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Required Readings

Metric Based Network Exploration and Multiscale Scatterplot
Yues Chircota, Fabien Jourdan, Guy Melancon. Proc. InfoVis 04,
pages 135-142. Hierarchical Paralel Coordinates for Exploration of

Large Datasets Ying:Huey Fua, Matthew O. Ward, and Elke A
Rundensteiner, IEEE Visualization ‘99

Parallel sets: visual analyss of categorical data. Fabien Bendis
Rabert Kosara, and Helwig Houser. Proc. InfoVis 2005, p 133-14D.

Further Reading

et Data aayis Usng Pl Corte,
Eduard ). Wegman. Journl of the American Statistic
Resocaion, Vo 85 No. 411 (S 1090 o 664475
Parallel Coordinates: A Toolfor Visualizing Multi-Dimensional

Geometry. Alfed Inselberg and Berard Dimscdale, IEEE.
Visualization '90, 1990

Big Picture

= covered so far
' design levels
' proem, bstractin, ecoding interacton,slocthm
= methods
' taxonomy of visualztion design concerns

= next stage: use these ideas for analysis and design
s iy prosd s s
' design new techniques and

' me: this lecture as example (and graphs trees)
= you: project proposa, topic presentations

Analysis Via Levels and Methods

' examples in this and graphs/trees lecture
' note: only sometimes does this analyss occur in paper
itselft

u you need to interpret.

& (also something to do in your own project!)

Multiscale Scatterplots

= blur shows structure at multiple scales
a convolve with Gaussian
= slider to control scale parameter interactively
' casily selectable regions in quantized image

Fis 345, i, o, 30 Nitscon Mot B Newerk Exlrstion 3.

Problem and Abstraction Levels

& (problem characterization: generic netviork exploration)
= minimal problem context; paper is technique-driven not
problem-driven

' task abstraction: selection and fitering at diferent scales
= within scatteplots

Abstraction Level: Data

= crignal dats: elational netvork
= links between Java class

= derived attibures: 3 structural metics for network
dge strength: cluster cohasivenass

= oo ogial dependencies berween clases
s o coon o by

= thus: table of numbers

Mool Scatarpi. ro. I 2004, 135.142]

Encoding/Interaction Level

= basic solution
vl encoingtechniue: scterslos
o, channels. e ad vt posiion
= interaction technique: range sliders to filer max/min
 limitations
= interesting areas might not be casy to select a5
recanulr regions. 5 o complr derived strbtes

(Fi 3. Chtts, oo, and Wilaca. MeticSasd e Exlrsin rd
Mol St Proc. v 2004, 135-142]

Selection

= e cding: deved spce crsted fom gl
scatterplot im
= sl patehes forming complex shapes
= enclosure of darker patches within ighter patches
 new interaction
sl s o i 4 310 sumber of ke
complex: sinle click 1o select al e

[Fi . Cots, Jertan, 306 Vel Mot s ek Eplrsion rd
Mol Scatarpi. Proc i 2004 135.142]

Selection iq

= it vt rsting deed spce
intensiy s combination of

image: convolve with Gaussian s
= o denty i i scaerpo e
= quantize image nto k levels

Fi . Cobcta oo, and ilancan, Mesic S e Esplrion nd

Mol Scatarpi. Pro. I 20045 135.142]

Metho

Linked Views

= second linked view: 3D node-link network
ot selecton inbred scattenlo iew shons
corresponding components in network view
= slection in one view fiters what s shown in the other

Mot Seatarpi. Proc i 2004 155-142]

Results: IMDB

= original data: IMDE graph
& metrics: network centralit, node degree
3 hubs selected in network view

s et 308 it

ar o

Mool Scaarpit. Proc. s 2004 135.142]

Results: IMDB 2

' single click in blurred scatterplot view selects entire cique

Fi®. Chts, rtan, 08 it

Mol Scatapia. Prc. o 2004 135142

Critique

Crit

ique

a strengths
= successful construction and use of derived space

= synergy between encoding and interaction choices
 weaknesses
 somewhat tricky to follow thread of argument since
intro/framing focuses on network exploration, but
fundamentsl technique contribution more about
scatterplot encoding interaction




Hierarchical Parallel Coordinates

' technique-driven pay
(10 problem characterization)

= scale up paralel coordinates to large datasets
limitaton: overplotting/occlusion

Hier Par Coords: Abstraction

& data abstraction

= rinl dat: bl of numbers
= dered dar

Parallel Coordinates: Basics
' scatterplot imitation: vis enc with orthogonal axes

tion channel

HPC: Encoding Derived Data

' vis enc: variable-width opacity bands

= only 2 atribs with spatal position channel in plane
= instead, fine up axes in paralle to show many attribs with
posi

= item shown with lin with k segments (not as point)

Par Coord Tasks: Showing Correllation

Par Coord Tasks: Showing Correllation

= s cor straight e neg cor all s at i pont

' strong neg corr between two final axis pairs

= vsilepattens ony between neighboring xis ais
' how to pick axis order’

o e Srtabe caton. SO S 1950 60 ]

o ettt s mtractve cxploraton
Same weskness 33 mr

o s o

powered e
ot directly addressed in HPC paper cither

downside

HPC: Interacting With Derived Data

u Hieraehicalclstring of tems i table

an, min, max, s, depth

« tsk abatracion
= finding corrlat

= g rend,outirs . mulipe scles

HPC: Magnification Interaction

= dimensional zooming: use all available space
= method: finked view to show true extent

 show whole cluster, not just single item
min/max: spatial postion
= st densy: sranparency a mean point
interpolate transparency between these

HPC: Encoding Derived Data

' interactively change level of detai to navigate cluster hier

' vis enc: color based on cluster proximity derived attrib
= resoves ambigity from crossings, clarfies structure

