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Overview

Congenital heart disease refers to a problem with the heart's structure and function due
to abnormal heart development before birth. Congenital means present at birth.

Symptoms

Symptoms depend on the specific condition.

Treatment

Treatment depends on the specific condition. Most congenital heart diseases require
medications and surgery to repair the defect.

Causes

Congenital heart disease (CHD) can describe a number of different problems affecting
the heart. According to the American Heart Association, about 35,000 babies are born
each year with some type of congenital heart defect. Congenital heart disease is
responsible for more deaths in the first year of life than any other birth defects. Many of
these defects need to be followed carefully. Some heal over time, others will require
treatment.

While congenital heart disease is present at birth, the symptoms may not be
immediately obvious. Defects such as coarctation of the aorta may not cause problems
for many years. Other problems, such as a small ventricular septal defect (VSD), may
never cause any problems, and some people with a V5D have normal physical activity
and a normal life span.

Some congenital heart diseases can be treated with medication alone, while others
require one or more surgeries. The risk of death from congenital heart disease surgery
has dropped from about 30% in the 1970s to less than 5% in most cases today.

Congenital heart disease is often divided into two types: cyanotic (blue discoloration
caused by a relative lack of oxygen) and non-cyanotic. The following lists cover the most
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congenital heart disease have defects disrupting the
blood flow from the right ventricle to the ...

CUHK's Latest Update on Minimally-Invasive Treatment
of Atrial Septal Defect
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Congenital heart disease occurs in 1% of newborn
infants and 85% of them survive into adulthood due to
improved medical care. Atrial septal defect (ASD, ...

walk-a-thon to fill hearts born with rare defect

New Haven Register (subscription) - 3 weeks ago
‘Congenital heart disease is the No. 1 birth defect in
infants, affecting more than 40000 children each year”
she said. “Not enough people know that! ...
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How to model the
document contents into
multifaceted relation
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document contents and
their relations?

How to find the
insight patterns visually
driven by users’
Interests?



Solution

e Goal:

— Visualize both the global (clusters) and local (relations)
patterns in rich text corpora with multiple facets.

* Approach :
— Multifaceted entity-relational data model
— Intuitive visual encoding and automatic layout
— Users’ Interests driven interaction for pattern detection

Data transformation Visualization User interaction
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Demo

| £/ FacetAtlas - A visual analysis tool for multi-facet relational patterns detection
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Key Challenges

How to model the document
contents into multifaceted relation
data?

How to intuitively visualize multifaceted document contents and their
relations?

How to find the insight patterns visually driven by users’ interests?
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How to model the document contents

into multifaceted relational data ?
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Key Challenges

How to model the document contents into multifaceted

relation data?

How to intuitively visualize
multifaceted document contents
and their relations?

How to find the insight patterns visually driven by users’
Interests?
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How to visualize multifaceted

document contents and their relations?
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How to visualize multifaceted
document contents and their relations?

entlty mternal relation

———————
Phe - RN
’d
external relation
primary v Point (

15

\

C Type -1-Diabetes J facet: Diseas
\
\ \
/ \ / \ facet/ e tlty internal
Typ‘e -2- Drabetes relation \
P N /— external relation \
— “facet: Symptom Type -1-Diabetes |
» VTP ‘. \ Link |
‘N ' S
Increased:thirst . ;¥ Blurred-visjon ,’
' N ) Area @/
facet Treatmen \ Type-2-Diabetes /
/ \ /
/
Blood-suger-control S secondary ’
.)—>—.. g AN facet/entity — %
Take-medications N PR
~ -,
~ ~ -~

-~ -
‘-———’

data model encoding



Encoding

entity in}ernal relation
{
N\ Type-1-Diabetes | facet: Diseas

N N

Tjﬁg-Z-Diq_betes

Increased-thirst

: ~/ facet: Treatmen
‘&. Blood-suger-control
Ta

ke-medications

“-— external relation
. facet: Symptom

Blurred-visjon

Multifaceted Entity
Relational Model

16

16



17

Encoding

SUOIDIIPAUI-YD ]
]0.3U02-426NS-p00]g

UaWInaLj, :3a3ej

I
]

N

uofsia-paLiniq @i 154143 pasnalou]

wo3duwAs :399e)

JX TN

uoneja. [eUI91X9 — /

: MEEEQ N-m.%, Vi

LN AN

SDasI(] -}9Ie} ﬁ sa19qDI(-]- mg.a LN
uoneya. EESE bﬂ:m

-

e —m— -

Multifaceted Entity
Relational Model

17



Encoding

Internal relations

I
I
I
!
[
1
\

\

External relations

————___-~~
-
- \\

disease

Type 1
Diabetes

Diabetes

~y
~—y -
"~ — -
e o = -

Multifaceted entities

18

18



E n C O d I n g External relations

Group entities_by.

