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VWe read papers, lots
of papers!

How do we make
sense of this
knowledge!

By just printing them
out proceedings!

Photo Credits: Mike Dory @ Flickr s
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Scholarly digital libraries, circa 2014

B ACL Anthology

Characteristics:
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Case In point: ACM Portal

Characteristics:

— Also has
author
statistics, co-
authorship list
and crtation
records

— Emphasize
impact of
author; vanity
search
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* From the
machine
learning
community

* Papers, authors
and grants as
first-order
objects

* Requires login

aNUS

National University
of Singapore

School of
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Rexa’s Service

* Embed a layer
serviced by Rexa

Machine Learning Repository

Yiew ALL Data Sel)

Annealing Data Set

Abstract

Dats Set
Characteristics

[ ) Li |<e Trac |<b aC |< Papc ThtClt This Data Set':
for blogs

Nusber of

Ares
Instances

School of
Computing
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Revisiting the characteristics

* Led by computer science
* Diugital library as a monolithic server
* Automation and scalability

* [Document access, not document use
— Focus on rights management — OpenURL
— Focus on identifying records — DO

Centered on the authors!
What happened to the readers!

e School of
Wl Nax»?\;alpx;:‘:mm Computlng
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We still end up reading paper
Or digital copies
Ve treat papers as objects...
$am: Exposing our Everyday Discarac s | -+ MO @S @ Organized collection
- of ideas
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CrteULike

e Web 2.0 Style = citeulike " P

L TR Mearnads = Sewags ¢

powered by users i =
* Upload your own 3

metadata i

« Got so big, i |
publishers allow EER S | E
ingestion directly = ; ==

School of
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Z Ote rD The et genecation ressarch tool
Zotero I'; . TATE Firefox extensiont ‘ D()VJHIUHU

* Firefox management of e S L PR
r‘efer‘ence da‘ta 114 1141 Y [ 1 L \‘-l‘).’ bl'(}\‘.'«l‘l' . it

* Scrapes info from specific
webpages
* Loads manager in place

* EndNote, other systems
also offering such

functionality
] @
THANUS | school of
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Merging the two

* Llibrarians and end users have thought about the
readers

— Supporting re-use (Citation management)
— Sharing metadata through group management

* Computer scientists, about the author
— Prestige, finding authors and papers

But still not about using the document!
* Beginning researchers: undergraduate students

EE

FANUS \ School of
W[/ National University

%/ of singapore

Computing
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Next Gen DL Elements

|. Summarizing Documents
2. Aligning Papers to their Presentations

3. Rediscovering Document Structure
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Reading and understanding
IS hard.

»
L#
.

. Scientific discoveries are

~ written for peer experts to
understand, but not for

E R . o § novices to learn.

Idea: Use NLP and Al
to digest scientific
W ——— ynﬂ articles to make them
v : R |4 Q easier to understand

3 v :nﬂ ) i p for beginning students
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Document Summarization

* First try:To build a summary of a document
e Jo extract k sentences from a document of size n

* Jo rank the n sentences from a document with respect
to some criterion

* Machine learned document summarization: Find
features that help to select good sentences for a
summary. Train from summaries.

I\JUS School of

™ f,, National University Computing

of Singopore



29 May 2014

4th SEA Workshop on Research Frontiers

Finding central sentences: lextRank
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Build a graph of how much
word “overlap’ Is there
between sentences In a
text.

Realize that the sentences
that are more "‘central’” are
probably more important.
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What about

Recognizing Human Action at a Distance in Video
by Key Poses
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documents!

Let’s look at an example
from Prof. Mukherjee

. They have specific
presentation conventions

NUS School of

S| Computing

I. INTRODUCTION

A Related Works

B Motivation and Overview
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Abstracts!

Alm

Abstract—In this paper we propose
for recognizing buman actions at
modeling the visual senses associated with poses. The proposed
methodology follows & bag-of-word approach that starts with »
large vocabulary of poses (visual words) and derives a refined
mdmnpocloodchotofkq poses using centrality measure

graph theoretic technigue

Evaluation

School of
Computing

These are the “ground
truth” for a summary of a
single paper

Want to select sentences
that overlap significantly
with the abstract

But even here there is
structure within an abstract
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EFvaluation
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Revisiting [extRank

Aim

Caprtalize on the
conventional structure In

documents.

