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How to encode: Arrange space, map channels
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How to handle complexity: 3 more strategies
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Idiom: Animated transitions

* smooth transition from one state to another
—alternative to jump cuts
—support for item tracking when amount of change is limited

example: multilevel matrix views
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« other blocks squish down to increasingly aggregated representations
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[Using Muttilevel Call Matrices in Large Software Projects. van Ham. Proc. IEEE Symp. Information Visualization (InfoVis), pp. 227232, 2003.]
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[Visual Exploration of Large Structured Datasets. Wills. Proc. New Techniques
and Trends in Statistics (NTTS), pp. 237-246.10S Press, 1995.]




Idiom: bird’s-eye maps System: Google Maps Idiom: Small multiples System: Cerebral Coordinate views: Design choice interaction Partition into views

. = Nl Ve . I ECrTy f rice [ fleswsr [ . . L . . .
* encoding: same . . * encoding: same e ‘ L Data * how to divide data between views (3 Partition into Side-by-Side Views
L | vd . . = L. .
* data: subset shared W“gm 299 9 ¢ data: none shared All Subset None —encodes association between items S S
L Sfflilss) A ; ) ) using spatial proximit o
* navigation: shared D ~ different attributes for i oven — g spatial proximity e .
o o 9 o ) node colors - Same Il overview/ L& .. —major implications for what patterns hd
—bidirectional linking el v Ka = e = I Detail ™ ’ are visible
- Springs — (same network layout) S ] Small Multiples . . .
g;.m D @7 A  navigation: shared - S —split according to attributes
« differences ‘ : S . il Multiform, . .
‘ : (1) S| Sirerent ful ul v * design choices
—viewpoint ¢ Odord _ Rengorg - = = Multiform o 79 Detail —how many splits
. A Darfield - islington Npw Zeaiahd - -
—(size) e et “Christchurch . . ) « all the way down: one mark per region?
S samie e —— * why juxtapose views!? i
00 G057 o Mep deta @200EaRDRta Scences Fy LA 111 ™ * stop earlier, for more complex structure
. . —benefits: eyes vs memory within region?
e overview-detail [A Review of Overview+Detail, Zooming, and Focus+Context Interfaces. 3 » . . . .
Cockburn, Karlson, and Bederson. ACM Computing Surveys 41:1 (2008), - = e e * lower cognitive load to move eyes between 2 views than remembering previous state with —order in which attribs used to split
1-31] . = single changing view X
[Cerebral:Visualizing Multiple Experimental Col a Grap olog ext. Barsky, Munzner, Gardy, and Kincaid. IEEE Trans. - displ 2vi ide by sid hh lv half th ¢ . —how many views
n | Visualization and Computer Graphics (Proc. InfoVis 2008) 14:6 (2008), 1253—1260] " —costs: display area, 2 views side Dy side each have only half the area of one view s %
Partitioning: List alignment Partitioning: Recursive subdivision System: HIVE | Partitioning: Recursive subdivision System: HIVE | Partitioning: Recursive subdivision System: HIVE
* single bar chart with grouped bars + small-multiple bar charts . WEGRE ES o IR . . ‘ . . .
« split by type o ] : b A « switch order of splits s j ; « different encoding for E prfeld
— split by state into regions — split by age into regions P y )’P. . P Harro Bar Enfleld Ha" o Hmbm{?: Havorg dl | .g Har o b
» complex glyph within each region showing all ages * one chart per region * then b)’ ne'ghborhOOd —neighborhood then type second-level regions o] et
— compare: easy within state, hard across ages — compare: easy within age, harder e then time

across states
—Yyears as rows

* very different patterns ‘ —choropleth maps
Hillingdon: Bren Yo Newham Barking
I

Hounsﬁovu Ealj Isi qtv Tower Hamies | Greenwicly
o - sl < T g

I 65 Years and Over n
M 45 10 64 Years s
M 25 to 44 Years )
M 18 to 24 Years n
M 141017 Years s
M 5t 13 Years o

Under 5 Years '

