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Abstract: To use the tablet devices for supporting Research
Activities, we may need to install a number of apps to
perform various tasks, such as paper/reference library
searching, PDF reader & annotation tool, file sharing, and
group communication client. In this project, we would like to
develop an application to help in supporting research
activities in CSE Department. The final product would
include the following three features: paper or reference
management, research activity log and communication. A
server is required to be used as paper/reference repository,

research activity synchronization and instant messaging.
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1. Introduction

1.1 Motivation

Tablet devices gain greater and greater importance around the world. The
portable design attracts users for reading information and watching videos.
Although there are still limitations of tablet devices and it is not possible to

replace the traditional personal computer, the tablets can be further utilized in

many aspects.

Figure 1.1 Samsung Galaxy Tab Figure 1.2 Using tablet to readingl@mok

Seeing the advantages of the portability and the ease of reading books, the
tablets should be promoted to perform academic objectives. We would like to
introduce it to research activities. However, the design of tablet aims at the
simplicity. As mentioned previously, the tablet is different from personal
computer. Too complex tasks should not be implemented. So what can be
done without a substantial keyboard? Yes, the task should be performed
without large amount of input data. We noticed that the large screen of tablet
eases the difficulties of reading books. Papers are important components of
research activity, and that is what can be easily done without a substantial
keyboard.
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Purely reading paper seems an

easy job. It seems far easier

than e-books, because e-books GO O [e
may not available on the scholar

internet while huge resources of Figure 1.3 Google Scholar
paper are easily fGoogledo

(since there is fGoogle scholard http://scholar.google.com) on the web.

Additionally, PDF reader is common installed in tablets.

Nevertheless, what we hope to do is not only giving a PDF reader to read
paper. We would like to build up on the existing resources, and develop a
tailor-made application for users to view paper easily. For example, are there
ways to help us to view the paper easier? Paper seems like ordinary printings
with long long pages of words, but they are indeed very different. References
are especially for academic papers. Would the application improve the ease
of viewing the reference? And though it is mainly used for viewing paper, we
believe that more stuff can be completed with the assistance of the tablet.

Extra featured are expected to achieve.

We hope that the product
constructed can relieve much
difficulties of viewing paper and
help in research activity. We
envisage this product can truly

reach the objectives with the rapid
Figure 1.4 Paper in hard copy popularization of the tablets,


http://scholar.google.com/
http://scholar.google.com/
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1.2 Objective

Our final project is hoped to develop a tablet application to fulfill the

following four objectives.

1.2.1.Make reading paper simply

Reading paper is quite a simple task. However, it is sometimes
quite annoying i especially for reading papers. Let& think of the
situation of flipping a hardcopy of a paper. Browsing the pages one
by one, looking at the dense lines of words and several pieces of
images and diagrams, everything runs smoothly. However, some
not special but common nagging digits start to annoy us quickly and
frequently. The digits within the [ ] bracket show its prevalence in
the whole passage, if you would like to know what is that means,
you should flip to the last page to have a note i usually you know
nothing because the line tells you a string of unknown article names
and strange names of researcher i to have a look. Repeat the

procedure for 10 times or above i see? Yes, it is annoying!

The above case seldom appears in daily life indeed, since we are
not common to refer to reference in daily reading. Nonetheless, the
reference weighs heavily in the scholarséwriting. Tones of unknown
phrases and findings may be shown and these are all valuable to

be referred.
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Of course, the problem is easily solved using the PC by opening the
file twice. The problem can also be addressed on the hardcopy by
tearing the pages out. But we would like to make everything simpler,
to view the reference or annotation effortlessly by just one click. If
the tool is powerful enough, we expect the tool can directly show us

the referred articles too. All these helps make things simpler.

1.2.2. Improve efficiency

Obviously, the tablet devices aim to help saving much more time.
We can treasure our time by doing vivid tasks anytime and
anywhere i and what the users focusing is not just fivhat they can
doq but fhow they can complete their tasks simply and efficientlya
For the word fsimplefi we would like to define the word as doing
much more things with minimal work done on it. We try to achieve

this fsimpledowhich has been analyzed in the last paragraph.

So what i seffidientd mean? To make it more materialized, we
make it related to time consuming. Time is definitely our major
concern, and finish the tasks in a simple way is one way to increase
the efficiency. Besides, efficiency requires strong supports behind
simplicity. Strong, powerful and well-designed database and
libraries can greatly devote to the enhancement of the efficiency,

which let you locate what you need within the minimal time spend.

