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INTRORUCTION

Information Technology is evolving fastly
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AIMS AND OBJECTIVES

Android application

Web Page Classification using Visual and Text
Features
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MOTIVATION

Viktor de Boer, Maarten van Someren, and Tiberiu
Lupascu. Classifying web pages with visual
features. In WEBIST (1), pages 245-252, 2010.

Goncalves and Videira. Automatic web page
classification using visual content. In International
Conference on Web Information Systems and
Technologies. WEBIST,2013.

Mark Hall, Eibe Frank, Geoffrey Holmes, Bernhard
Pfahringer, Peter Reutemann, and lan H.
Witten.The weka data mining software: an update.
SIGKDD Explor. Newsl., pages 10-18, 2009.



EXTRACTION OF VISUAL AND TEXT
FEATURES

CREATION OF A FEATURE VECTOR FOR
EACH WEB PAGE

CREATE A CLASSIFIER

CLASSIFY NEW WEB PAGES
USING THAT CLASSIFIER
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WEB PAGE CLASSIFICATION

Feature Extraction

Text Features | I
TF-IDF 0 4
BoW (Bag Of Words) s _ ;
Vector Space Model ' s 7

-



WEB PAGE CLASSIFICATION

TF-IDF

TF: It measures how frequently a term in a
document occurs

t NT, = Number of times a term called ¢ appears in a document

TF(t) = —

TI.'B T.D = Total number of terms in the document

IDF: It measure how important a term is

D TD = Total number of documents.

IDF(t) =1
(t) 0g

£ ND, = Number of documentswith the term t.



WEB PAGE CLASSIFICATION

BoW (Bag-Of-Words)
Based on TF-IDF values a
dictionary of words is built

VSM (Vector Space Model)

Algebraic model to represent
text as a vector of 160 attributes
It is built based on the absolute
frequency of a term in the BoW




WEB PAGE CLASSIFICATION

DOCUMENT 1 DOCUMENT TO
Wh EXTRACT THE
ere VECTOR FROM

glass Where

School
Suadenly university

The final vector would be:

Because glass

university [1,2,0,1,2]
university

Because

glass




WEB PAGE CLASSIFICATION

Feature Fusion

Fuse visual-feature-vector and text-feature-vector
Vectors of 320 attributes (VISUAL+TEXT)



WEB PAGE CLASSIF

Machine Learning

WEKA

Collection of
machine learning
algorithms for data
mining tasks

Free software

Advantages

Available in
platforms as
Android Studio

CAT

"6
Z

-

Weka GUI Chooser

Program Visualization Tools Help

'WEKA

The University
of Waikato

4

.

Waikato Environment for Knowledge Analysis
Version 3.6.8

(c) 1999 - 2012

The University of Waikato

Hamilton, New Zealand

Applications

Explorer

Experimenter

KnowledgeFlow

Simple CLI




WEB PAGE CLASSIF

CATION

WEKA

% 1. Title: Iris Plants Database
A

% 2. Sources:

yA (a) Creator: R.A. Fisher
Dataset yA (b) Donor: Michael Marshall (MARSHALL)PLUQio.arc.nasa.gov)
h (c) Date: July, 1988
1 yA
BaSIC Conce pt @RELATION iris

Im P lemented by QATTRIBUTE sepallength NUMERIC

QATTRIBUTE sepalwidth  NUMERIC

weka.core.lnstances CATRIBUIE petallength NUMERIC

QATTRIBUTE petalwidth  NUMERIC
AR FF flle @ATTRIBUTE class {Iris-setosa,Iris-versicolor,Iris-virginica}

@DATA

5.1,3.5,1.4,0.2,Iris-setosa
4.9,3.0,1.4,0.2,Iris-setosa
4.7,3.2,1.3,0.2,Iris-setosa
4.6,3.1,1.5,0.2,Iris-setosa
5.0,3.6,1.4,0.2,Iris-setosa
5.4,3.9,1.7,0.4,Iris-setosa



