ICMCE@ Instituto de Ciéncias Matematicas e de Computagao

SAO CARLOS

| Universidade de S3o Paulo |

DATA VISUALIZATION

Multidimensional Projections and
Similarity Trees/

Text / other applications
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2018-2
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Multidimensional Visualization

Projections/Multidimensional Projections
Document Collections
Image Collections

Visualization

Visual Mining and Visual Analysis
Projections

Examples:

« Text and Images
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SOM based

- Self-Organization Maps (SOMs) cartograficos (ex.
Skurpin 2002)

-
"
|

3 Chuser Bounasy

SCIENCE 45 Aracles in Cluster
SCENCE  30- 45 Articies in Cluster
3 <30 Arvcles in Chuster

Clustered Force Layout

- http://bl.ocks.org/mbostock/1747543




exploracao.
Ex: Patents surgery, drugs, molecular bio

Hapeamen!o para o p|ano perml!ln!o a

Projection Techniques

XeR" § Ye RA123

9 x,,xJ—>R X, X e X

Ay, >R Yy eY
< f: X =Y, [6(x;,%) — d(f(x), f(x))|= 0, V x;,x, € X
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Projection
Techniques

Linear
Techniques

Second-order High-order
Techni Techni

BCA Projection Pursuit
SVD N Redundancy Reduction
Factor Analysis Blind Deconvolution
Local Linear Embedding

Non-linear
Techniques

Force-Directed

11

Multidimensional
Scaling

Non-metric

Steepest
D

Force Scheme
Chalmers'96
Morrison’04

‘Graph Drawing

ProjClus
LSP

Sammon Maping Kruskal

SAMMAN

Problems PCA

390 dimensions

12
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Problems PCA

14

Problems PCA




Ex: Sammon Mapping

Let X be the points in the
original space R", we apply a
distance measure d;* between
Xi an Xj.,, and find Y, the
projected point, ex. R?and d;
the Euclidean distance
between them.

Sammon’s method applies an
error function to measure the
target.

16

Force Based Point Placement
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Force Scheme [Tejada et al., 2003]

17

Force Scheme [Tejada et al., 2003]

18

23/08/2018



Force Scheme [Tejada et al., 2003]

19

Force Scheme [Tejada et al., 2003]

20
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Force Scheme [Tejada et al., 2003]

1. Map each point X to the plane (fastmap, nnp, etc.)
2. For each projected point x
1. For each projected point q' # X’
1. Compute the vector v of <x’ to q’>
2. Move q’ in direction of v, one fraction of A

5(xaq)_5'
A: mm_d v, '
& 5 99

max min

3. Normalize the coordinates between [0,1]

/' 2]
LSP [Paulovich et al., 2006/2008]

- Least-Square Projection (LSP)

- Core idea: project a sub-set of points and interpolate the
rest.

- Interpolation seeks to preserve the neighborhood
between points.

- Each point is mapped within the convex hull of its
neighbors.

23/08/2018

11



/7T =]
LSP [Paulovich et al., 2006/2008]

- Three main steps:
1. Select a subset of points(control points) and Project these in
Rp
Determine the neighborhood of points

3. Create a linear system whose answers are the Cartesian
coordinates of points p; in R?

LSP: Laplacian Matrix

- Let V,={pjs,....pii be the neighborhood of a point p;
and c;the coodinates of p; in RP

- Each p; will be the centroid of points in V,

23/08/2018
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LSP: Laplacian Matrix

Lx,=0, Lx,=0, ..., Lx,=0

where X4, X,,..., X, are vectors containing the Cartesian
coordinates of the points

and L is the matrix defined by:

1 =
ALU:= —— IE-GIC
0 otherwise

r— /"0 ® ]
LSP: Matriz Laplaciana

Lx,=0, Lx,=0, ..., Lx,=0

onde X4, Xy,..., Xp sao vetores contendo as coordenadas
cartesianas dos pontos e L

- € a matriz dada por

1 i=j
l@/:: - P EIC
0 caso contrario

23/08/2018
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LSP: Adding control points

L 1 _is a controlpoint
A= cij={ D PEEONER
C 0 othewise

0 i<n
b =

! X, n<i<n+nc

i

28

LSP: Overview

Points in I Select the.
control points

Project the
control points

Solve the I
sparse linear y
system I in RP

Determine the
neighborhood of
points

23/08/2018
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LSP: Exemplo de Sistema

Vi ={PsP4D6}
v, ={psPuPs}
v, ={p,psps} 1 0 -13 =13 0 -1/3]
v ={PPe} o 1 0 =13 -13 -1/3
Vs = Psap) 13 0 1 0 -3 -13

