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ABSTRACT

Thisreport is adetailed summary of the first semester in Computer Science Master’s
Writing Project. This report contains research on wireless programming, extracting
information from PDF files, and extracting text from image files. In mobile devices,
standard PDF readers such as Adobe Reader for Mobile Devices enable one to view PDF
files provided they contain mainly text and at most small images. However, if we have a
PDF file whose contents contain larger images, equations and scanned text in alarge
image, etc. then these readers just display the whole image. This can be especially bad if
the image is larger than the screen size itself as one hasto scroll both vertically and
horizontally to try to understand the document. In this project, we will develop areader
which solves the problem of displaying scanned text in large images and which solves the

problem of displaying equations.
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| ntr oduction

In the first semester of thiswriting project, we researched, read about and implemented in
three deliverables. Thefirst deliverable involved having asimple “Hello World”

program for mobile devices. The second deliverable was a Java program extracting text
from PDF file and converts each word to a JPEG image file. Thethird deliverable wasto
extract images from PDF file and save them as various image file types. In addition, we
researched and |learned to extract words in JPEG image files and save them as separate

image files.

We will put these deliverables together in the next semester to develop a PDF reader
which will detect words and equations in large images using the surrounding white space.
The program will save these words as smaller images which can then be flowed to the
small screen of mobile devices. Our system will be robust, asit only needs to detect white
space rather than do fancier techniques like optical character recognition, which might be

hard in the case of math equations, handwriting, or nonstandard scripts.

In the following of this report, we will describe the main goals and the implementations
of our three deliverables. Thefirst deliverable was the first step to setup our Java
development environment and deploys a program onto mobile devices. The second
deliverable was to get to know the PDF file structure and specification. The third
deliverable was another program to know more about the PDF file structure and also the

processing of different image typesin Java.



Deliverable 1;

Warming up with aJ2ME “Hello World” program

Goals

The first step to start a project isto setup the devel opment environment; and then testing
it withasimple “Hello World" demo program. This deliverable was to produce asimple
J2ME demo program to run in mobile device. For this deliverable, we had to read and
learn about Sun Microsystems's 2ME technology. We learned to deploy the program

onto amobile device viaonline server.

| mplementation and results

During this development, we had to setup Java JDK 1.5.0, 22ME and Wireless Toolkit
2.5 environment. J2ME is basically aslimmed down version of J2SE. However, 2ME
devices require special interface and event handling code and such applications are

limited with Ul.



The program will start with a TextField asking user to enter his’her name.

Your Name:
Lﬂng‘

Hello Long. Mice to meet youl




We created HelloWorld.jar, Manifest. mf and Helloworld.jad to deploy the program onto
mobile devices viainternet. Thiswas not too hard to create those files; however, we had
to modify the mine in our online server to handle the files. When a browser on mobile
device accesses the jad file, it will prompt user to install the program on his/her mobile

device.

Deliverable 2;

Extracting text in PDF and save them as JPEG images

Goals

After successfully creating a devel oping environment, we now stepped up to the next
level that was getting to know the PDF file structure and learning one Javalibrary for
PDF - iText - to process PDF files. The goal of this deliverable was to produce a
program that extracted text from PDF file and saved them as JPEG imagefiles. To be
able to do this program, we read the “ PDF Reference — fifth edition” to understand the
PDF file structure and its elements. Then, to implement thisdeliverable in Java
language, we relied on a Java Library for PDF that was iText library. The book “iText in

Action” was avery good reference to learn about i Text Javalibrary.

| mplementation and results

At first, we downloaded and added i Text library jar file to our program.



This program will read a PDF file that is specified by the user. Then it gets al the
reference numbers of pagesin the PDF. For each page, it gets the content stream object
and extracts string text from the content stream. Then, all the strings will be split into
words. For each word, before we save it as a JPEG image, we get its entire boundaries
using TextLayout. The program then sets color background of the image, color of the
word, font and size of the word. At last, we can save each word as JPEG image file using

Java's Imagel O class.

These are sampl e outputs of the program:

A FOF Frogram
Pic. 1 Pic. 2 Pic. 3
Deliverable 3:

Extracting imagesin PDF and save them as variousimage types

Goals

After successfully extracting text from PDF files, we now came closer to an important
part of the whole project. We were able to extract images from PDF files. The goal of
this deliverable was to produce a program that extracted images in a PDF file and saved
them as JPEG, TIFF, PNG or GIF files. To implement this deliverable in Java language,
we chose JPedal as Javalibrary to extract images, Sun’s JAI to encode TIFF format and

Shetline’ s GI FOutputStream to encode GIF format.



| mplementation and results

At first, we downloaded and added the JPedal-library jar file to the program. Also we

imported the TIFFEncodeParam class and GIFOutputStream class.

The program asks the user to input a PDF file and select the image file format that the
user want al the imagesto be saved as. In this program, user can save al the images as
TIFFs, JPEGs, PNGs or GIFs. The program then read the PDF file and decodesit. For
each page of the PDF file, it extracts all draw imagesin the page. And then for each
image it extracted, it puts in Bufferedimage object. The Bufferlmage object is saved asa

new image file format which was specified by the user.

For TIFF image format, the TIFFEncodeParam class helps us to setup properties of the
TIFF file such as compression; and then create the TIFF file with the Buffteredlmage
object. For GIF image format, the GIFOutputStream class saves the Bufferedimage
object as a GIF file with 256 Colorsthat is specified in the program. For PNG and JPEG
image formats, the Imagel O class of Java can write the Bufferedlmage object as PNG or

JPEG image easily.

The following are sample outputs of the program:

Pic. 4



Unedited
Draft

(reating and
Manipulating PDf

Bruno Lowagie

f.' MANNING

(01)28880123456788

Pic.5

All the goalsin this deliverable were achieved. It was a good experience of processing
images in PDF file and various image types. Although we want to support more image

type formats such as EPS, finding free Java library for it was difficult.
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Conclusion

At the end of this semester we built the foundation of our project. We had done and
successfully deployed a program to run on our mobile devices. We learned to know the
PDF file structure and its elements. Moreover, we could manipulate PDF files with all
necessary features that we are going to implement in the next semester such as extracting
text and images. Moreover, we have researched and implemented part of the most import
part of our project which is extracting word from an image file using the surrounding

white space.

In the next semester, we will improve the method to extract words and equations from an
imagefile. At last, wewill put together al that we have in the first semester and the
second semester into two programs that can extract textsin big image in PDF and render
all of them to fit the small screen of mobile devices. Thefirst program is called the
PDF_Mobile Helper and the second program is called The PDF_Mobile Viewer. The
PDF_Mobile Helper takesin a PDF file, extracts all images in the PDF file and then
extracts al textsin the images. Finally it generates afile that will be displayed nicely on
mobile devices by the PDF_Mobile Viewer. Moreover, The PDF_Mobile Viewer runs
on mobile device to read the file that was generated by The PDF_Mobile Helper and
arranges the text to fit the mobile-device' s screen. Finally, we will prepare the fina

report to defense our project.
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