Multi-Dimensional Data Visualization
(Parallel Coordinates)
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Parallel Coordinates History

 Invented by Inselberg (1985) for computational geometry
http://www.math.tau.ac.il/~aiisreal/

 Introduced by Wegman (1990) for hyper-dimensional
data analysis

* Reveal data relationships, anomalies, structures & trends

« Widely used In the statistics, data analysis and
visualization domain
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Multidimensional Scaling
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Parallel Coordinates Basics

* To represent N dimensional data
— Set N vertical axes in parallel
— Put data to intersects on corresponding axes
— Connect intersects




Reorder Parallel Coordinates
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Curved Parallel Coordinates

More fluently visibility but drawing curves takes more time and
processing
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Parallel Coordinate View of a Firewall Log File
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Visual Clustering in Parallel Coordinates

[EuroVis 2008]




Visual Clustering in Parallel Coordinates




Modeling visual interaction between lines
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Cylinders Horsepower Acceleration
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Cylinders Horsepower Acceleration
MP G l Dis placement l Weight l Year

Origin: USA Japan' — [ Urope
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Splatting the Lines in Parallel Coordiantes

Multivariate
Dataset

User Interaction

Specify speed, color,
and length

Examine interesting
frames

Directly edit on the
lines

Polyline Splatting
Animation

Segment Splatting
Animation

User Interaction

Define clustering
neighborhood

Examine interesting
frames

Exploit user’s domain
knowledge

T 4

Visually-Assisted
Clustering Result
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Polyline Splatter




Segment Splatter




Scatter Plots

Scatter Plot

Scatterplot Matrix for Iris Data
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Line vs. Point Representation



O
-

Line vs. Point Representati




Data Exploration with PC

G MPG GS PPG OFF APG DEF RST TOT STL RPG BLEk TO
83,6 43,214 83,64 27,732 304,98 8.466 B74,22 681,36 847,62 180,54 10,608 168.3 267,24

0.4 0,886 -1l.84 0,068 -5.98 -0.1e6 -13,22 -13.36 -1l6.62 -3.54 -0,208 -3.3 -5.24

7 variables and 392 data items.
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Data Exploration with SPPC
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SPPC - Converting Lines into Points

Parallel Coordinates
Scatter Plot




Scattering Points in Parallel Coordinates - SPPC
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Scattering Points in Parallel Coordinates - SPPC

Xm,n+1

| / m,(n,n+1
/ m,(n-1,n)

,_ | Im,(n+1,n+2) [ ¢ X
Pm,(n,n+1) m,(n+2,n+3)

Xm,n+2
Rin,n+1) An+i Rin+1,n+2) Anio




Extension in point distribution - DMS

Scatter Plots

Parallel Coordinates -



Dimensional Incremental Multidimensional
Scaling (DIMDS)




DIMDS Performance

Data  Dimensions Data Size (PT MDS CPU S (TPITDI\[D‘\ ("PT DIMD\— (TPITDI\[D\+
Car 8 406 719 - - . — d _

AAUP 14 1161 6 5 .5)  862ms 7.7 _ __
DNA 21378 58 1485ms | 14 32ms (46.3" 81ms (18.3)
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DIMDS Order

MDS DIMDS - order 1 DIMDS - order 2




Data Exploration with SPPC




Application — Intestinal Gastric Cancer

 DNA Microarray data
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Interactive Local Clustering Operations

Resize, Locate,
Rotate, Lock,

Evaluation
Understand
Analyze
Conclude

Highlight
El Colorize
U Union
| X Delete

[PacificVis 2010]




Interactive Local Clustering Operations

‘ Repulsive Operator \ Attractive Operator
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_ocal Clustering Operations
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_ocal Clustering Operations
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Interactive Local Clustering Operations




Interactive Local Clustering Operations
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Parallel Coordinates Application in RFID
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Demo

e Video
o PC application (NBA data)

 Software download
http://vis.pku.edu.cn/software/



http://vis.pku.edu.cn/NBA_Explorer/index.html

Visualization Research at Peking University
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