6 — W1P2P4Ps L=
K Y2 0 0 1 0 -2

0 -3 -13 0o 1 -13
—1/4 —1/4 0 -1/4 -1/4 1 |

/0w |
LSP: Exemplo de Sistema

Vi ={DsPsD6}
Vs ={DsPsPs}
vy ={PiDsDe} ! 0 -1/3 -13 0 —1/3]
v, ={PiDe} 0 1 0o -1/3 =13 -1/3
Vs = APsPaPe) 300 10 13 —1/3

Ve =D, D4 Ds} B 1/2 0 0 1 0 _1/2

0 -13 -3 0 1 -3
—1/4 -1/4 0 -1/4 -1/4 1 |

23/08/2018
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LSP: Exemplo de Sistema

Vi ={D:sPsDs}

vy ={DsP4Ps}

Vs ={D\PsPs}

vy ={DiPs}

Vs ={DsD2Ds}

vs ={ppoupst L=

1 0 -1/3
0 1 0
~1/3 0 1
~1/2 0 0
0 -1/3 -1/3
—1/4 -1/4 0

-1/3 0 —1/3]
-1/3 —1/3 -1/3
0 -1/3 -1/3
1 0 -1/2
0 1 -1/3
-1/4 -1/4 1 |

-/ /U= |
LSP: Exemplo de Sistema

Vi ={D;PsDs}
v, ={DsPas) Lo -3 =13 0 -1/3
vy ={P\DsDe) o 1 0 -1/3 -1/3 -1/3
Vs =ADiDel -3 0 1 0 -1/3 -1/3
Vs =pspapel 2 0 0 1 0 -2
Ve ={P\D2PsDs} A= 0 _1/3 _1/3 0 1 _1/3
~1/4 -1/4 0 -1/4 -1/4 1
DPC={Ds D} 0 0 1 0 0 0
0 0 0 0 0 1

23/08/2018
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LSP: Exemplo de Sistema

Vs ={P1P2PuDs} 0 _1/3 _1/3 0 1 —1/3

~1/4 -1/4 0 -4 -1/4 1

V= {p3p4p6} _ _
vy ={DsPsPs} 1 0 - 1/3 — 1/3 0 = 1/3
Vs ={P\PsPs} 0 1 0 -1/3 -13 -1/3
Kl -3 0 1 0 -U3 -13
Vs ={D3P2Ds} _1/2 0 0 1 0 _1/2

pe={p;ps} 0 0 1 0 0 0
0 0 0 0 0 1

LSP: Exemplo de Sistema

zli{{’;';“':’}} 10 —13 13 0 -1/3]
2= 574176

0 1 0 13 -3 -3
vy ={P\DsPs} / / /

v, ={ppa) -1/3 0 1 0 —1/3 —1/3[x
-1/2 0 0 1 0 -1/2|x,
0 -1/3 <13 0 1 13
~1/4 -1/4 0 -1/4 -1/4 1 |«x
0 0 1 0 0 0
pe={pips} 0 0 0 0 0 1

Vs ={P;P,Ds} A=
Vs =AD1P2D4Ps}

X3

R

23/08/2018
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LSP: Exemplo de Sistema

Vi ={D;PsDs}

Vy ={PsPsDs}

vy ={D\PsDs}

vy ={PDs}

Vs ={DsD2Ps}

Ve =ADiP2PsDsy A=

pc:{.p3p6}

1 o -13 -13 0 -1/3]
0 1 0o -1/3 -1/3 -1/3
~-1/3 0 1 0o -1/3 -1/3[
-1/2 0 0 1 0 -1/
0 -13 -1/3 0 1 -1/3
~-1/4 -1/4 0 -1/4 14 1
0 0 1 0 0 0
0 0 0 0 0 1

X3

X6

Vi ={PsPsPs}

Vy ={DsP4Ps}

vy ={P\Psps}

vy ={DiPs}

Vs ={P;P,Ds} A=
Ve ={P\D2PsDs}

DPC=1{p:Ds}

!

0
13
~1/2

0
~1/4

0

0

LSP: Exemplo de Sistema

o -13 =13 0 -1/3]

1 0 -13 -1/3 -1/3

0 1 0 -1/3 —1/3y,

0 0 1 0 —1/2]y,
-1/3 -1/3 0 1 =13
~1/4 0 -14 -1/4 1 |y,

0 1 0 0 0

0 0 0 0 1|

23/08/2018
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LSP: Exemplo de Sistema