In fact, efficiently cannot be easily measured. Comparing to the
effectiveness, we may quantify some targets to see whether it can
be completed fully or partially, or in how much percentage it
completed, while efficiency is heavily depends on many different
tiny stuffs. We hope to achieve this by having research on the
methodology of reading papers and design our system carefully.

10
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1.2.3. Exchange ideas easily

Research papers, to a certain extent, are the concepts of spreading
the themes and theories i or we name it fideasoi around the world.
Research activity involves a great scale of exchanging ideas in
principle, in order to invoke much more new inventions. Sharing
papers are what we can commonly do nowadays, yet would there
be rooms to improve it? Can the communication be further

enhanced? If yes, then how?

Building upon reading research papers, we may add features to
further boost the circulation of ideas. We should have experienced
such kind of situation that we would have some questions or
challenges to raise, or we would have our own ideas or different
point of views concerning certain point described about the topic.
These should all be considered as academic sharing of ideas and
they may stimulate us to rethink deeply. Sparks invoked may

contribute to new ideas too.

11
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1.2.4. Minimize workload of managing resources

Information is flooding, especially on
the Internet. Millions and millions of

information floods when we look for

LY a certain topic. Perhaps it helps us
W to include as much as information
. as can, while we often spend quite a

lot time for filtering and locating

what we actually need. Duplication

Figure 1.5 Internet containsts of of information always occurs, which
information prevents us from extracting the

pieces we want.

To avoid this, good management may address the problem. If the
system is clever and mature enough to manage paper neatly and
avoid the repeats, workload of researchers can be minimized. Much

more time can be spent to

g(ee"

concentrate on the research

topic. All these help are more
than just saving time of the
researchers and scholars 1
these also save the resources o

- Omput'®>
of our computer to achieve pu

green computing in some

sense. Figure 1.6 Green Computung

12
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1.3 Project Overview

To achieve our objectives, we should implement our project steps by steps.
This report will discuss each part clearly, and here will give a whole picture

of our project.

1.3.1 Research on relevant topics
Chapter 2.2 gives some analysis of our survey which has been
conducted before starting our project with coding. Following are the

area we would like to study:

A) Eormat of research paperwhat can be shown to user?

Understanding the skeleton of papers makes the filter of
information run smoothly. Some parts are essential to identify
the uniqueness of the paper and building index of the paper
library, just like the title and authors of a paper. But would there
be more information can be easily recognized by the server, so
as to improve the accuracy of storing paper or showing useful

information to the users?

13
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B) Format of PDF files: what PDF does?

It is not surprising that most papers are saved as PDF format.

Printing as PDF prevents it from editing or mix-up due to
careless mistakes and make it portable to various computer
working environment and operating system. Of course, we are

not trying to analyze fiwhy PDF is

usedq but fwhat PDF doesa
Format of a paper is readable for

EOrs

human beings, while PDF format
is known by computer. Studying

more and getting familiarized to

this format would lead us to better

development of the application Figure 1.7 A PDF file

and the buildup of server.

C) Occurrenceof the phrases. how to make the paper readable for

computer?
Besides understanding the paper format, the phrases used by

the papers are important for teaching the system too. Keep in
mind that papers are designed to be read by human. Languages
of people, unlike the languages of computers, can vary within a
certain range. Different wordings (even with fsyntax errorsg
may tell the same ideas. Analysis of the occurrence of some key
phrases improves the accuracy for computer to locate the data.

14
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D) More features can be utilizedhow to achieve more?

Not just referencing is significant; we should investigate more
characteristics to enrich the application and accomplish our
aims. For example, are there any communication features have
been implemented in the tablet that can be made good use of to
facilitate the exchange of ideas? Or are there any open source
software can be imported to help the development runs
smoothly? Just have a research to find out the answers.

E) Tools help to build the appany API available?

Building an application on the tablet devices is not easy.
Android platform, to a certain extent, is quite a new platform to
us. It is quite hard for us to start to learn to write a PDF viewer
from knowing nothing. We would like to find out if there is any
APIs can help us to build our application smoothly. After all,
learn to build a PDF viewer is not our ultimate goal. We would

like to save time so as to run more towards our goals.

1.3.2 Design of the whole system

Chapter 3 concludes the overall design of our system. Our system
includes server side and client side development, that both sides

heavy workload to handle.

For the server side, it has been developed using PHP web server
language. The server side aims to do every parsing and analysis on
the PDF files and manage the database. PHP is chosen because
PHP has strong libraries for reading the PDF files. This make the

analysis on the parsing paper runs smoothly.