N e — —months as columns

r or

[ ——
L‘

111N
1111
111
11
nEN
N

o 2 N w s v o N ® 0 5 =

S5 858888 3588 8 &
Population

m

»

re.Lel avering
Ricy Kingstoms| Me W City of V“":”c Soutf Bexley
S — R S
Suttong| Croydon | Lambetly| Lewisham| Bromiey,
- ~j | K2 ,‘.v} K
" | =
— [Configuring Hierarchical Layouts to Address Research Questions. Slingsby, Dykes, and Waod IEEE Transactions on Visualization and Computer Gmphlcs [Configuring Hierarchical Layouts to Address Research Questions. Slingsby, Dykes, and Wood. IEEE Transactions on Visualization and Computer Graphics [Configuring Hierarchical Layouts to Address Research Questions. Slingsby, Dykes, and Wood. IEEE Transactions on Visualization and Computer Graphics
AT NY FL L PA 371 (Proc. InfoVis 2009) 15:6 (2009), 977-984.] 38 | (Proc. InfoVis 2009) 15:6 (2009), 977-984.] 3 | (Proc. InfoVis 2009) 15:6 (2009), 977-984.]
How to handle complexity: 3 more strategies + | previous Reduce items and attributes  Reducing items and Attributes Reduce Idiom: boxplot Idiom: Dimensionality reduction for documents
STy 1 X . ® Filter ® Filter .. . . i i
Manipulate Facet > Deri * reduce/increase: inverses 5 Items * static item aggregation attribute aggregation
erive o deri . . . . .
e m—— s i o —derive low-dimensional target space from high-dimensional measured space
. 5 , * filter SSSSS , ESSES « task: find distribution N . get sp g P
Change Juxtapose . . . = H Task 1 Task 2 Task 3
9 _p . o —pro: straightforward and intuitive fidglegate « data: table * T g o o o
e @ | - ‘ > Attributes >, o o - ic -~ -~
: . * to understand and compute « derived data EEE EE E £ e e, .
. . aado ao a o ..... '....I '....o
: —con: out of sight, out of mind & quant attribs | E o v v A e e
e e red hat is sh . q E Item ... Item ... Item ... e @E s Gl °le @r
@ select @ Partition § ° reduce what is shown * aggregation * median: central line Item n Item n Itemn . v : o : v
© . L L within single view ~pro:inform about whole set « lower and upper quartile: boxes LR . n out n out n out
. . . . > ltems X : HD data =) 2D data =) 2Ddata =) Scatterplot =)  Scatterplot =) Labels for
—con: difficult to avoid losing signal - * lower upper fences: whiskers e Clusters & points Clusters & points  clusters
. . . T T T T
® Navigate ® Superimpose = —.values beyond which items are outller.s . n s « m
. . —outliers beyond fence cutoffs explicitly shown What? What? How? What?
<> * not mutua”)’ eXC|USIVe (3 In High- (® Produce ®In 2D data (®Discover (3Encode 3 In Scatterplot 3 Produce
— . dimensional data  (3) Derive (®O0ut Scatterplot @Explore (3 Navigate 3 In Clusters & points (3 Annotate
. ‘ ’ . . p pl g p
—combine filter, aggregate [40 years of boxplots. Wickham and Stryjewski. 201 2. had.co.nz] (® Out 2D data (®O0utClusters& (3 ldentify (3 Select (® Out Labels for
—combine reduce, facet, change, derive @ points clusters
41 Seieinry a2 43 44
What?
Datsets Auibues domain More Information
@ DataTypes abstraction .
> ems o Actions © Targess « this talk
©) DataandD http://www.cs.ubc.ca/~tmm/talks.html#vad | 5seattle
b @ Analyze @ AllData idiom ¢
= Consume 2 Trends 2 Outliers = Features s
o Discover  >Present > Enjoy . A * book page (including tutorial lecture slides) S £ Visualization
Attibutes 8 v R § Analysis& Design
Joally - Bga ©) http://www.cs.ubc.ca/~tmm/vadbook >
L ) i Yol £ Tamara Munzner
© omssartyy > Produce —20% promo code for book+ebook combo: iy <o
> Tables > Annotate Encode Manipulate Facet HVNI7 SISO S
e [ e e O o csgorcudordered ‘c"“"g‘; L° ’““__’_"‘I: — http://www.crcpress.com/product/isbn/97814665089 10
o . attributes AL
«(3) Search - [ > Color
> Mulidim Tar 2O > Tdinn . @ porten o o —illustrations: Eamonn Maguire
(:. Location . [FLLL] [ > Size, Angle, Curvature, [ 'DE : {3
l/ :fnown Lol ul e 1))D ® Navigate @ superimpose  ® Embed
i ocation ¢+ @ e o .
e Toma : -t * papers, videos, software, talks, full courses
> Geomer(3) Query > Mo http://www.cs.ubc.ca/group/infovis
= Identify o

http://www.cs.ubc.ca/~tmm Visualization Analysis and Design.
355 o - Munzner. A K Peters Visualization Series, CRC Press, Visualization Series, 2014.