Vi ={D;PsDs}

Vs ={DsPsPs} B _

v, ={ppsp} 1 0 -13 -13 0 -13

v, ={ppe} 0 1 0 -3 -13 -1/3 0

Vs ={PsP, D6} _1/3 0 1 0 _1/3 _1/3 _yl 0

Vs =ADIP2PsDs} A= _1/2 0 0 1 0 - 1/2 Y2

0 -13 -13 0 1 13 0

-1/4 -4 0 -1/4 -4 1 |y ] |c,

pe=1p;ps} 0 0 1 0 0 0 c,
0o 0 0o 0o o0 1| )

r— /0000 wm ]
LSP: Solving the system

* Itis necessary to solve

* The system is solved by using least
squares

Jx bl
* The analytical solution is

A"Ax=A4A"b = x=(4"4)"A"b
« ATA is symmetric and sparse and can be
solved using the factorization of Cholesky

23/08/2018
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LSP: Resolvendo o Sistema
- E necessario resolve

» Este sistema é resolvido usando minimos
quadrados

Py

HAx )

* A Unica solucao analitica sera
A"Ax=A"b = x=(4"4)"'4"b

- ATA é simétrica e esparsa e pode ser
resolvida usando a fatoragcao de Cholesky

ra ]
Choosing the Control Points

- In order to select the control points
- the space R™ is split into nc clusters using k-medoids.
- the control points are the medoids of each cluster

23/08/2018
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/04 ]
Choosing the Control Points

- Once the control points are chosen, these points are
projected onto R through a fast dimensionality reduction
method
- Fast Projection (Fastmap or NNP)

- Force Placement

Control points
in blue

21
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Content — based by Projections

(2) o
I iison | m—)
3)
Projection

22
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Projection: Voting
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Point Placement by Phylogenetic Tree Construction
Algorithms (N-J Trees)

Point Placement by Phylogenetic Tree Construction
Algorithms (N-J Trees)

d . +d . =smax{d. td

cD =

a . g
>;(
B~ b d ™D

dAB:a+b dAC:a+e+c dAD:a+e+d

Ao ol 2

BD 2

dCD:c+d dBD:b+e+d dBC:b+e+a

24



Algorithm Neighbor-joining

Input: distance matrix
1. Criate a star tree for n objects.
2. lteration
1. Select a node pair (i,j) with smaller Sij (branch size)

1 N 1 1
b (1% FRLNE I ZDH
2 n-— 2 3Emen

& =
' 2(?’1 = 2) £=3

2.  Combine nodes i and jin a new node and calculate
the branch size of the new node.

Dy + D, -D, , _ Dyt DDy
- 2 & 2

&4

Algorithm Neighbor-joining

3. Calculate new distance matrix, computing the new
distances from the new node to the remaining
nodes.

Y

Di_pr = 5 (B<k<N)-:

4. Eliminate previous nodes i and j
5. If n>2 then iterate again.

23/08/2018
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- Alternate view (N-J Tree)

23/08/2018
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Projections & Trees

[

Sedectnd P
Bhgeria VI Lars Comeano Mrautd reegn ovei e i

alalo| (ala] (b cow fuw -
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Application to Visual Data Classification

- Sample selection

- Classification

- Evolution of models

- Cooperation IC/UNICAMP

- Helio Pedrini
- William Schwartz (now UFMG)

- Aplications: GPS data, Systems biology Data, data on quality of text
- Cooperations with UNESP / Presidente Prudente, LNBio/CNPEM, NILC/ICMC

Y

Y

Visualization by Projections

28



The case of document collections

- Applications
- Teaching/Research
- Search
- Investigation

- Patents
- Medical reports
- News

O caso de cole¢des de documentos

- Aplicagdes
- Ensino/Pesquisa
- Busca
- Investigacao

- Patentes
- Laudos médicos
- Noticias

23/08/2018
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- Maps of text Collections
- Based on Relationships (Borner & Chen)
- Co-authorship, co-citation
- Based on Content
« Similarity and Grouping
- Common underlying subject
- =»Topics

Relationships :
Topic Busts and co-word

(Mane and Borner)
2004

23/08/2018
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Relationships :
Citation and Co-citation

bl
‘4 iy

i

\ '\ 1‘1 thgh ill'lr':.I'iJi ’ ‘/
| | h | |

-/ }/ /e |
Content-based Text Mapping

- Approach 1: Dimension reduction
ex. MSD, SVD, PCA

- Approach 2: Point Placement (PP)
- Approach 3: Clustering

- Approach 4: Projections
ex. FASPMAP, NNP, LSP

31
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Content - based
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SOM based

- Self-Organization Maps (SOMs) cartograficos (ex.
Skurpin 2002)

Deminance of Highest Cemponents

23/08/2018
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Content - based

(Dimensional
Reduction)
News flash
IN-SPIRE

(PNL)

Vxinsight

Sandia National Laboratories, mountain metaphor (Boyack
et al., 2002).