15
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For the client side, our application has been implemented on the
Android platform. Originally it is expected to be implemented on the
IOS. Yet, due to the limitation of hardware resource that we do not
have iOS development platform, we give up the iOS and switch to
Android platform. The Android application is built by Java language
and the development is comparatively portable to the application
runs on 10S. Reiterate that our focus for once i we would like to
make research activity simpler on tablet devices but not on MACs

only.

CN>=0ID

Figure 1.8Android platform Figure 1.9Android platform
uses Java to develop

To ensure the progress of the project, the project is roughly divided
into two parts. One student focuses on client side and the other

student focuses on the server side.

There three main modules to achieve our goals:
1) Paper management
2) Communication

3) Research Log

Further explanations on design and implementation are included in
Chapter 3 and 4.

16
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1.3.2 Division of works into two phases

To make the tasks clearly, we divided the works into two phases.
We have tried to conduct a comprehensive survey and implement
some key features of the applications during the first phase. In the

second phase, we would aim at increase the accuracy of the

application and make fine tunes to improve the efficiency.

Phase 1

Survey on features of what the research tool on tablet should bring about

Server Client

Further study on the paper format Study the development of Android
to help parsing application

Explore the php libraries to see if Explore existing APls to alleviate the
they help workload

Implement some fundamental Implement a basic design of the
features on server side user interface

Connect the client application to the server

Evaluation on the obstacles encountered in the first phase

Figure 1.10Works in phase one

17
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Study on extra features can sharpen the product

Server Client
- Improve the design of the user
1 Implement the advanced interiace
features =
Implement the remaining
features to the application
Fine tune of the whole application

Final evaluation of the whole project

Figure 1.11Works in phase two

18
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2. Background

2.1. Raising population of tablet device

When it comes to tablet
devices, they are seldom
used in academic aims.

Chasing back to the time

when Steve Jobs presented
his ftruly magical producto i
IPad[1], he defined it with

many functions: A br mgvs Figure 2.1iPad

the Web, sending e-mail,

sharing  photos, watching

videos, listening to music, playing games and reading e-Booksa Since
this most popular tablet in the world released, we almost found most of
users treat it just as a smartphone with a larger screen. Surely most of
features of the tablets, not
matter iPad or Android tablets,
can be found on the iPhones or

Android smartphones. The main

differences between the tablets
and smartphones are the calling
and SMS functions and the

screen size.

Figure 2.2Screen Size difference
between smartphones and tablets

19
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However, we thought that these portable devices with a larger screen
size should not be treated like an alternatives of smartphone. They are
truly different, and we should fully utilize the differences. Once we
noticed what Steve Jobs presented, one point should be focused i the
reading e-Books function of the iPad. As one of experienced
smartphone users, this point woke us up. Among the abovementioned
features, we are comforted to perform most of them. We may browse
the web for dealing with some urgent stuff or finding emergent
information, yet we seldom use the phone to read books. Of course,
reading books is possible on phone devices, while the small size
screen is not preferable compared with the tablet. And this is what we
looking for T the absolute difference between tablet devices and the
small touchscreen gadget. On recognizing the difference, we decided

to develop a tool to make good use of it.

2.2. Lack of academic application for tablets

We would like to introduce the tablet devices to academic aspects.
Take a look at the Android market. Click on the category tab of Books
and Referencesoi the one seems related to academics research i and
check if there is anything helps in research or paper referencing.
However, we would get a list of e-books or e-

book readers. Even we click onto the tab of

feducationg we also get similar results. How _

about we type fresearcho and some relevant :

terms? Most of the results show application b

related to business or stocks. One result of

fresearch papero catches our eyes i well, the

app Writing Your Research Paperoseems just Figure 2.3Android Market is

an E-book, not an app help me to writing the ~ 1ack of academic application
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2.3.

paper.

The case may not such extreme indeed. If we search fresearch
Android Appo on Google, meaningful results can still be found.
However, there are still few meaningful results. The two applications
we found is just like a database and libraries for us to search for
materials [2, 3]. There is lack of strong and useful applications for

supporting activity.

Reading paper takes the advantage of tablets

As mentioned in the motivation part, complex task should be avoided
violating the original concept of the tablet design. This tells reasonably
that nowadays the application available only provide the function of
searching papers or research resources for users.

Taking of advantages that tablet can read books and keeping the origin
of tablet, we would like to develop an application related to reading
research paper. Reading paper seems quite a simple task. It seems far
simple than e-books. Books may not be available on Internet, while

there are great resources of paper on the web.