* |dentify the logical
structure of a scientific
document

e Find the best sentences
within the sections of
the document
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VWhat about documents!

On the Evaluation of Graph Centrality for
Shape Matching

Samuel de Sousa, Nicole M. Artner, and Walter G. Kropatsch e T h ey h a\/e re fe re n C e S
and crtations

Recognizing Human Actions Using Multiple Features —
Jingen Liu Saad Ali Mubarak Shah
Computer Vision Lab Computer Vision Lab Computer Vision Lab
Universily of Central Florida ~ University of Central Florida  University of Central Florida
14ujgdes.uct edy saligcs.uet. odu

ANUS | school of
Juos vty | Computing
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Citation Sentences

* Often describe a paper
from the community’s
point of view

On the Evaluation of Graph Centrality for
Shape Matching

Samuel de Sousa, Nicole M. Artner, and Walter G. Kropatsch

* A representation of a
key point of a work

o

Mukherjee et al. [13] present an application of centrality in human action
recognition. They employ centrality to create a compact codebook out of a large
vocabulary of poses (bag-of-word approach). Cukierski et al. [7] use centrality

e N WA Y N Fa ) M

School of
Computing
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A star and his fans

Photo Credits: Bollywood Glamour

l—rmx B

School of
Computing

Citation sentences and in-
article sentences have
complementary purposes

e Results and evaluations
usually not mentioned In
citation sentences.

* Sentences in a paper
that describe 1ts method
are usually too detalled

for a summary.
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Aligning Papers to their
Presentations

N

Photo Credits: Dipti Mukherjee @ ISI, Kolkata
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Photo Credits: Dipti Mukherjee @ ISI, Kolkata

We attend conferences in
part to help learn from each
other,

A key artifact is the slide
presentation, which often
summarizes the work in an
accessible manner.

But they:
* Are not detalled enough
Miss important technical
details

Idea: Use both together
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Better to juxtapose both media together In a

fine-grained manner.
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A prototype

Approximate XML Query Answers

Approximate XML Quary Answers

Neckis Polyotis, Minos Gardfalakis, Yanns [oannids Neoklis Polyzotis, Mincs Garolalakis, Yannis Icannidis

S ™) of 5. ABO

£ DPORIVENTAL ETVOY

- - "
2 5 settion, we priien! 00 e eTie s BDerart s ady of 7 : .:‘
oo eech
= —— AR S ERTOE 00 0N iy 002 synthatc Gats ety o rendts 2 - A
e - verfy the eMectweress. v tarww of scouracy nd Comtructer Approximate Answers : re

 § "3 |

PR § KETON symopans as Sucoss sawrares | INDE (~102K Ehements) o
yoe YNL Aot et Thase Derae s bacome mees oy Kpreryt = mm"mu?’ "“‘ .

B SOMOANION B0 Drevounly Precaed tachnaums,. whas T BEE S

tiow, of e

——— . '
el N fETCH
| FETOM o1 perfoom corsatenty Detter n oF sapecty. Oversd, thn -
! - s - . . T
| arency hudy nocate: ™at TR S SETCH o8 are & viabie onat
"
‘.'!. v 100 Tor 1he SISl pavmard aton of Lrge L et s LONs - - - Semetis
A TR L. T oy - anem
| -¥ § Lo g~ . i Lae
-
[£.1 Teatbhed and Methodaiogy o M oo
R | | o .
2 | Tochrnaums. W hawe mpereerted with tes Ischryguer. T RIE 2  adhead
- .
[RETOM &3 e Save mpimemrfad 4 L0 T b omatotyor of e P! "aer
! .
| T FEE S XETOM framewors Hat we deacrte n ™ paper Labadad o
- - - . -
|'v.-...,..,l A et s Tha Consts L Lin Santhe ded . ' ° \L
|
m [wpper brwt of @ @ 4 Ix € ¥ aperations and rebulds the hesp when S " Bt * s W Fa e e G C i
O RS D © @ 2 0Y (P Nard. Tw) X5 R TOM o4 o o e & P 3 vy |
5 NI
P s ol