R SR D YT

[; BUBBTRATES (5470198) ™. Er i
i e couB0E cose ma7iees)
ALEXCITATIONS (287261175) = -

23/08/2018
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Content — based by Projections

il

(1) ]

T

(2) 0.30{027|0.00/017|

1.12{017[000|200] . [

37 [0.15|n130aa] - l—ﬁ’

0.30|0.27|0.34 065 .

L 4

B

Exemplo de Projecao

. ;
= TN

f“\‘..r,’g
SNt A A
T AT TN o oway AV g
e ‘7,'*‘2‘;5.,«,

Ay
=X
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Exmplo de ojegéo: IDH

69

Exemplo de Projecao: Votagao

70

23/08/2018
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Basic Concepts

« Text Preprocessing
« Data and text mining
*  Projection techniques

« Point Placement Strategies

Text Preprocessing

Stopwords elimination
Extraction of words radicals (stemming)
Creation of n-grams

Frequency count and Luhn’s lower cut (n-
grams appearing less then x times are ignored)

5. Weighting process (term-frequency inverse
document-frequency - (tfidf))

A

36



Result is a Vector Model

- Attributes: terms (n-grams)
- Value: term weight
- Table Data

Vector Representation — term weighting

- tf — term frequency
- tfidf — tf x idf = tf x inverse document frequency

wir = tfir X log (E)

Ty

23/08/2018
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Vector Representation

term, term, term, term, term,,
Doc; [0.92 0.62 0.92 0.10 0.67
Doc, |[0.13 0.11 1.00 0.34 0.33
Doc; |0.52 0.00 0.00 0.44 0.77
Doc, |0.02 0.12 0.22 0.92 0.00

Vector Representation — Similarity calculatin

EUCLIDEAN

fami= \/(wg',l —w ‘,1)2 +...+ (IU-;‘,.R: = wj,k)z

MANHATAN

sUMy; = [ Wiy — wia| 4. 4 |wig — wj4|

COSINE

A (wi’lx'wj-l}-l_"'-l_(wi‘kx'wj‘k)
1] (w‘il-l_"'-l_wq?,k) x(w§'1_|_"__|_w§’k)

sim

23/08/2018

38



Vector Representation — distance calculation

: _ hEA o
dzs(docl.,docj)— \/2 ( szm(docl.,docj))

docl. x doc .

sim(doc.,doc .) =
! %

doc.|*|doc .
l J

Visualization

- Attribute Reduction
- Co-clustering
-PCA
- SVD

ﬂ followed by

- Projection by Dimension Reduction

23/08/2018
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Alternative to Vector Representation

- Similarity Calculation text against text

- Ex: NCD Normalized Compression Distance

- Approximation of Kolmogorov Complexity

- Ver: G. P. Telles, R. Minghim, and F. V. Paulovich. 2007. Visual
Analytics: Normalized compression distance for visual analysis of
document collections. Comput. Graph. 31, 3 (June 2007), 327-
337. DOI=http://dx.doi.org/10.1016/j.cag.2007.01.024

- Editing distance
- Dice’s coefficient

- Matching’s coefficient

- Overlap’s coefficient

- Qgram Distance

« Ver: Frizzi San Roman Salazar. Um estudo sobre o papel de medidas de
similaridade na visualizagdo de colegBes de documentos. 2012. Dissertagao
(Mestrado em Ciéncias da Computagdo e Matematica Computacional) -
Instituto de Ciéncias Matematicas e de Computacdo, Fundagdo de Amparo a
(F})eisqwsa do Estado de Sao Paulo. Orientador: Maria Cristina Ferreira de

iveira

Problems with Stress measurements

40
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Visual representations: graphs, surfaces, volumes,
triangulations

[(hamas state,palestinian, israel,solution)

lutio

(ispielberg reality tv.steven)

82

[ Super Spider
Eile Help
VTK File Hinapsiall_ncd_oldvik

NAMES File 3Mapsiall_ncd_old names
LABEL File

( Visualization | Sonification |

“Visual Technigques | 1

[1B: A irstOrder Bayesian Clssifer Pete Fach and i |~

ble LABEL Selection |
Map characteristics to scalar data
® Black background © White background
Height scalar: he-clink ~
Color scalar: cdata

Exploration tools

Enable Spider Cursor | _HotKeys |
Enable Super Quadrics Run in a Window ‘

© Elipsoid ® Hyperboloid 1 Sheet

Hyperboloid 2 Sheet () Toroid
[ Rotation | Color | Neighborhood |
Shape parameters

Size parameters

e1 [nccink [+] =0

o2 [cdata [~

23/08/2018
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Exploration

Wity brid-Search and Storage of Semistructured Information Eytan Adar

IN-SPIRE

- Spatial Paradigm for
Information Retrieval - Pacific
Nortwest National
Laboratories