_l__!:%_&_
§ e

Fall 2011

21
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Yet when we read papers, no matter the hardcopy or softcopy on the
tablet, we find it annoying to clip the pages over and over, to grab the
reference and chase where the ideas come from. The clipping maybe
not the great problem, but the referencing can surely be done better
and better. Somehow, just clipping to the last page we just know more
about a list of strange titles and authors. What we want is the paper!
And that is what we looking for T a paper reader with automatically

referenced and linked to others.

Figure 2.4The large screen of tablet is good for readil
bodks and papers 2.4. More

features beyond reading

If a platform is designed for reading research paper, then could it be
further extend to a research tool? Quite more than reading paper and
required little data input. We would like to improve and sharpen the
product in order to realize a helpful research tools that truly cater the
needs of researchers. This goal prompts us to think more, that will be
further clarified in the research part and the design part.

22
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3. Research on relevant topics

Research tools are not rare in personal computer. What we are now seeking for
is not just software of a research tool, but an application specifically catering the
aim of reading paper and using the tablet devices. Yet, Scholars @ritings, though
have been quite restricted in the writing formats, vary much because they are
written by human. To make the paper more manageable, we should first start to
see the difference and tell the computer what parts to look at. There are four

main topics we have conducted relevant surveys.

3.1. Format of research paper : what can be shown to
user?

To start with, we should clearly define what the research paper is.
Somehow our product may not powerful enough to recognize all PDF files
without a standard. Quoted from Wikipedia: fResearch paper, (also called
scholarly paper), which is published in academic journals and contains
original research results or reviews existing resultso [4]. Under such
definition, we try to restrict the paper format fulfill the rules of the

publication of the academic journals.

Firstly, generalizing on the ideas of the some reference page of the
University of California [5] and the Rice University [6] from USA, the
research paper have to include the title, author(s) (and maybe the contact
information), the abstract and the references. Of course there are
introduction and contents, but abstract is enough for achieving our goals.

23



Final Year Project (2Q1:2012)
LYU1102 Research on Tablet: Tablet Apps for SupporiRegearch Activity Fall 2011

Second, we conduct a rough survey on a pool of research papers. The
pool of papers contains 169 PDF files and 149 of them fulfill the definition
of a scholarly paper. We analyze the position of title and author, the
appearance of abstract and keywords, and how the reference show.
Nearly 95% of the papers have an abstract, and 90% of them start with the
word fAbstracta The keywords appear in 50% of the papers. Almost 95%
of the references indexed by the [ ], while few of them using other format
or with no index (just show a list of references). Some of research papers
consist of unstandardized format, such as author goes before title, or in
the form of report. 15% of them start with a cover page which is not a

standard.

To conclude, over 80% of the scholar papers in the research pool follow
the format that includes title, authors, abstract, introduction, content and
references. Though it may not be the real statistics of all the papers
available on the web, it is worth to have a try in parsing papers in the

format investigated.

24
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3.2. Format of PDF files : what PDF does?

According to Wikipedia: dPortable Document Format (PDF) is an open
standard for document exchange. This file format, created by Adobe
Systems in 1993, is used for representing documents in a manner

independent of application software, har d war e, and openating s

Structure of PDF files

The PDF files consists of eight primitive objects including Boolean values,
numbers, strings, names, arrays, dictionaries, streams, and the null
objects[8]. PDF contains everything as objects, to standardize different
data printed by various files originally. Take text as one of the examples.
Adobe creates an element for the text and makes it as stream [7]. The
primitive type fstreamsois used for storing a large amount of data. The
element records not only the text wordings, but also the font size, the font
family, etc. PDF also records the layers of each object.

Metadata

There is one more significant feature of PDF files. There is metadata of
PDF files. The metadata records much key fields of the title, author and
update dates. The metadata seems to be powerful, which could help us a
lot in completing or goals. PDFmeat [9] is a powerful open-source tool to
acquire the metadata of PDF Files and we have done a research on the
metadata using the PDFmeat. Though there are few errors, over 70% of
papers are correctly located.
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PDFmeat

PDFmeat stands for PDF Metadata Acquisition Tool [9]. The tool provides
great support for analyzing the metadata in PDF header and managing the
PDF files. It aims at convert the metadata to BibTex. To run the program,
PDFmeat provides a user-friendly GUI which embedded in the Firefox
browser. On click it will generate BibTex data to catch the metadata of
PDF file. However, the GUI is not feasible for realize our aim. We would
like to have the CLI program to run and catch data. We have done many
searching and refer to the official page for many times but we still can
access the PDFmeat successfully. Unless we can achieve it successfully,

we are impossible to use the metadata.