Visual Encoding

1 like par coords but with boxes scaled by frequency values

' color coded by values for current active dimension

Visual Encoding

' boxes can expand to show histograms

Parallel Sets

= par coords
u strengths

an be wsefuladtional view
= (ar t0 ue compltely sandslone)

o Do,y k.o tecmiue refments
= wenkneses

technique-driven (problem char not main concern)
= data abstraction

Je with categorical (not quant) attributes
u dicrete
= small e of disine values
' ordring between auis ot gven
sor learing curve, dificult fornovices
= hier par coords
u strenge

able)
& task abstraction

' cross-tabultion (mult-way frequencycontingency
bl
i succes ith majo sclailty improvemert
= 2gain, ol comucion and v of deried space 8 identify hotspots and maj trends
= et approprite vadsion (st image dscusson) = i etiope bbween dmenions and crrelatons
= weaknesses between categories

' interface complesy (sructre-based bushing) = not outler detection

Interaction: Reordering

et omr e Pl s o st of gt v, Prc
2 0]

el

Interaction: Aggregation
= e 1 B e
e

- m—) o B
I, B o e Pt P st




Interaction: Filtering

Interaction: Highlighting

b S s B s | b s— 3
S

Results: Case Study

' corr between family type, city sizes, income, detergent?
[ p——

Fi 5. Benti, Ko, Haar, Pl . ol v o g deta, Prc
i 25055 155 18]

Critique

u stengths
= handies categorcal, requencies

= weaknesseslimits
= designed for few not many distinct values
= designed for few not many sttributes

Synthesis

' emphasis on derived spaces

= multiscale scatterplt, hier par coord
' extending scope of data handled

= i par coord: handle more data

= paralel sets: handle diffrent data
3l three designed to show al attrbs

= in contras to dimensionslity recuction

Projects

& programming.
= problem-driven (design studies)
= technique-driven (new techniaue idea)
u implementation (of previously proposed technique)
= analysis
 survey.
= team of two people requires scope*2

= new this year: submit source code along with final report

' pre-proposal meetings: deadline in two days
= many already dane (1 signed off)
i still 3 few to do (deadine in two days)

Project Proposals |

& title (mandatory)
& names email for people on team
' description of problem you're targeting

= prob-driv: domain, task, dataset

= tech-driv: explain in terms of method taxonomy
' personal experience with this problem
= description of proposed solution

o prob-driv

ot and sk sbncion
coding and nteacton tehric
Bt vehmng fmeoungpevions oon, alsoanlze hat
= tech-drv.
W encoding and/r intrsction techniques, n detail

Project Proposals |1

= scenario of use
what user il dojsee step by sep in performing a task
while using system
ust inclue lusrations
= proposed implementation approach
= high-evel: platforms/language, toolkis if any
= big picture of what you code v what toolkit supports
ok to have set of alemnative i not narrowed down yet
' schedule: milestones with target date
= be specifc not just generic (lan;code/writeup)
= think agile: gt basics working early, then augment
 previous ork
= not 35 complete 35 final, but you should have 3 start
= cneper prject s 0t 28 5pm 35 PDF by el
ubject header: 53 submit proposal

Topic Presentations: Signing Up

= topic fist
w5 ubc.ca/ tmm /courses/533-11 presentations htmi

' choice can indeed be motivated by your project topic
= sign up by email by Fri 10/21 Spm.
cuired: thre opc chices
H nnlmn:\ one veta day that you do not vant
W 175 Wed 1425 en 1172 W 150

= 1 vill post final topic/date assignments by Mon 10/31

= might have two peopl split one topi i it's popular
= 1wl post s of papers on topic 10 days in advance

= you pick 3 papers tota, at least 1 must be from my st

Presentations

= you present 3 papers in 25 minutes
' 3im for 20 minutes presentation, 5 minutes questions
= grading citeria
content summary. 50%
s ohinppers o i o et rd hem
iy the work w.r.t design ovels and

methods
= synthesis/crtique:
o

both mmmw papers, and across al tree

= lapio s dut Liam (POF or PPT)
= if my laptop, check in aévance fo videos/demos.

Presentations: Process Advice

= bad idea: make sides: give talk in class

Presentations: Process Advice

' bad idea: make sides; give talk in class

 o0d e st sy e ety

= ootk ot foud ith tmer
el i 00 ong
esze it 00 shot
= el

it you frgot o put o s

= refine
 foo bk 4 0 pracice repest gt

Presentations: Process Advice 2

' tips on practicing
alvays time it (whole thing; deal e by side)
u best: give talk to somebody and get feedback
B st least once practice standing ke giving real tak

1 tips on slides
' ensure smallest text readable from back of room
= use color corectly (sufcien luminance contrast)
= eary drats often text-oriented: 2dd pictures s refne
= tips on speaking
talk loud enough that we can hear
= vary your tone of voice
= it gts better; practice makes i less scary
& lots more useful tips
w5 e ca/~tmmcourses 53311/
presentations html#preparation

Reading For Next Time: NOTE CHANGE

Prefuse: A Toolkit for Interactve Information Visuslization. Jefrey
Heer, Stuart K. Card, James Landay. Proc ACM CHI, 421-430,
2005,

Protovis: A Graphical Toolkit for Visualization. Michael Bostock
and Jeffey Heer, IEEE Trans. Visualization & Computer Graphics
(Proc. InfoVis), 2000,

D3: Data:Driven Documents. Michael Bostock, Vadim Ogievetsky,
Jeffrey Heer. IEEE Trans. Visualization & Computer Graphics
(Proc. InfoVis), 2011

Reminders

' Project meetings due 10/19
this Wednesday
B No class next week (Oct 24/26)