- Two Visualization Metaphors:

- Galaxies — dimensional
reduction

- Themescape

23/08/2018
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InfoSky

Granitzer (Granitzer et al., 2004) also employs galaxy
metaphor
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http:/ /en.know-center.at/forschung/wissenserschliessung/downloads_demos/infosky demo
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HIVE (Ross and Chalmers 2003

- Interconnected
components:
- Import
+ Transform
- Render multi-dim data

Projection Explorer (PEXx

- Projection and
Point placement

- Precision

- Graphs and
surfaces (Super
Spider)

s
Ele Edt Tool Help

CopiRo T s

Paints

e rr—
b

e
13-
27~
sta-
476
400~
8-
28

Marked Point

222- Quigley, A, Eades, P FADE:

Waortaod bt 1 ]|
earost s

e, oo E ¢
e T4 g o

11—

Voo’

T st e ]

search [graph

| Selected Pant
222- Quigley, A; Eades, P,

 Clustering,

A i o abstaction | amer arah an e o santa mnre rncisals

. tracton compareat he orira frce aeceu agorhn, e e

Enco... | Duncan, A. 3 Go.

i, C:Ho.. | Storey,0. 3 Wik, | Munanen, T3H3 .|
Quigley, A; Eade... Duncan, A. C; Go.

Filo Label
Guigley, A; bades, ¥, HADE: Graph Lrawing, Clustening, and Visual Absire

| e content

ulgley, &; Eaties, P FADE. Grapt Drawing, Clustering, and visual  [<]
Absiraciion. Lecture Notes In Computer Science: Proceadings ofthe stn| |
Intemnatonal Symposium on Graph Drawing, 2000

) forthe 20 crawing,
Flilevel viewing of large undirectsd oraphs is presentad. The
I tension of the

and edges. The improvement s possiole since the decompostion ree

provices a systematic way to determine the degree of closeness

etween nodes without expictly calculaing the distance between eath
i . e

nodes, which Improves i graph hecretc sense s he graph drawing|
approaches a lawer enaroy state. Finally, the decompositon tree
provides 2 mechanism1to view the hierarchical clustering on various ||
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Mapping Text Collections via Projections and Point
Placement

- Positioning and labeling

]vic ,ta,code)

(deal,shirt,sponsorship,aig)

)
(huuse,whllel O 5
. Lt o
bush,president)
o9

45



- Detailing topics

sraelil< [gaza] (7/29%;78% ):palestinians :

;100

[v Ihow] [ne

23/08/2018
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- Finding Relationships

23/08/2018
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- Untangling

Enrnadnes:[tenneﬁs ee]< Jtornadoes],[nashville] [severe] [thunderstorms],

23/08/2018
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- Building a mesh

23/08/2018
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- Coloring by degree of proximity

23/08/2018
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- Coordinating

File

ool Window Help

File Edit Tool Window Help

m Color "hus‘rl'

m Calor "husﬂ'

lisef

Projection | Report |

Selected Point

Tomadoes strike Tennessee, killing twa

! Projection | Report |

Selected Point

Nigeria VP says Obasanjo should resign over 3rd term

vin O e

5
P

© o

00

@&

% o o
cgaoq;ﬁiao :; SREE
(o]
o

& on [v [slo e xle)

=
H

(2]

Min ™

l2] [o]3] [v] [e]s[m]s =]o]

=
H

2]
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Building a Surface
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Explorando

- Case-Base Reasoning
- Information Retrieval
- Inductive Logic Programming

23/08/2018
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Exemplos de Mapas
. | = (case,based,reasoning)

(learning,logic, programming,inductive proceedings)

irformation rtrieval)
10
8

(case,based,reasoning)

IR (1=arning,logic, programming,inductive,proceedings)
o @

(ifmati on,retrieval)
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RSS News Flash

Bird and Flu

Palestinian
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Bush Iraq

Bush Iraq
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Time Series - Flow in Hydro. P. P.

L] 26 g !
LN
N =

mmGrande %~ mmParanapanema
Emlguagy e B Parana
[ Paranaiba . Tiete

Figure 2. Power plants of the basin Parana

Further Example - patents

AW

e :
UK\ —7

SR
e \J
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Further Example

- Cattle performance data
- Translated to text from categorical information, e.g.,

- Ranges of weight to words such as:

{weight_below_fifty percent;
weight_between_fifty seventy five; etc..}

- 9135 individuals

Cattle performance data

59



r /" °000un ]
Cattle performance data

~in I -

r//'7f 1z |
Cattle performance data

rein [ (o

Colored
by
female
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Cattle performance data

win I -

Colored
by farm

Images
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Images

-

Cattle performance data
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Scalability
The Visual Super Tree

A4 oa | e

y

/e

Cooperation:

Guilherme Pimentel Telles
IC/UNICAMP

Application: Gene Expression and 6
Systems biology data

- Cooperation ICMC/UNICAMP/LNBio (Campinas)/ Embrapa
(Campinas)
- Complex Networks for Biological Data.

