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Focus+Context Intuition

+ move part of surface closer to eye
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» stretchable rubber sheet
» borders tacked down
» merge overview and detal into combined

Bifocal Display

magnification

transformation

Perspective Wall

transformation magnification

Polyfocal: Continuous Magnification

transformation magnification

Fisheye Views: Continuous Mag

magnification

transformation

Multiple Foci

same params diff (params

polyfocal mag

Nonlinear Magnification
» transformation
- distorion

» magnification
-+ derivative of transformaion
» directionality
+ easy:gven ransiomaion, compuie
magnification
~ dierentaton
+ nard gvon magniicaton,computo
transformatior
 inograon
» new mathematical framework
- approximate infegration,feratve refinement
* minimize error mesh

Expressiveness

» magnification is more intuitive control

- allow expressiveness, data-driven expansion

2D Hyperbolic Trees

» fisheye effect from hyperbolic geometry

[video]

3D Hyperbolic Graphs: H3

» spanning tree backbone for
quast-hierarchical graphs
video

Graph Layout Criteria

» minimize
+ crossings, area, bends/curves.

Graph Layout Criteria

» minimize

+ crossings, area, bends/curves.
» maximize

+ angular resolution, symmetry

Graph Layout Criteria

» minimize

+ crossings, area, bends/curves.
» maximize

+ angular resolution, symmetry
» most criteria NP-hard

+ edge crossings (Garey and
Johnson 83)

Graph Layout Criteria

» minimize
+ crossings, area, bendsicurves
» maximize
+ angular resoluton, symmetry
» most criteria NP-hard
+ edge crossings (Garey and
Johnson 83)
» incompatible
- (Brandenburg 88)




Layout

lem
+ general problem is NP-hard

Overview and detalil

» two windows: add linked overview
+ cognitive load to correlat

Layout
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+ general problem is NP-hard
» solution

+ raciaie spaming ree backbone
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Overview and detalil

» two windows: add linked overview
+ cognitive load to correlat

Layout

» probl

+ general problem is NP-hard
» solution

+ tractable spanning lree backbone
+ match mental model

» quasterarchical
+ use domain knowledge to construct

» select parent fom incoming ks

+ non-tree links on demand

Noneuclidean Geometry

Avoiding Disorientation
» problem
- mainai user oretaion when shoing dotal
~ hard for big
> exponential in dsplh

» node count, space needed
global overview
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» solution

» Euclids 5th Postulate
exactly 1 parallel ine
» spherical

jeodesic = grea circle
» o parallels

Parallel vs. Equidistant

> euclidean: inseparable
» hyperbolic: different

+ byporbolc (st smasgee]
~ infinite parallels
-~ merge overview, delail
- focusscontext |
Exponential Amount Of Room Models, 2D 1D Klein 2D Klein
; ive Poir hyperbola projects to line
room for exponential number of tree nodes Weilprojocive Poincarelconiorma Upper Hall Space hyperbola projects to disk
2D hyperbolic plane 1
embedded in 3D space hemisphere area y
hyperbolic: exponeniial - el
Minkowksi image plane
euciidean: polynomial
- = 2rr2
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Klein vs Poincare Upper Half Space Minkowski Models, 3D
» cut and unroll Poincare © 20 » 3-hyperbola projects to solid ball
+ Kein  one pointon circle goes to infnty ! Upper Hall Space
+ straight lines stay straight Minkowski
> angles are distort Keinrojectve  Poincarsiconformal  insider
» Poincare
 anglos aro corrct
» straight lines curved
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-+ Klein: 4xa real matr
~ Poincare: 2x2 complex matrix
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[graphics.stanford.edu/papers/webviz/]




3D vs. 2D Hyperbolic Scalability

~ information density: 10x better
PARC Tree

20 dozens  hunsreds

Scalability

> success: large local neighborhood visible,
59 hops

~ limit: if graph diameter > visible area
+ TreaJuxtaposer: global v. local F+C




