Visualization Analysis & Design
for Biology
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¢ introduction

Why have a human in the loop?

Computer-based visualization systems provide visual representations of datasets
designed to help people carry out tasks more effectively.

Computer-basedyisuglization systems provide visual representations ¢
designed to hel® people farry out tasks more effectively.

] ‘rather than replace people with computational decision-making methods.

Why have a human in the loop?

isualization is suitable when there is a need to auget human cépahilities:
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— efficient computation

Technique-driven work: Networks

Graph Hicrarchy 1

* scaling up networks

—multilevel networks, 10K-100K nodes @

* topologically aware decomposition, layout, browsing

—trees, millions of nodes
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Technique-driven work: Dimensionality reduction

* close overlap with machine learning

—Glimmer: MDS on the GPU
—Glint: DR for costly distances

—QSNE: sparse documents
* high quality for millions of items
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Evaluation: Dimensionality Reduction

* guidance on scatterplot/DR choices

* taxonomy of cluster separation factors

* 2D points vs 3D landscapes

Evaluation: Focus+Context

* overviews: separate vs. integrated views E‘
= =

* navigation: stretch and squish vs. pan/
zoom navigation

* impact of distortion on visual search, eSSy g
visual memory

Theory/Models -
* multi-level typology of abstract —
visualization tasks S CS R
. o (-
* design study methodology |8 uamispeioay
[

* nested model for vis design and
validation

* papers process and pitfalls

* book:Visualization Analysis and Design

#8 Visualization
§ Analysis& Design

[ e ——— ZEx
= = - http://youtu.be/ld0c3HOVSkw =
LiveRAC: sy ti ies
= 1 1 1

=it I I 1 |
e
| EN =N .

ATECTEETE | EENETE TR

Vismon: fisheries management http:/youtu.be/hOkHoS4VYmk

Problem-driven work: Many domains

RelEx: in-car overlay networks http://youtu.be/89IsQXc6Ao4

Overview: investigative journalism http://vimeo.com/71483614 .

Problem-driven work: Genomics
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Design Study Methodology

Reflections from the Trenches and from the Stacks

joint work with:
Michael SedImair, Miriah Meyer

http://www.cs.ubc.ca/labs/imager/tr/2012/dsm/

Design Study Methodology: Reflections from the Trenches and from the Stacks.
Sedimair, Meyer, Munzner. IEEE Trans.Visualization and Computer Graphics 18(12): 2431-2440,2012 (Proc. InfoVis 2012).
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MizBee:A Multiscale Synteny Browser.
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What: Data abstraction

Why:Tasks in domain language

Why:Tasks abstraction

relationship 5 scale How: Idiom design choices
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* outer ring: summarize relationships with color ® Select * first synteny browser with side-by-side linked views
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TreeJuxtaposer: Scalable Tree Comparison using Focus+Context with Guaranteed Visibilicy.
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TreeJuxtaposer video What and why: Data and task abstraction How: Idiom design decisions How: Idiom design decisions Reduce
D T . . . Facet Manipulate . . . Filter
e ] Coms |22 [ ] * data: trees @ DatasetTypes * juxtapose linked views * embed focus+context in single view ®
Ti @ J ® Select
——sacteris setyiorocc ) . > Trees ) . uxtapose elec . _—_ )
B‘:M;@mmm = - —phylogenetic tree reconstruction  Toget —show two tree layouts side by side S —reduce with complex combination of filtering and
< ensingtonia Kondoa malvir argets PR CI .
PO el vis S Thetebolus st » siblings unordered, interior nodes inferred AII\ —linked navigation B - : aggregation
AT R—— =" i ) 3 Network Data . 3 Aggregate
psperuius 3 S » task: compare topological structure > Topology * encode with color: linked highlighting * distort geometry
Ixodes auritult —Iarger query scopes require more exp||c|t ;& \< 4 —structural differences acet —metaphor: stretch and SqUISh navigation
Nerita albicille tOOl su ort > Paths 3 Juxtapose and Coordinate Views h . I
PP & Actions A - corresponding subtree (CIICk SeIeCt) = Share Encoding: Same/Different —shape: rectilinear
3 udouinelia e * compare several is more difficult than ® Query —best corresponding node (hover select)  Linked Highighting —foci: multiple
i identify/inspect one
iagma;l:gz l;nvw::"l urv:'hw P = Identify | » Compare | » Summarise : ab - impact' global
iteltopsis o ] —even trickier: summarize all o -
oo e ] . ER > Share Data: Al Subset/None
fjlime S o argeme * derived data: structural differences [ Wl > Distort Geometry

Ditylum bright
Chlamydoma itylum brig

___ Coccoid gree
ﬂwzm“ g |Acanthamoek | ||| [Aquifex pyropl

Chlorophyta

—best corresponding node in other tree

= Derive

3

»
A

2

46

= Share Navigation

> Sali2




TreeJuxtaposer contributions

* first interactive tree comparison system
—derive structural difference data to support comparison task
* subquadratic algorithm: best corresponding node
—juxtapose views with cross-dataset linked highlighting

* embed focus+context information in single view with stretch and squish
navigation

—sublinear algorithm: guaranteed visibility of structure marks even when squished

* open source
http://olduvai.sf.net/tj
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How?

More Information

« this talk
http://www.cs.ubc.ca/~tmm/talks.html#vanbug| 5

* papers, videos, software, talks, courses
http://www.cs.ubc.ca/group/infovis
http://www.cs.ubc.ca/~tmm

* book

http://www.cs.ubc.ca/~tmm/vadbook
* 20% promo code for book+ebook combo: HYN 7
* http://www.crcpress.com/product/isbn/9781466508910
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