- Venn diagrams for Biological Data:
- interactivenn.net, interactivenn.org

Guilherme

Gustavo
©
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Application: comparison of sets

- Cooperation ICMC/UNICAMP/LNBIio (Campinas)/ Embrapa
(Campinas)

- Fig.: Comparison of gene lists from different species

. www.interaEtiVenn.net

ooooo

 Definition [Ankerst 2000]
- step in process of knowledge discovery /
extraction (KDD)

» utilizes visualization as communication
channel between computer and user

* to support identification of new and
interpretable patterns
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Homework 2

- Explore the data sets left in tidia-ae using:
- Vispipeline
- Any other tool available to you

- For the news data set:
- Mention 5 headlines of importance
- Describe generally what happened regarding each one.

- Create or obtain a new text or image data set.
- Format using .data or .dmat (and .zip, if text) for Vispipeline
- Explore using both projections and trees.
- Write and illustrate your findings in two pages.

References

+ Cuadros, A. M, Paulovich, F. V., Minghim, R., Telles, G. P - Point Placement by
Phylogenetic Trees and its Application to Visual Analysis of Document Collections IEEE
VAST 2007, Sacramento, CA, USA, IEEE CS Press, pp.99-106.

- Paulovih, F. V., Oliveira, M.C.F., Minghim, R. - The Projection Explorer: A Flexible Tool
for Projection-based Multidimensional Visualization, IEEE Sibgrapi 2007, IEEE CS
Press, Belo Horizonte, Brazil,pp. 27-34.

- Lopes, A. A., Minghim, R., Melo, V., Paulovich, F.V.; Mapping texts through
dimensionality reduction and visualization techniques for interactive exploration of
document collections, SPIE Conference on Visualization and Data Analysis, San
Jose, CA, USA Jan. 2006, 6060T-11.

- Minghim, R., Paulovich, F.V., Lopes, A. A.; Content-based text mapping using
multidimensional projections for exploration of document collections, SPIE Conference
on Visualization and Data Analysis, San Jose, CA, USA Jan. 2006, 6060T-11.
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5.3 Topic Extraction and Visualization

- Topic Definition by Covariance

- Topic Extraction by Seeded Generation of Association
Rules (pruning by relevant terms)

- Labeling and Viewing
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Topic Extraction and Visualization

Topic Definition by Covariance
- Pair of words with highest covariance

I & - =
coviti,tj) = - (.fk,:—f,-;](rkj—fj)
k=1

- For all the other words, highest mean covariance
compared to first two.
- Add to label if above threshold.

4

Topic Definition by Covariance

%

L ]
®@ @
. L4
o® © | ({iagebased,case)]
. L
o °
[ ]

File Multiple View

Morse Operators f... | Image Background ... | MOTION ESTIMATION... Applications of .. | Subspace Morphing...
MacRad: Radiology.. | AnArchitecturef.. | ACaseBased Appr.. | CBR-Based UltraS.. Digital Image Sim...

File Label
A Case-Based Approach to Image Recognition
File Content
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Topic Extraction and Visualization

Topic Extraction using Association Rules
- Use relevant words as seeds

- Prune the case by rule weighting

6
Topic Extraction using Association Rules
Frequent Support
Transactions Items Itemsets

1 Trousers, t-shirt, snickers {snickers} 75%

2 T-shirt, snickers Tromag 50%

8 shorts, snickers
-shi 0,

4 Trousers, sandals iy 20
{T-shirt, snickers} 50%

Min. support = 50% (2 transactions).
Min. confidence = 50%.
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Topic Extraction using Association Rules
tenis = t-shirt
support=support( {snickers t - shirt} ) = 50%

support({snickers ¢ —shirt}) _ 50
support({t —shirt}) 50

confidence= =100%

T-shirt —— snickers
support = support ({snickers, t —shirt}) = 50%

support({snickers,t —shirt}) _ 50
support({snickers}) 75

confidence= =66,6%

Topic Extraction using Association Rules
(example)

- X

: iru],(ﬁm%;gﬁ%ﬂ

23/08/2018
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Topic Extraction using Association Rules i
(example)

|i_mﬁg;:[recognhion]< [image], [medical],[segmentation],[images],(5/7 1% ;100%):vision, digital, symp osium:]
L]

o€ _ealifeoc . o
i-; "_a_f-l:__;]_ [vi ization] Jsonification] Jvisual].[scientific] (5/50%;100%):displays . martin, tool, mingh
reality: [envir ts] -[realily],(-lMlJ%;1lJlJ%)::|

