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ABSTRACT

The main focus of this paper is developing a video browser in 2 basis concept of User
Interface Software Technology (UIST). The study presents a framework for designing
video content browser in a keyframe-based that is used such as in digital video libraries
or streaming media application. It includes the process of designing and developing the
video browser for an enhancement of the existing video browsers such as Fischlar
System, Open Video Project, Google Video, Informedia System, and YouTube to
provide an easy to use system of video browsing, The comparative findings of existing
systern technologies will be able to investigate and identify the effects of providing
context and interactivity that are superior and support the video browser system. Also
included is the identification of problems in video browsing from the user’s

perspectives.
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CHAPTER1
INTRODUCTION

1 BACKGROUND OF STUDY

The main concept of the study is a user-centered open source video browser. The
study is to investigate the effects of providing the context (i.e. the use of video
information) and interactivity (i.e. user interface of video browser) which are
superior for both performance and user _perceptioni It is a representation of video
browser on video segmentation that is dividing the video stream into a set of
meaningful segments or shots. The video data is displayed into keyframes to allow
the user to browse their desired video content. Most of the background study is

based on the research done by Hyowon Lee and Alan F. Smeaion [3].

Besides, the study will compare or review the existing video browsers in terms of
weaknesses and strength including its context and interactivity based on users’
perspectives to obtain new interface ideas in a more systematic way. The
comparative of existing systems include Fischlar System, Open Video Project,
Google Video, Informedia System, and YouTube. Obtaining usage information from
these systems allow developing some of the desirable features in future interfaces to

digital video libraries.



1.1 Problem Statéement

The users may retrieve video information from any video storage without having
any knowledge of how and where all the data objects can be found. The issue is
where the users should know the allocation of the video in the storage area which
definitely difficult to achieve the result because of a lot of arguments involved such

as security issue and database performance issue.

Besides, the accuracy video confent retrieval based on the user’s query preferences
also being put into consideration since the browsing is aiterm used to describe many
types of user’s behavior. For exampic, the user searches the video collection through
video browser by beginning to enter a set of search terms or by selecting a portion of
the collection to browse. Then, the system will respond and display a list of videos
corresponding to the user’s query or selection. At this point, the user must browse
through the list to select their desired video that they would like to view or
download.

Based on the research, there are three (3) common questions that came out from the
users which should be analyzed prior to developing the video browser. These
common problems should not be neglected in order to assure a user-friendly user

interface and reliability of the system. All three problems are stated as follows:
1.1.1 How do users know what is there?

Users need to gain familiarity with browsing the video information throughout the
entire video database. In other words, the users need “recognition” instead of
“recall” for the video content which concerns the query tools inside the user
interface and efficiency of Video Database Management System (VDBMS), But, it
is not easy for the users to learn in browsing the video content at video browser by
viewing one shot at a time. Conversational method can be used as an alternative of
browsing whereby the method is similar to the librarian who can show the user the

content through a collection of stories.



1.1.2 How users find anything there?

The issue in this problem is related to the neglecting user’s familiarity of the video
‘browser interface design. In other words, the video browser should not have to be
complex and put many widgets or multimedia elements. The purpose is to avoid
user’s difficulties and confusion when accessing the browser, thus provide the user

with easy to use of the system.
1.1.3 How can users find what they want?

As video is a complex data object, finding the appropriate shot or keyframe might

have many combinations of interaction modes.
1.2 Objectives and Scope of Study
1.2.1 Objectives

*  Understand the concept of video browser.

= Identify the problems related to the video browsing application.
» Understand video indexing.

» Analyze and identify different types of video content browsing.

* Compare existing browser interfaces for video browser improvement.
1.2.2 Scepe of the Study

The scope of study encompasses the basis concept of user-centered open source
video browser. The study presents a framework for designing video content browser
that is based on keyframes basis that is used in digital video libraries or streaming
media application. Besides, it includes the process of designing and developing the
video browser for enhancement of the existing video browsers to provide an easy to
use of system. The enhancement will refer to the comparative findings from the
existing video browsers: Fischlar System, Open Video Project, Google Video,
Informedia System, and YouTube. The findings will be able to investigate and



identify the effects of providing context and interactivity that are superior and

support video browser system.

Furthermore, the scope of study involves identification of the problems related to the
video browser applications such as digital video library and streaming media
application. The identified problems are referred fo users’ perspectives because they

are the end-users who will use the system.



CHAPTER 2
LITERATURE REVIEW and/or THEORY

2 THE CONCEPT OF VIDEO BROWSING

According to M. Wildemuth, Russell, Ward, Marchionini, and Sanghee Oh (2006),
browsing is a term that is used to describe many types of behavior. The scope
encompasses an entire information-seeking episode which can be defined as
behavior that occurs as a person is scanning the list of results retrieved from an

information system. This type of browsing is often referred to as scanning [5].