PHP Library - PDFlib
There were many share libraries available for PHP, and some of them

related to PDF files. Nonetheless, most of them are aimed to create PDF
files rather than parsing / reading the PDF files. Filtering those useless, we
focus on the PDFIlib. [10] The PDFIlib get various value like font size,
position in X and Y, page numbers etc. [11] All these features shall be

taken at note for implementation.

N Ceprib el

Figure 2.5lcon of Figure 2.6 Icon of Figure 2.7 Icon of
PDFmeat PDFlib Xpdf
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3.3.

Xpdf i _pdftotext
Though PDFlib can read the PDF files, most of the functions build-in are

expected to be used in creating or editing PDF files. Like the functions in
PDFlib, these is no any function can directly extract the text of the existing
PDF. Parsing PDF text may be not relied on the PHP library. Nonetheless,
there are other open-source programs help to extract the text in the PDF,
like PDFBox [12] and Xpdf [13]. We would first implement Xpdf for

experiment.

Occurrence of the phrases : how to make the paper
readable for computer?

To study how to parsing the paper, we analyze the phrase occurred in the

paper which may make the paper more understandable to the computer.

Title

95% of the papers do not have the ftitled word to indicate the title of the
paper. Usually the font size of the title is the largest word appeared in the
whole file. Few of the titles appear after the author name. Titles may not
the first line of the paper, because there may be headers of the page or

some further information.

Author

There are a huge number of papers which are written or collaborated by
more than two authors. Besides the name of authors,
more than a half of papers we surveyed contain a line of information and
contact information about the authors. For those do not show author
information at the top of the paper, the information may be added at the

end of the paper (after the appearance of references).
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Abstract

More than 80% of abstract is written following the presence of the
fAbstractd word. Some of them are written directly after the name / the
contact information of the authors. When the abstract ends, introduction or

keywords will be presented.

References

Nearly all the papers have the fReferencesoor fBibliographyg while there
is a small variation between paper and papers. Statistic shows 90% of
references have shown in the index form [ ]. The rest shows without [ ] but
numbers only, and some of them without indexing. Those lists of
references without indexing will not be considered in this project because

of the meaninglessness.

Keywords
Presence of keyword is not a necessary part of a standard scholarly paper.

Yet, after consideration, we would like to check if there is any presence of
the keywords column. If there is, the keywords will be recorded in our
database to assist the searching of paper. The keywords usually appear
with the presence of different noticing words like fkeywordsq findex termso

or fgeneral termsa
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3.4. More features can be utilized : how to achieve more?

We have done some searching in further exploration on the functionality of
the application. We tried to start with our objectives set, and some

sparkles invoked.

To improve the efficiency?

As undergraduate students, we have never got a chance to perform a
formal and comprehensive research on any topic. However, we believe
that every time we do research and investigation, we need plenty of
information and bibliography to support what we are saying. Quite
annoying scenario arouses i when we try to look for some new
information, we read and find some unknown words and terms. Then we
try to make it clear, and we search for other pages of information and
more and more terms will come out. Just like some kind of recursion.
Finally, after we open for hundreds pages of reference, we almost forget

what we asking for!

Thus, we find it will be valuable to have a research log for each user. User
information are recorded in our database and users have to login to use
the application. Every time they read a paper, there are their own logs to
save the record. Even though they go though from one paper to another
for hundreds of times, they can still find what they originally look for and
can more handily filter what they need.
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To exchange ideas?

When it comes to communication, it is not surprised to think of the idea of
instant chatting. Chatting or messaging helps for better discussion on a
topic, while some views are worth arguing. It seems reasonably, but
impractical indeed. Firstly, due to absence of substantial keyword, the
application is designed for as less input as possible. Discussing on
instance messages requires a certain amount of input data. Moreover, the
main advantage of a tablet is the portability. Serious discussion seems not
meaningful on the railway journey, or if it does, phone calling would be

more practical and efficiency.

We want some features are not redundant but useful. Does no instant
messaging mean there is no need towards exchange of ideas? Definitely
not. Ideas and views are aroused during the reading of other® writing, and
we may give some response to the writer, or share what we think to a

specific point. Yes! The comments.

Adding comments onto the paper, when someone has his own view, his
can put it down with few sentences. The comments will be saved when
anyone reopen the file. Every users can comment and view what others
thinking by just one click. Exchange of ideas can hence be achieved,

handily.
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To minimize workload of managing resources?

Papers are our main characters of the show. We cannot implement an
application without papers. We are actually not worried about functionality
and the implementations, because once the algorithm and functions work
successfully, it seldom have bugs. (Of course further analyze and

maintenance is needed to improve the accuracy.)

However, even if the application is precisely implemented with perfect

algorithms, the renewal of paper should be carried out everlastingly.

