I N G

Chris North, 2001



L I N K I N G  W I T H  D Y N A M I C  Q U E R I E S

Spotfire Software



M U LT I P L E  V I E W S

Overview + Detail 

Magic Lenses 

Coordinated Views 

Animated Transitions

 

Overview + Detail 
Magic Lenses 
Coordinated Views 
Animated Transitions



P R O B L E M

Heer and Roberston, 2007



A N I M AT E D  T R A N S I T I O N S

Heer and Roberston, 2007



A N I M AT E D  T R A N S I T I O N S  +  C O O R D I N AT E D  V I E W S

Histomages (Chevalier et al, 2012)
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Filtering techniques 
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Multiple views 
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R E A R R A N G E M E N T



R E A R R A N G E M E N T

Dix and Ellis, 1998

interactive stacked histogram



R E A R R A N G E M E N T

Dix and Ellis, 1998

interactive stacked histogram



R E A R R A N G E M E N T

Lifelines 2 (Wang et al, 2008)

time-series alignment



R E A R R A N G E M E N T

Rao and Card, 1994

Sorting



R E A R R A N G E M E N T

Bertin, 1977

Matrix 
Reordering



R E A R R A N G E M E N T

Yi et al, 2005

Dust and Magnet



R E A R R A N G E M E N T

Yi et al, 2005

Dust and Magnet



PITFALLS



# 1 .  I N T E R A C T I O N  C A N N O T  F I X  B A D  V I S U A L I Z AT I O N S



# 2 .  C O N T R O L S  TA K E  S C R E E N  R E A L - E S TAT E



# 3 .  D I R E C T  M A N I P U L AT I O N  A N D  G E S T U R E S  A R E   
R A R E LY  S E L F - E X P L A N AT O R Y



BEYOND THE DESKTOP



T O U C H  D E V I C E S

Sadana and Stasko, 2013

Sadana and Stasko, 2013



TA B L E T O P  D E V I C E S

Sadana and Stasko, 2013

Isenberg and Carpendale, 2008



W A L L - S I Z E D  D I S P L AY S

WILD Display - Digiscope



W A L L - S I Z E D  D I S P L AY S

[Isenberg et al. , Hybrid Images for Large Viewing Environments, InfoVis’13]



W A L L - S I Z E D  D I S P L AY S

[Isenberg et al. , Hybrid Images for Large Viewing Environments, InfoVis’13]



I N T E R A C T I O N  W I T H  T H E  P H Y S I C A L  W O R L D



P H Y S I C A L  V I S U A L I Z AT I O N S



H Y B R I D  S Y S T E M S

[Kruszynski & van Liere,  Tangible Props for Scientific Visualization,  Virtual Reality 13 (4) 2009]



H Y B R I D  S Y S T E M S

Inform (Leithinger et al., 2013)



D ATA  P H Y S I C A L I S AT I O N

[Mark Wilson. How GM is saving cash using legos as a data viz tool. April 2012]

dataphys.org/list