Document in focus Slides in Focus

NUS School of

National University CO m p Utl n g

of Singopore




29 May 2014 4th SEA Workshop on Research Frontiers

Demographics of an Existing Dataset

ooe
eooo
eeoo
eso

Prevalence of Slide Types Thank You! i

s Problem

» Solution: Conceptual Pantiioning Montorng (CPM)
o Extionsicos of P Sohtion

o Periormance Analysis

e Conclusion

° A
Sample Tuning

> I I

Synopsis Model - Example

XML Data Graph Synopsis graph

A P(1 )
AR PB(1)

ND PG BQ)
\Elm ! ' \

T(2) F(2) E(1)

V10 V11 V12 Vi3 V14

Count(A) = | Extent(A) |

o = [{A1,A2} | =2
NUS School of
:l'at'onalunimsny Computing
il 5 & —_ — i e’ — — - i e - P — —_ — -~ -’ —_— —_ - et —_
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Combining Evidence

Represent each of the three sources as a

probability distribution or preference
|, Text Similarrty

2. Linear Ordering
3. Visual Content

Handle obvious exceptions.

Weight distributions together to find most
ikely point as alignment.

E: NUS x School of
0 nal University
ber Singapore

Ty Mo Computing
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Multimodal Alignment

System Architecty g —h—x

I Ordering Alignment

Input: Presentation Multimodal Alignment
4 Slide Image Classifier )
# | Text 3. Drawing
s > nil
\ 2. Outline 4. Results
Pre- : "”II
2| processing Text Alignment
il
Linear Ordering Alignment Output: Alignment map
Input: Document

Current architecture. Slightly different from published paper.

= NUS School of
\9 32/ National University
¥/ of singapore

Computing
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Multimodal Alignment

Slide Image Classifier
prc‘:::smg >|l Text Alignment I'%
ring Alignment IJ

Multimodal Fusion

* Input for each slide:
|, Text Alignment Vector =2 V.
2. Ordering Alignment Vector = V. .
: . : Uses Histogram of
3. Class assigned from image classifier Oriented Gradients
(HOG)

* Define 3 weights as: W + W, +W_ = [.00

* [une weights according to image classes
* Apply Nil classifier

» Output for each slide: Final Alignment Vector = FAV.

=ANUS

0 rQ

vf Nabonalu niversity
Singapore

School of
Computing
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Accuracy
&

® Accuracy

School of

National University
of Singapore
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Results

Beamer S| S

I Baseline Section

32

Beamer

S3

Ordering

N .

S4

2 Image Class
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” e Publishers want authors to
! annotate the structure of the
document in markup.

. \;’.- . - :
Vi, g

SR’ . ,'\,"&}

.‘ b4 But history has shown time

el and time again that people

don't always follow

instructions.

We need tools that infer
the logical document
structure from finished
documents

"Creating the cow from the
hamburger” — Steve Pfeiffer

B

Photo Credits: Sound Doctrine Ministry
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ParsCit

putting papers back together since 2008

* Reference String Parsing
and Logical Document

' ParsCit: An open-source CRF Reference
Structure Discovery ool @Q} e ks Peoticas

@ 2008 OF T Parvln possect which parkr

* Other subsystems built
on top: 4 g bomm ot e umt. o 1 o oo e s e

- Technical terminology
finder;

- Author and affiliation
matcher; and

o Document e reE TR A G di A e Sevradr st kT A T e
summarization.

School of
Computing
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knmnyn / ParsCit @Usestoh « 12 R Umiw @ YFek w

An open-source CRF Relererceo String Parsing Package Fap Awing. cormg rus. ooy so'varsCl

an 2 arcn °o It's open source (LGPL)!
Go try it out!

Bil Ve maser - ParsCit/ ¢

Update 10 T Taosbiesnooing saction on the webpags

Search for “ParsCit” on the web.
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o « Used by Mendeley in their

= software libraries

2 * Used by over 20 documented
DL projects
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Conclusions

* Building open-source tools for authors and
readers

* Studying users as they interact with the DL

— Literature Review — Single Document
Summarization, Survey paper generation

— Downstream Data Mining — Author
affiliations, Technical terms, Zoning of the
paper, Key metadata, Scholarly document
structure

WING and visitors, Dec 2013

My question to all of you: What will the
“publishing” model look like in 5-10 years?

THANK YOU

School of
s | Computing