Could the paper library enriches and renews itself automatically? We raise
this question and have a draft answer. We may embed a web browser into
our application. When the user cannot find what he wants in our existing
database, he can open the web browser to look for new information. If he
would like to download a new paper, the library would save it add do
checking and parsing. If there is duplication, the new file will be
abandoned. Otherwise, the paper will be parsed for every data requires
and a new entry will be added. With this feature, the maintenance and

management by human being can be greatly reduced.

We noticed that there is a http://scholar.google.com/ which is a strong

library of scholarly papers. We put this back and will look if we can take
this advantage in the Project Phase 2.
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3.5. Tools help to build the app: Any API available?

To alleviate our workload, we choose to use the API of PDF viewer. We
have found sever al in tAedrdaoitéeér RPF, Vsawé
ovudroi do, ebookdroi dé and oO6apdfviewer 6.

by reading different types of PDF files.

APV  vudroid ebookdroid apdfviewer

Only text 2 3 1 4
Only image 2 4 3 1
Both text and image 1 3 2 4
Small file size 1 3 2 4
Very large file size 2 4 1 3

(1 is the best, 4 is the worse)

We have tested the four APIs by five different types of PDF files, one is
only containing texts, one is only containing images, one is containing both
texts and images, one is of small file size and the final one is of very large

file size.

32



Final Year Project (2Q1:2012)
LYU1102 Research on Tablet: Tablet Apps for SupporiRegearch Activity Fall 2011

APV - Android PDF Viewer

OAPVG6 has the best overall perf ormance, a

containing both texts and images with small file size.

vudroid
ovudroi dé does worst when reading PDF wit

file size. Its overall performance is the worst among the four APIs.

ebookdroid
6ebookdroidd has very good performance wh
and of very large file size. However it does not perform good when reading

images.

apdfviewer
apdfviewerd does the best when reading i

performance when reading texts.

Conclusion

Al t hough O6ebookdr oi davhed eadimg PDE Withtexts t han 6 A
only and of very large file size, a paper contains both texts and images,

and its file size would not be very | arg

APl to read papers, and we choose to use
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4. Overall Design

4.1. System Architecture

Our system consists of server side and client side for better
communication and management, and for better collaboration with the

database.

Login ID and Password——
Succeed or Not

——Paper Fil

Comment I1D

Request Comment

R ‘ \ Research
q Log Req

Cc
Information |

of the Paper Data

Succeed or Not

Login 10 and Password

Request
Request

Server Database

Y

Figure 4.1 Architecture diagram on server base
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Login ID and
Password

Server And Database

Comment |D

Request Rt

: Reference
Information
|

Figure 4.2 Architecture diagram dablet base
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4.2. Module Description

To make the tasks simpler, we have divided our works into three

different modules.

4.2.1. Paper Management

Paper management plays a great role in our project. On one hand,
well paper management helps researchers and scholars to locate
their target resources and information easily. If the library is strong
enough, the researchers can save much more time and improve the
research efficiency. Just say, how to guarantee each paper is
unique? Even when we type some keywords onto anyone of
search engine, a list of repetitive results is not surprising. Yet most
of the search engine is not clever enough to ease out those
duplicated results. Extracting the information cost much time when
we try to perform search. Therefore, we would try to alleviate the
problem of duplication T try to store only one file despite different
file name of same paper, or save the same paper only if the version

is different.

On the other, the available paper resources online are vivid. Of
course it is impossible to grab all papers from the internet once the
application released, yet it is our ultimate goal to keep as much file
as possible in our library. The tool may not powerful and intelligent
enough to download all files online automatically, but we hope to
achieve the task with the help of the users. The application on
tablet embeds a web browser and let the users to search on web.
When a paper is downloaded, the app will raise a signal and send
the link of the paper to the server. After comparing the paper newly

downloaded is unique and has not been saved on the server, a new

36



Final Year Project (2Q1:2012)
LYU1102 Research on Tablet: Tablet Apps for SupporiRegearch Activity Fall 2011

file will be included and the source path is recorded to avoid
duplication in the future. The library can hence expanded without

heavy maintenance and involving a great amount of manpower.

Moreover, assisting the users to view the paper easily is one of our
main objectives. To achieve this, other than show the references in
just one click, we would also like to introduce some linkage
between papers. While the user takes a look at the reference of
some specific points, a hyperlink is provided to link the reference
paper and the user can therefore have further investigation on the
related topics. If the idea can truly be realized, it can surely
minimize much more time for the user to do searching and

collecting.