_———
-~
-~

external-relations ~~.

disease
Group internal
relations Type 1

Diabetes
Internal relations

Type 2

Diabetes

-
e mm -

e
-~

7’

7’

7/

Multifaceted entities

Multifaceted Entity
Relational Model

19

19



Encoding

Facet Node

Grouped internal
relation

Overlapped
entities has
multiple replicas

Encoded external
relation between

disease facet and
symptom facet

Type 1
Diabetes

Type 2
Diabetes

e e ———

20

. Encode external

relations by
neighborhood

. Split overlap

entities into
multiple replicas

. Group related

entities and their
replicas in into
the facet node

. Grouping the

related internal
linkages in the
symptom facet



21

Encoding

— - -
—— --~

/// \\\
4 N
// \\
.’ treatments
,/ Symptom _ \
’ facet node disease \

Type 1 ‘1. Similarly groups
' Dinbetes ! the treatments
\ entities into the
: treatment facet
| node
1 2. Thenwe
\ - I encoded the
ype 2 P .
' Diabetes / data model into
; visual form

~-____——



. . . 22
How to visualize multifaceted

document contents and their relations?

. -~ - T~ ~ S
entlty mternal relation - .
C Type -1-Diabetes J facet: Diseas external relation ™
primary 7 Point ( \
\ \
/ \ / \ facet/ e tlty internal
T yp‘e -2- Drabetes

relation

/— external relation
_ facet: Symptom

Type -1-Diabetes

\

‘l .Link :

| | \\», I
I/

" Blurred-visjon

Aeased ithirst

: Area /
facet Treatmen // \ /' Type-2-Diabetes /’
\
5 . /
Blood-suger-control \ secondary Vs
Take-medications i facet/entity — e
S ,
~ -,

-~ -
‘-———’

data model encoding



iy
W
I

i

"Ww ¢
o\ |y
S \§\ﬁ=\ "\‘
NN, Nl L 1\
R\ ML

[

14N
N

N Sy
S

AL
ALY

"l‘ i A
‘:!!%‘-A\‘E‘\;\\
2R '«;‘//"/)‘
N0 " g 4 N
&y "/,/ /'V//
),

o Az ot | QIRNNNN 7S s Wi QAREIA\ N
7/ AN NN 2\
1 P N L\
X/ NN\ [ e \
R
A

N
)

q\\\
“’»"’! Iy \\\\\\\\(
‘ 3

23



Layout

0000
—)
000 7O, Q
sampling entlty Ia denS|tyest| |on Ilnk Iayo

24



25

»@@

link layout

sampling entity Ia@t

/Sampling by DOI ~ \

facet
documentset  segmentation entity extraction

disease ERERERE i
—HHE A :

o EE O
o I
O mmr
&
S EED
S mmr

_treatment I B B B

—

~

query

\ build indices J<




26

.

. O @
sampling entity layout density estimatio link layout

~

Stabllized Layout

Based on the hidden internal relations of primary facet
Keep users’ mental map while data changed

I

min[zd—lzmxi - X,‘H_dij)2 +ZHXi - pre(Xi)HzJ

Cluster Together More smoothly

- /




27

Layout == _
ECIuster Layout
o O -
0,00 - ,
sampling i entity layout link layout

Kernel Density
Estimation




28

Layout

0000
—
000 7O, Q
sampling entlty Ia densﬂy estl Ilnk Iayo t

(e
Aend m
eirale m

swapping rotating




29

Layout

0000
—
000 7O, Q
sampling entlty Ia densny estl Ilnk Iayo t

mnk Layout (2)

@) o O
0% O o) /6)
Oo O 00" ..Q
OO0 O

graph partition edge bundling




30




hype sy
hypero®molar.







where are our patterns?
What can we find ?
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Key Challenges

How to model the document contents into multifaceted relation data?

How to visualize multifaceted information to reveal both global and local
patterns?