L]

MsualIy:[blind]<-[ch],[rolh],[visually],[hci],[!l!ﬁ?% ;100%) :speech, visual, audio, nov, device:|

0

Topic Extraction using Association Rules

- Topics using AR
- Term co-occurance in documents <=> subject
- Transaction => Document
- ltem =>term

23/08/2018
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Topic Extraction using Association Rules

- Issues
- Discovered rules amount
- Term relevance (items)
- Rule relevance measure (filtering)

- High Sup. & conf. => few interesting rules
- Low Sup. & conf. => huge amount of rules

Locally weighted and seeded AR

- Weighting Terms and Rules

k
o (o]
e >,
5 j=1
(0] o] o Wi’j =

o o k
OOOOOOO ZTﬂ

j=1

wis = 5/6 = 0.83333

2
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Steps
1. S: set of user selected documents
2. Picked 10 most relevant terms
t .
7Pk

EE: jrif}j(j
Steps
1. Initial item sets: Trx T

Relevant Terms x All Terms

2. ltems Sets discovered by Apriori altorighm
3. Sorted by weight:

Z Wi s,

23/08/2018
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Steps

6. Highest weight item set selected
Covered documents removed from S

Further item sets are selected if there is
support over residual S ( repeats 6 e 7))

9. If all items sets are considered and
|S residual| >0, repeats whole process with
residual S.

6

Sequential covering with Multiple restart

- Variance and Coverage
- Partitioning Strategies
- Grid
- Resize
- Slide
- Cluster
« Cluster number

23/08/2018
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5.4 Further Examples

- RSS Patent Data, recovered from the Web
http://www.freepatentsonline.com/
- Case 1:
- 170 files
- Graphics processing, printer, database, document, ai

Further Examples
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Further Eggamgleﬁ
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, Proection Explorer Projection Explorer
_@ _’E_ Iz‘ ot Faeud. @@ El E‘ Color [document' || size [.. [~] Edges [potaunay [~ ]
1| Projection | Report | Projection | Report | s
Selected Point Selected Point ®
Apparatus and method enabling configurable graphicaf | Ink cartridge and ink cartridge holder E
v [ Max in [ ~iax [=11l a8
El
AN R |8
‘»\ 5 (ink jet,
<N\ —7 H
A \V("(A\é\\{ € document)
= SN S QS
N\ = ﬂ&‘aé!;-‘v)‘;%\ =
SOV ||
"‘\\"'«,";}’ M
'4’4}3.4%«!
\ ‘
£l I [l I MZ
o 5

|(web,contro|,fi|e,dim‘si nn,prncessing,display)|

l,|(p(:||i|::y,fu nction,database)|

|(dncument,strul:.tured,transforh1ation)|
F A T
(reading,user)

(configuration,server,d uster,shared,sql,applicatiun)|

# ]
|(server,cnnfigurati on,duster shared,sql,applici

(seard1,unit,database)| 1|(coherent,bean1,l ight;tracking,surface) provided,local,configur
|(region zoom,waveform,displayed)”

|

(ink,jet)

(p {l(fluid,platform)
o | Uhheern
%Efil a: n,pixel,display,pixels,snurce\,target)|

- (]
{(image,device,structural) Nd -~
Wrecnrdi ng,ink,reaction,times, liquid,function)]|

s
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win [ o
[ Y
browser:[web]<-[browser],(3/38% ;1IJIJ%J::|

%\? r|access:[database]<,[access],(457%;80%):resources, query, s erver:
[d hods], (450 %;100% ):information, input, document:|

|modu|e: [module]< -[output],(343%;100%):us er, eleclronic:\

|copy: [storage]< copy]. (4/67 % ;100% ):host, device:|

|user: [user]<-[information],{5/71% ;100%) :displaying: ‘

”L'aean:h:[‘ k e<-[sean:h],(3f43%;1IJIJ%)::|I
|datahﬁe:[information]m[dalabase],(4:’5?%;BD%):conlrnl'!]:[“se']<'[prw'd'"gl’uﬁ?%;mu%)::|
~2

[ .
limage:[image]< [infoermation], (5/56% ;100%): L | print<[medium], (4757 % ;100% ):printing, printer, ink:|

= C
[display:[displayl<-[device] (6/40%;75% ):signal:)
[ [cartridge:[inkl<-[cartridgel ,(450%;100% )::]
[pivels:[image< [pixel] [pixek].(3/50% 100 %) - rises] (44 4% 80% ):tay er, formed. nozzle]
[crystal:[display]<-[crystal],(3/50% ;100% ):circuits:]