4.2.2. Communication

The concept of exchange of ideas has been discussed previously.
We expect no any instant messaging because we hope to avoid
inputting great amount of data without a substantial keyword, and
we believe the user would relied on other more effective and

efficient communication method rather than using our application.

We will let the use to post his comment onto the paper. The
comment can be added onto anywhere of the paper. There will be a
button or a flag for identification of the existence of the comment.
Every other user can view the comment and can give response to
the point too. The users who have echoed their ideas before would
receive a notice that someone posted response. These stimulate
the discussion by a small scale of input data. Since all the comment
will be saved, the discussion can be shared to many users and the

circulation of ideas can be achieved.
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4.2.3. Research Log

Researchers face a huge obstacle that has been noticed for many
times before: the huge amount of information flooding into our mind.
When we go through for a referenced idea, we flip over the pages
for the first term. To understand the meaning of a theory or a term,
we shall then refer to one another. We flip the pages over and over,
and for many times after we almost forgot what we are reading at

first.

The research log shows everything that each user has done. Every
single paper that his has read is record and sorted by the opening
time. This allows the user to chase back what his is originally
looking for. Bookmarking will be considered as one of the features.
If the user finds some papers that are truly inspiring, the user can

put a star on it. Then his can reopen it by referring to the log.

We would like to make the research as strong as possible. Even the
time the user posts a comment on a specific paper would be record.
And if the comment posted has been replied by someone else, the

user would be told by the research log too.
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4.3. Functional Specification

This section will show general functions that the system can perform.

4.3.1. File Exploring

User can click on the file explorer to open the research paper that
he needs. According to the interface design, after the user choose
the file and the paper will be shown on the right hand side. A
searching function will be available for user to search keywords,

title or authors.

4.3.2. Paper Parsing

Once the paper is added into the server, the paper shall be parsed
in detail and all data shall be recorded in the database for better
management. All fields will be parsed once to check if it is
duplicated with existing papers. If the paper is new, all fields of data

will be stored in the database for future uses.

4.3.3. Referencing

The newly added paper will be parsed to check if the reference
index available. If yes, a list of references will be parsed into the
database. The reference index throughout the whole passage will
be highlighted and linked and user can refer to that point by a click.
No matter the paper have indexed reference, a checking and linking
procedure will be performed on the references in the list. If a piece
of reference points to another paper that exists in our database, a
linkage will be built for a faster referencing.
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4.3.4. Library Renewal

A basic paper managing panel should be provided for uploading
paper onto the server. The panel is monitored by administration and
the uploading process is manual. We would like to introduce a
browser to be embedded within the application. Even if the
introduction is fail, we still hope the application can be called
automatically when a PDF file downloaded. The application will first
check if it is a scholar paper. The paper will be parsed and
uploaded to the server. All these are expected to be implemented

with manual control.

4.3.5. Posting Comments

User can post comment onto the paper. Different actions can be
done, such as viewing, deleting and replying. The important stage
is how can those have commented or responded to the specific
point can be informed to extend the discussion. This part will be

collaborated with the user research log functionality.

4.3.6. User Login

The application requires user to login. User would have his or her
own profile for other users to refer to. Only little basic information is

needed, like the full name and simple description of the user.
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4.3.7. User Log

Each user has his user log for recording the history of browsing
each paper so as to make the process of referencing run easily.
Bookmarks are allowed. The log also contains the history of posting
comments and notifies the user if there is anyone responded to the

comments he posted.

4.4. Development Platform

Server side

The server is built by php5.3.6 with Ubuntu. Due to the research
related to the PDF, there is PDFlib in PHP to read PDF. PDFlib
supports only the version newer than PHP 5.0.Xpdf and PDFBox are
also need to be installed in the server for parsing the text in the PDF.

As for the pdfmeat, since we still cannot implement the CLI
successfully, we would like to implement the project without it in
phasel. If the self-implemented result is not satisfied, the pdfmeat will

be introduced in phase2.

Client side

Since the Android platform is finally selected by the end of September,
the latest version of Android at that time was chosen. Our project will

be implemented in the Android 3.1 (the version which Samsung Galaxy
tab 10.1 implemented [14]).
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5. Detail Design

This chapter describes the design of the whole system in details. The shows all
tiny features we would like to implement. In this part, we would state clearly

whether the features will be implemented in phase 1 or 2 of the project.

5.1. Module 1 : Paper Management

This module performs four main functions.

5.1.1. File Exploring

The first major concern is on opening files.

