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Defining visualization (vis)

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

Why?...



Why have a human in the loop?

Computer-basedgisualigation systems provide visual representations gt datasets :
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Vlsuahzatlon is su1table when there is a need to augment human capablhtles
rather than replace people w1th computatlonal decrslon-maklng methods
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e don’t need vis when fully automatic solution exists and is trusted
 many analysis problems ill-specified
—don’t know exactly what questions to ask in advance
e possibilities
—long-term use for end users (e.g. exploratory analysis of scientific data)
—presentation of known results

—stepping stone to better understanding of requirements before developing models
—help developers of automatic solution refine/debug, determine parameters
—help end users of automatic solutions verify, build trust




Why use an external representation?

Computer-based visualization systems provid ivisua 1 x

f datasets
designed to help people carry out tasks more ette -

o external representation: replace cognition with perception

Expression color scale

Data Panel Tl ‘ ! \
]

(S

- -2.5 0
b ) E=]
D Function LPSLL37_1 LPSLLI7_1_pvals LPSLL37_2 LPSLL3T. 1 T 71|
Lt Kinase 2.367 0.251 1.337 -1.553 jps1137_1 E8 1 ILPSLL37_2 £81 ILPSLL37 4 £0 1 ILPSLL37_24
MFKE2 Transcription factor -1.14 0.972 -1.03 1.303 = = |
CXCL2 Chemokine 1.853 0.376 4.111 -1.019 '
CHUK Kinase -1.376 0.373 2.232 1.194
IL13 Cytokine -5.961 2.139 -1.236 . n
RELA Transcription factor ~ -1.077 0.564 -1.169 1.943
IKBKB Kinase 1.167 0.29 1.421 -1.907 . N » » .
CCL4 Chemokine 1.254 0.878 -1.052 1.499 s o .
MAP3K7 1.01 0.956 -1.096 1.222 ] d J i i
ICAM1 Adhesion 1.184 0.669 1.537 1.392 .
IRF1 Transcription factor -1.013 0,519 1.416 1.081 L 5 s & o .
CXCL3 Chemokine 1.7 0.905 1.092 -1.598 . . . e . | . L
IL12E Cytokine -2.448 0.042 -1.473 -2.109 s FOM . ® & Fage = - Lo
ccL11 Chemokine -1.338 0.349 -1.995 -1.785 " e »
MAP3K7IP1  Adaptor -
L I'__hTrll(irlr-'- ______ —_'I 'I_’-'u_ — _ﬁ Eﬁl _____ 1 N75S 1 N53 1 1 T |
LPS_ 1 S5 |LPS_2 51| |LPS_4 E5 || |LP5_24
- L ]
L L ] L 3 L ] L
" ™
*

- - - - - - - . . . ' .

[Cerebral: Visualizing Multiple Experimental Conditions - S S 5
. . . ] L] [ ]

on a Graph with Biological Context. Barsky, Munzner, PP LS AP e sk g « . Nt
Gardy, and Kincaid. IEEE TVCG (Proc. InfoVis) 1 et A\ = d b

14(6):1253-1260, 2008.]
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http://www.cs.ubc.ca/%7Ebarskya
http://www.cs.ubc.ca/%7Etmm
http://www.cmdr.ubc.ca/%7Ejennifer/
http://rkincaid.net/

Why depend on vision?

Computer-based visualization systems provid __ presentations of datasets
designed to help people carry out tasks more e ively.

 human visual system is high-bandwidth channel to brain

—overview possible due to background processing
* subjective experience of seeing everything simultaneously
e significant processing occurs in parallel and pre-attentively

e sound: lower bandwidth and different semantics

—overview not supported
 Subjective experience of sequential stream

e touch/haptics: impoverished record/replay capacity
—only very low-bandwidth communication thus far

o taste, smell: no viable record/replay devices



Why represent all the data?

Computer-based visualization systems provide visual rep: D,

designed to help people carry out tasks more effectivel ;

e summaries lose information, details matter
—confirm expected and find unexpected patterns

—assess validity of statistical model -
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Why focus on tasks and effectiveness?

Computer-based visualization systems provide visnal representations of datasets

designed to help people carry ouft as] .'

 tasks serve as constraint on design (as does data)
—idioms do not serve all tasks equally!
—challenge: recast tasks from domain-specific vocabulary to abstract forms

e most possiblilities ineffective
—validation Is necessary, but tricky
—Increases chance of finding good solutions if you understand full space of
possibilities
e what counts as effective?

—novel: enable entirely new kinds of analysis
—faster: speed up existing workflows



What resource Irmrtatrons are we faced Wrth?
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e computational limits
—processing time
—system memory
 human limits
—human attention and memory
e display limits
—pixels are precious resource, the most constrained resource

—information density: ratio of space used to encode info vs unused whitespace

o tradeoff between clutter and wasting space, find sweet spot between dense and
sparse
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Further reading

 Visualization Analysis and Design. Munzner. AK Peters Visualization
Series, CRC Press, 2014.

—Chap 1: What's Vis, and Why Do It?
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Analysis framework: Four levels, three questions

_ _ _ domain
e domain situation B
—who are the target users? idiom
- algorithm
 abstraction

[A.Nested Model of Visualization Design and Validation.

_tranSIate from SpeCifiCS Of doma‘in to VocabU|a\’l‘|¥z%f. \@é TVCG 15(6):921-928, 2009 (Proc. InfoVis 2009). ]
e what Is shown? data abstraction

: : : _ domain
 often don’t just draw what you'’re given: transform to new abstraciion e
form
« why Is the user looking at it? task abstraction
« idiom on
.. algorithm
* how Is it shown?

* visual encoding idiom: how to draw
[A Multi-Level Typology of Abstract Visualization Tasks

* Interaction idiom: how to manipulate g .. mer and Munzner. IEEE TVCG 19(12):2376-2385, 2013 (Proc. InfoVis 2013). ]

e algorithm
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More Information @tamaramunzner

e this talk
http://www.cs.ubc.ca/~tmm/talks.html#vadl6act

» book page (including tutorial lecture slides) R Visualization
http://www.cs.ubc.ca/~tmm/vadbook R '. ; -7 Analysis & Design
—20% promo code for book+ebook combo: o i —
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— http://www.crcpress.com/product/isbn/9781466508 |
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—Iillustrations: Eamonn Maguire A
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» papers, videos, software, talks, courses Iifndcibonatiin, R | 1\ XN
http://www.cs.ubc.ca/group/infovis Visualization Analysis and Design.
http://V\NVW.CS.UbC.Ca/"‘tmm Munzner. A K Peters Visualization Series, CRC Press, Visualization Series, 2014.
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