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Outline

• Interactivity, latency 

• Schneiderman’s mantra 

• Linked views 

• Glossing & brushing 

• Focus+context
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Response time

• 0.1 sec — animation, visual continuity 

• 1 sec — system response, conversation break 

• 10 sec — cognitive response

3 4[ Ahlberg & Shneiderman, ’92 ]

Dynamic queries



Animation

• Help maintain transition 

• Reconcile before & after 

• Use perception vs. cognition
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Shneiderman's mantra

• Overview first, zoom & filter, details on demand

• Overview first, zoom & filter, details on demand

• Overview first, zoom & filter, details on demand

• Overview first, zoom & filter, details on demand
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7[ Source :  Brooke Fitzgerald ]

Tesla S (2015)
Acceleration : … 
Cost: … 
Weight: …

8[ Source :  Brooke Fitzgerald ]



9[ Source: Recorded Future ; New Relic ] 10[ Source: Recorded Future ; New Relic ]

11[ Source: Recorded Future ] 12[ Source: Recorded Future ]



Linked Views

• Multiple views of the same data 

• Show different aspects of data 

• Reduces use of working memory

13 14[ https://projects.propublica.org/graphics/ambulances ]

15[ http://www.nytimes.com/interactive/2012/11/30/us/tax-burden.html ] 16[ http://www.ralphstraumann.ch/projects/swiss-population-cartogram/index_fr.html ]     



17[ http://bl.ocks.org/iaindillingham/0683f7ddb90c263c6d92 ]     18

Glossing & brushing

• Often associated with multiple linked views 

• Brushing : slide cursor over area to select 

• Glossing : hovering over an item to reveal more info (e.g. tooltip) 

• Powerful when combined with linked views

19 20[ van den Elzen & van Wijk, InfoVis ’14 ]



Focus + Context

21

Can we integrate overview w/ detail?
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Combine overview & detail 
into a single view

23

Combine    focus + context 
into a single view
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Fisheye views

25 26[ Furnas, CHI 1986 ]

What are fisheye views?

 “Provide[s] detailed views (focus) and 
overviews (context) without obscuring 
anything…The focus area (or areas) is 
magnified to show detail, while preserving 
the context, all in a single display.”  

 – Ben Shneiderman, 1998
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29 30[ The New Yorker, 1976 ]

31[ luminous-landscape.com ] 32



33[ Gutwin & Greenberg, CHI 1996 ] 34[ Gutwin & Greenberg, CHI 1996 ]

* Focal point 

* Level of detail 

* Distance from focus 

* Degree of interest function

35

Focal point
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Focal point



Level of detail

 (general importance of each item)
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Distance from focus
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Focal point

Query point
distance

Degree of interest function
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(0, 0)

(1, 1)

Focal point

Query point

degree of interest = level of detail - distance from focus
= level of detail / distance from focus

DOI function varieties

 continuous — smooth falloff 

 step — levels of falloff 

 filtering — below a threshold, items disappear 

 semantic changes — representations change
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41[ Spence & Apperly, BIT 1982 ]

Fold

Project

42[ Rao & Card, CHI 1994 ]

43[ Mackinlay, Robertson & Card, CHI 1991 ] 44[ Bederson et al., UIST 2002 ]
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SchemeLens

46[ Cohé et al., InfoVis ’15 ]     

Context

• Large mechanical, electrical, hydraulic diagrams of complex, safety-
critical systems 

• Currently printed out on large paper, in binders 

• Screens are too small to show everthing
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Context
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Basic approach
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Fisheye

• Straight lines become curved 

• Region of maximal distorsion along edges 

• Labels no longer readable 

• Symbols difficult to recognize
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SchemeLens

• Vector-based zoom on individual components 

• Topology-aware: zoom determined by distance to cursor and by 
topological distance 

• Preserves certain structures in layout: orthogonality, redundant-
component alignment. 

• User intentions model
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TODO: Show each of these 
components individually.  


Vector: side by side vector zoom vs 
raster

Topology: show far away neighbors 
zoomed

Alignment: show

Intentions: show

SchemeLens
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