Show list of paper (Phase 1)

The user interface is composed by two parts. The sliding door
on the left hand side is a file explorer. The list shows all the
papers available on the server. In the first phase we will show
the file name only. In the second phase we may consider to

show the paper with title or author.
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Additional feature (Phase 2)
On the first click the abstract of the paper will appear. The paper

will be shown on the second click.

Figure 5.1 Basic Ul design on the application
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Show paper (Phase 1)
On clicking the file listed on the explorer, the paper will be
shown on the right hand side. The PDF file should be allowed to

zoom in or zoom out. It allows the user to perform searching on
the content of the file. Directly going to a certain page is also

allowed.

Vision-based Pedestrian Detection: will Ants Help?

M Bertozzi, A Broggi, A Fasciol:, and P. Lombardi

Aoy Tht woek presents the visieo-bused sysiem Sor detecting
pefemrians @ reed enToament: mplemented o8 B¢ ARGO prototrpe -,
eicle developed by the Usmreraty of Parma. The ryvtemn i simed af fhe
Ixcalizadon of pedertitan: i variow powe, podiess ad clething, sod &
sed Jkemiled 2 mening people

Taitills. sttenOve vidon techaique: relving oo (be senrch far specific
charmterntics of pedetrinns sach o vwtcal immetry snd sUveg joes
wace of sdges, allem 1o bect mtwreitmg rrgoms Mok 13 cantain pede-
sm Thee sach candidste: arwan are valdated verifymg the sctuad procesce
of pedecirinms by mes of an Bape Setection teckaigue daed co e o
a0 of salseomon: azeat:

Kiywordsee pedesivinn deinline, machine vhioe, salooomse: gt

used for the vahdanon of the cam
oy revults of s skape

Figure 5.2 Ul design of showing a paper
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Sort of paper (Phase 2)
For locating the file accurately, there should be a number of

sorting methods provided. For example, it can be sorted by title,

authors or creating time.

Figure 5.3 Ul design of sorting papers
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Search for paper (Phase 2)

The searching function should also be available. This makes the
process of opening the correct paper run faster and more efficient.
The searching will echo the keywords in title, authors, key terms
and abstracts of the paper. When the list of searching is shown,
abstract will follow the title and authors to provide sufficient

information to users.

Figure 5.4 Ul design of searching papers
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5.1.2. Paper Parsing

Paper requires parsing and saving data in database.

Get information needed (Phase 1)

Based on the result of our studies, we need several fields of
paper: title, authors, abstract, keywords (if any) and references.
The title, authors name, abstract and key terms are all help to
identify every single paper. The title and author play important
roles in display the stream of papers while the abstract and
keywords help in searching efficiently. References are parsed

for achieving better referencing.

Check duplication (Phase 2)
During the parsing, we would like to compare the original file

name and title with the others in the database. If we found the
title is duplicated, we will further compare the authors and
abstract. If the file is truly duplicated, it will be abandoned.
However, we would try to see if the version is different or few
modifications are applied. In this case, we would like to store two

or more versions for reference.

Check the linkage (Phase 2)

When a file is being parsed, it should be compared with the

reference list of the other papers. If the references of other paper
refer to this paper, they should be recorded and shown to the

users.
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5.1.3. Referencing

Show the reference (Phase 1)
The indexes appear throughout the paper will be highlighted.
When one of the indexes is clicked, a box will be prompted and

show the piece of reference.

[1] Reference 1

Figure 5.5 Ul design of showing reference list
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When one of the button of reference is clicked, a box will be prompted

and show the piece of reference.

Vision-based Pedestrnan Detection: will Ants Help?
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[1] Reference 1

Author T. M. Chan
Yea 2011

Hong Kong

Venue

Figure 5.6 Ul design of showing referenist

Build linkage to other paper (Phase 2)

If linkage is found during parsing, the result would be recorded
in the database. One the linking reference is prompted out, a
hyperlink is built and the user can check what it refers to on

clicking.
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5.1.4. library renewal

Manage files manually (Phase 1)

A panel is designed for the administrator to perform the paper
management handily and efficiently. The panel allows the admin
to upload files, to control the parsing procedure manually and to
delete files. The panel helps the developer for further
enhancement by showing all fields and entries to ease viewing

the parsing performance.

Embed a browser (Phase 2)

A browser is suggested to be embedded within the application,
so as to make the further search more handily. When
downloading PDF is invoked during the searching in the browser,

the application can automatically chase the file downloaded.
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Figure 5.7 Ul design of showing web browser

Update automatically (Phase 2)

When application noticed there is PDF downloading relevant to
certain papers, it would first check if the PDF is a scholarly
paper. The paper will be grabbed to the server and under
ordinary parsing, and hence the paper library can be further

extended.
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