How to find the insight patterns
visually driven by users’ interests?
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How to find insights via user

interactions?
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Visual Patterns

Symptoms of HIV

* Global cluster patterns

* Local multifaceted relational pattern
— Co-occurrences pattern
— OQutlier pattern

*  Headache
Fatigue “

Shortness of el
Breath , A

Co-occurrence Outlier

SwW en
| .
v b ot irritabil
Ve / eakbess
'4
"_N r
sh sS N st s S n
bréath breath

36



Interview of domain experts

What did domain experts (3 physicians) say?

“enhance the current thought process of physicians, and help
create the subtle associations between different concepts.”

“this will be very helpful for who run the
activities to better engage patients.”

“this tool has great potential as an education tool for interns
and residents who have just started their medical career”

“extremely creative and has great potential for
and diagnosis decision support”
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e Problem : How to visualize relations of multifaceted
document contents ? Global / Local patterns
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Evaluations
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User study

Participants

3 domain experts (2 physicians
with 30 years experience in the
healthcare domain, and 1 young
medical professional)

20 common users without
medical background (2 groups
and 10 for each)

6 study tasks based on the Google
Health online documents

— T4 : identify the facet with the most
cross-cluster connections.

— T6 : identify the facet with the most
overall connection across entities.

Baseline

Enhanced Traditional Graph
Visualization

Based on the same framework with
similarly interactions on the same
dataset

43
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Evaluation Results from non-experts

. Complete Time " 4

Task Co
TASK1 TASK2 TASK3
M SD M SD M SD
FacetAtlas| 4.5 0.92 | 15.6 | 1.97 | 65.5 | 6.84
Baseline| 10.7 1.79 | 37.6 | 5.68 70 10.9
TASK4 TASKS5 TASK6
M SD M SD M SD
FacetAtlas| 31 5.26 | 36.6 | 4 83.9 | 6.54
Paseline| 127.1 ¢ Task Success Rate
TASK1 TASK2 TASK3
M SD M SD M SD
FacetAtlas 1 0 1 0 0.89 0.11
Baseline 1 0 1 0 0.77 0.14
TASK4 TASKS TASK6
M SD M SD M SD
FacetAtlas| 0.78 | 0.14 | 0.89 { 0.32 | 0.76 | 0.04
Baseline| 0.67 | 0.16 1 0 0.78 | 0.05

Result (based on two tail t-test)

« Significant efficiency improvement in
— Visualizing the clusters
— Showing an overview of multiple

connections across clusters

— Representing the details of multifaceted

connection between entities

« Slight improvement in
— Finding the most connective facet within a

cluster

| 4

surveys

4
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Users' Feedback Summary on Features of

dynamic query
search

context switch
multi-facet relations
soft-cluster

FacetAtlas

B complaints W favorites

——

EEEETeeeererd [ ()

-]

— S

I |

3

15

18

20

(a)

dynamic query
search

context switch
multi-facet relations
soft-clustering

Overall

Usability of FacetAtlas

m Usefulness

W Ease of Use

4

6.4

6.45

I 6.15

. 6.5

6.25

6.4

I 6.45

I 6.3

(b)

6.55

6.55
e £.55

6.6




How to find insights via user

interactions?

Interactive Ul

@
Keyword Query

Context Switch
Zooming
Filtering
Highlighting

A set of interactions
are designed to
address users’
interests

need to be lucene query)

What data content ( How to fetch? (sql,
fetched?

N
Interaction | Query
interpretation Generator
Result ’
Processor

/'y \

Fetch the data and

data convert the result
indices into visual form

guery driven interaction mechanism
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How to find visual patterns driven by

user interests

show all
symptoms ——— t Sor
etch symptoms
“ related of digbeﬁ:)es Select symptom from
with diabetes table where disease =
Context Switch \ Q “diabetes”
QC' X
.| Interaction ) Query
disease view interpretation Generator
Increased Result 3
| Processor |
/'y \

Covert the data into

data visual form
indices

guery driven interaction mechanism

symptom view
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.

. O Qj
sampling entity layout density estimatio link layout

mnk Layout (2)

Rotating step tunes node and linkage
orientations by minimize the global
tension based on a force model

min Zklzlla)k fX sin(@i" Xﬁk + Ri)
\




49
Local Patterns

M
sim;; = > sim, (i, j)
e (Co-occurrence 1

— Entities have connections over / <>_<>

multiple entities
— Semantic similarity metric defines what

7

i :E; [11
 Qutlier
— Entities have “ ” connections
however “ ” from each other

— Layout closeness defines what is * r—— d;; the shortest path in the graph

” (13 bh

- " and

 Enhancement by colors

— Automatic adjust the saturation of node
color by pattern metrics