WEB PAGE CLASSIFICATION

WEKA

Classifiers
Derived from the class weka.classifiers.Classifier class

In this work:

J48 - It builds decision trees using the concept of Information
Entropy

NAIVE BAYES - Based on Bayes’ theorem

ADA BOOST - Adaptive Boosting, machine learning meta-algorithm



ANDROID

Mobile Operating System
Developed by Google
Based on the Linux Kernel

° Qe



ANDROID: OUR APP

Name: WebClass

Weight: 47.08MB

Functionality: Perform Web Page Classification
with three different classifiers using Text, Visual
or both features



ANDROID: OUR APP

WEKA library
OpenCV library to extract Visual features
Jsoup library to extract Text features

ersity

29 WEKA




ANDROID: OUR APP

% 1. Title: Iris Plants Database

WHEN VECTORS

% 2. Sources:

BU I LT h (a) Creator: R.A. Fisher
17 h (b) Donor: Michael Marshall (MARSHALL%PLU@io.arc.nasa.gov)
h (c) Date: July, 1988
h
Q@RELATION iris

AR FF f | |e -to QATTRIBUTE sepallength NUMERIC

QATTRIBUTE sepalwidth  NUMERIC
QATTRIBUTE petallength NUMERIC

C | aSS I fy QATTRIBUTE petalwidth  NUMERIC

QATTRIBUTE class {Iris-setosa,Iris-versicolor,Iris-virginica}

Another ARFF file  enara
will be obtained 4.3,3.7,1.2,0.3,7
with “?” labeled



ANDROID: OUR APP

WebClass

http//www. Iunrrroduce the webpage

CHOOSE THE CLASSIFIER WITH WHICH YOU
WANT TO CLASSIFY THE WEBPAGE:

J48

NAIVE BAYES

ADABOOST

WebClass

http://www. games.com

WHICH FEATURES DO YOU WANT TOUSE TO
PERFORM THE CLASSIFICATION?

TEXT FEATURES

VISUAL FEATURES

TEXT AND VISUAL FEATURES




ANDROID: OUR APP

TeXt Histogram Histogram

feat u reS EXTRACTING TEXT FEATURES EXTRACTING TEXT FEATURES

File with words extracted from the HTML
Html code is being extracted code has been done



ANDRQ

ID: OUR APP

Histogram

— GAmeS.Com  Category

— . —

Visual features

5UPOKU

RECENTLY PLAYED MY FAVORITES PLAY LATER

Wait a little bit

I

SUGGESTED

[



WebClass WebClass
http://www. nick.com http://www. nick.com
CHOOSE THE CLASSIFIER WITH WHICH YOU CHOOSE THE CLASSIFIER WITH WHICH YOU
WANT TO CLASSIFY THE WEBPAGE: WANT TO CLASSIFY THE WEBPAGE:
J48 J48
NAIVE BAYES NAIVE BAYES
ADABOOST ADABOOST

Building ARFF file Itis classified as kids



Flow chart of the app

BACK TO MAIN ACTIVITY WITH THE RESULT OF THE CLASSIFICATION
TEXT
TEXTFEATURES | oiriice
SCREEN
J4B CHOSEN 5> \
FTEXT & VISUAL
C>
CLASSIFERS | NAIVE BAVES CHOSEN 5 FEATURES SCREEN ISUAL FEATURES
SCREENSHOT, VISUAL
= ADAOOSTCHOSEN IC> el FEATURES SCREEN
TEXT & VISUAL
FEATURES | )
& | <
BACK TO MAIN ACTIVITY WITH THE RESULT OF THE CLASSIFICATION



RESULTS

Binary Classification: Adults & Kids
Adults: News, banks, universities...
Kids: cartoon, TV series...