Patents — case 2

- http://www.freepatentsonline.com/
- 172 files
- surgery (2), drugs(2), molecular biology

23/08/2018
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Patents surgery, drugs, molecular bio
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Patents surgery, drugs, molecular bio

stopwords selection
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Patents surgery, drugs, molecular bio
topics

(plant,maize,inbred)

@ (tissue,d evices,member)

L]
L]
e e % ° (impairment,equipment)ement)|
| J
;-l‘.il:..l. z .
|I"I.lﬂr hafo res: auff,blood,measuren
_ o pressure, cuit,orooug]
|(toxin,tcdb,mutant, diffiti ® =0
® - ® e @
[} ‘ ..' @ o ,sliceji blade, joint)]
o =]
8% | © ®
@ o B[(gene,deficient,cells,virus)|
® (phenyl,pu‘s‘it‘iun)‘mlﬂg .: [{(1esion,coupled)
o o Sdy

2, afe

™ L
I' b dd,amino,sequence)
% 25 ® ?—ﬁl'('a'd—
o.: é. =
(]
(2]

S

Patents surgery, drugs, molecular bio

rirs [ 1o

’iL(prnrpin kinases, pounds,compositions)]
(represents,hydrugen,nr)M

a\(vegf,n euron,disorders,relates,motor)|
TR B -

(gene,deficient,

(present,polypeptides)| :'_
20 @ -5 5 I

rostat-—L ___l

(vector,packaging )

D

(light,imaqge,filter)
W &) (analyte, ing,power,body,element)
ol g\(times,sets,signul,transmit,pulses)|

(member,tissue,cutting)
%’ glremsure,cufiond)

(hiv,vif)g‘. =
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Patents surgery, , molecular bio

riin [ o

& @
[cells:[cells]<-[protein], (4:’44% 80%):normal;|

|ce|ls [cells]<- [cell] (51'56% ;83 %) :protein, antibodies ||Iant]< Iplants],(11/73%;85%
bl | — A [ d"w=

antibodies:[present]< ,[antlhudles] (7 /28%;88% ):isolated, gene, acids, host, nucleic, acid, protein, encoding, mol
L J O i

J:crossing, provided, pi

E"d.:[ nnlun]< [E"d] [SEI]% 50%!.25931’.’.,,.",.-,_......._ ].(4/50% ;100%) :fluorescence, sample'|

Py ey Py PR LY, YT TITA e -
rucedure [Ilssue]< [prucedure] (4/25%;100% ):: M
memher.[tss uel< - [member],(3/19 %;50%

eSS T presswe—pare /97 % 100 %): cuff:
|l

Preiach

file Edt Tool Window Help

o= alal [»] coor [oramane <] sie [ [ does potaunay ] I show edges Search co2 [o
Points Projection | Report | -
Search| Go Selected Point |1®

Pokt's Labey Six Palestinians Killed in Israeli Strike [title ®
$1for a bag of airline pretzel{ 4|

“Anti Semitic’radio irks Vatic =] L
Aot ik of crosh [(growth sales reuters forecast,earnings)| =

'Baby Jane' writer dead at 8!

"Bomber" targets Chinese col 5}
“Breakthrough immigraion %
“Brokeback Mountain’banne
“Bumfights’ Producers Setia
“Bumfights’ Video Producers| >
“Casablanca Among Greates
“Code" paperback salos may, ®
“DaVinci Code’ AuthorFencel
“DaVinci Code’ Judge Stams, (masters augusta) 4 ®
Da Vinci Code’ Paperback S1
“Dead star erupts for big sh o -~ v =
Eieamn ‘up for HK film awar| | W W =i
> S«x Palestinians Killed in Israeli Strike, HL
: o
Hakag Rei [(mosque baghdhd,suicide) SixPalestinians Klled n srasl Shike
SPalestnians Kiled n sacli o RO

File Content

[l
Neighborhood Depth |1 SixPalestinians Killed in lsraell Sirke

Nearest Neighbors RAFAH, Gaza Stip (4°) ~ Israell airraft fired rissiles ata carin 2
o ? miltants' aining camp Friday, kiling six P ns, including a s

Israli arstrike kills militant and enior bornbrmaker and a child, hospital offcials said

Marlins belt four homers in Astr
Nepal: Pofice bid to thwart strike
Six killed inIsraeli ai strike

‘Washington state county hit by

(murder, hospital,police nurse)

(pipeline,alaska,spill,
Highignt [

| Exportcorpus || cose

http:/ /infoserver.lcad.icmc.usp.br/
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