CD C P S ———

NATIONAL MEN’S i .l'
3 Yoy
&qpstone
HEALTH WEEK : Ki ; ) Tl
\ ZK <.com charactersj makestuff/ contests] explore} ‘gamesj (quizzes)
hat's New )
-

X @ AR @

DRAWING FOLD IT CRAFTS PROJECTS

FEATURED PROJECT:

5‘»"’5@? "“‘i: s

capstone capstone



RESULT

TRAIN AND TEST PHASE

TRAIN PHASE
382 web pages (193 Adults, 189 Kids)

TEST PHASE
36 web pages (18 Adults, 18 Kids)



RESULTS

Acurracy(%)
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RESULTS

» J48
+66.67%

+ 88.89%

VISUAL AND TEXT ADULTS KIDS
. 88.89% FEATURES

VISUAL FEATURES ADULTS KIDS

ADULTS 14 4
KIDS 8 10

TEXT FEATURES ADULTS KIDS

ADULTS 17 1
KIDS 3 15

ADULTS 17 1
KIDS 3 15



RESULTS

» NAIVE BAYES

4 61 110/ ADULTS 17 1
o (0]
KIDS 13 5
TEXT FEATURES ADULTS KIDS
ADULTS 14 4
0]
+ 80.56% (DS 5 s
VISUAL AND TEXT ADULTS KIDS
18889% |l
ADULTS 17 1

KIDS 3 15



RESULTS

» ADABOOST

VISUAL FEATURES ADULTS KIDS
ADULTS 16 2

+11.18%
KIDS 6 12
TEXT FEATURES ADULTS KIDS

+91.67%
ADULTS 17 1
KIDS 2 16
VISUAL AND TEXT ADULTS KIDS

+94.44% FEATURES

ADULTS 18 o)
KIDS 2 16



RESULTS

Kids web page classified
as Adults

\
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Classroom

GRADE LE\

Game Classroom is the next generation of homework help!

We scoured the web for the b
trustwerthy educational gam
single goal of providing students, pa
and teachers with the best interactive

and most
with the
nts

homewerk help the web has to offer!

& Created by professional educators
& Atotal of 200 years of teaching experience
 Created 1o match state education standards

Game Classroom is here to help!

MATH GAMES - LEARN WHILE YOU
PLAY FUN GAMES!

Featured Math Game
Fishy Fractions | 5th grade hath

.

PLAY GAME

LANGUAGE ARTS GAMES -
PRACTICE SKILLS WITH
EDUCATIONAL GAMES

Featured Language Arts Game
Customize Cartoons | 3rd grade Language Arts
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RESULTS

BEST RESULT

ADABOOST CLASSIFIER:
ACCURACY OF 94.44% WHEN USING BOTH FEATURES



RESULTS: APP PERFORMANCE

WEB PAGE www.nick.com www.games.com WWW.SU.Se

CLASSIFICATION
WITH TEXT 25sec 26sec 26sec
FEATURES

CLASSIFICATION
WITH VISUAL 46sec 105sec 159sec
FEATURES

CLASSIFICATION
WITH TEXT AND 61s 117sec 181sec
VISUAL FEATURES

WEB PAGE www.nick.com www.games.com WWW.Su.se

WORDS

EXTRACTED 430 421 188

FROM THE HTML
CODE

WEIGHT OF THE 1.61KB 91.5KB 375KB
SCREENSHOT



http://www.nick.com/
http://www.games.com/
http://www.su.se/
http://www.nick.com/
http://www.games.com/
http://www.su.se/

VISUAL FEATURES FROM WEB PAGES IMPROVE THE
CLASSIFICATION AND THEY SHOULD NOT BE IGNORED

CLASSIFICATION OF ADULTS WEB PAGES SEEMS TO
BE EASIER TO PERFORM THAN KIDS

ONLY THE WEIGHT OF THE SCREENSHOT MATTERS
FOR THE TIME OF EXECUTION OF THE APP



FUTURE IMPROVEMENTS

Enhance the app execution time by solving the
problem of the weight of the screenshots

Add binary and multi-label classification to the
app
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