Generally speaking, browsing is the traditional method of finding an image in a
collection when the images have been manually sorted or categorized. However, it
has been shown that browsing is an effective method even when the browsing
structure has been automatically generated {1].

Therefore, video browser is developed that will apply with the concepts stated
earlier and methodologies that already gathered from the research done. The system
is more focusing on the user interface of video representation that allows the user to

browse video content via sets of keyframes extracted by the system [3].

Video browser is one of the broad areas of digital video which is designed for video
content browsers based on browsing keyframes. The consideration involves human
computer interaction (HCI) and video browsing usability plus with its system

environment.

There are three characteristics identified by Newman [4] in order to implement the
system which listed as in the next page:



i) The object itself - video as composite sequence which comprises of video, audio
and text, thus with scenes and frames,

il) The characteristics of the object ~ include recording format, video duration,
frames size and rate, and compression techniques.

iii) The attributes that describe the video and its relationship with other database

objects — such as title, director, date of production, and production studio.
2.1 Video Browsing Techniques

Video browser is a user-interface interactively between users and the browser itself.
Video browser allows the users to browse, retrieve, upload, and search the video
files based on the user’s ;Sreferences and view segments. Basically, there are
different techniques on video browsing identified by A. Rowe, S. Boreczky, and A.
Eads (1994) [2}:

a) Bibliographic data
e Information about the video such as title, abstract, subject, and genre.
» Individuals involved in the video such as producer, director, and cast.
s It is a traditional method where the video data will be stored with many
keywords that describe about the video content itself.

b) Structural data
e A scene that is composed of a sequence of shots and a segment is

composed of a sequence of scenes.

¢) Content data
o Users want to retrieve videos based on their content.
¢ Keyframes will represent the content of the video.
e Represent key images in a video in a set of keyframes.
¢ Many researches are stiil figuring out on how to implement the content-
based video refrieval as a whole in different areas of technology

advancement,



From the findings (Hyowon Lee and F. Smeaton), most systems use a textual
querying' interface and only few systems use the visual query interface whereby this

area should be more focused for future development on browsing the video contents

[3].
2.2 Playback System on Video Browser

Besides, most systems use keyframe-based that represents each frame of video
images viewed as thumbnails or filmstrips and the most important interface feature
in video browsing applications is playback. The making of video browser more
closely related to the video player in terms of user interaction as a whole where
browsing and playback should not really be separated. The playback is a video
player such as Windows Media Player and RealPlayer. Playback should be
understood as one part of browsing {3].

2.3 Mpultimedia Database System

Rest assured that video is one part of media objects or presentable data in the
multimedia system and identify the architecture of multimedia database system (see
Figure 2.1). Initially, multimedia database systems contain the graphical images,
video clips and sound files. These objects will hold infinite quantities of multimedia
data that can be used to support applications such as movies on demand,
architectural design, educational systems, and video on demand (VOD) systems.

Figure 2.1 shown in the previous page is the basic architecture of multimedia
database systems whereby video is located inside the video database management
system (VDBMS). This is where the video files are stored and retrieved when users
query for video browsing based on the textual-based, structural-based or content-
based. Each layer of multimedia database systems is described as below:

i)  First layer of the architecture is Database Management Layer whereby
there are four different of databases which are text DBMS, image DBMS,
audio DBMS, and video DBMS that are functioning to each form of
media. Each media has its own database storage.



ii) Second layer shows Multimedia Object Management and Query
Processing Luyer where the integration of media will contribute to
multimedia documents. This layer will operate on integrating various
dimensions of multiple media objects such as space, time, and semantics.

iify The final or third layer is Inferactive Layer or presentation layer that
presents user interfaces for the system to display or play video and audio

whenever users make a media request.

Interactive Layer
Multimedia Database Maultimedia Query
Access Interface Interface

______________________________________________________________________

Text limage Audio Video
DBMS DBMS DBMS DBMS

N S
Records Images
Text

Database Moanagement Layer

Figure 2.1: Multimedia Database Systems

2.4 Keyframe-Based Video Browsing

This section is very important because keyframe-based will be applied in video
browser design framework. Initially, video content is abstracted to identify and
extract a set of still images or keyframes from the video. Figure shown in the next
page is the different levels of abstraction for video indexing (see Figure 2.2) [3].

At the lowest level, the video comprises a series of frames whereby each frame is an
image that might display as a thumbnail image or filmstrips. Frames are grouped
into shots that contain a continuous uninterrupted sequence of frames from the video



contents or recorded by the camera. Sequences of shots are combined to form a

scene.

Video

Scenes

Shots

Frames

[

Figure 2.2: Video Abstraction Levels

In addition, each scene has the boundaries defined as the start and end of a shot
which usuaily determine from the variations in the color distribution of the frames,
editing effect that change the shot such as fade, wipe, and hard cut, and also based
on the appearance and disappearance of an object. There are several factors that
need to be considered in determining the boundaries between scenes which are:

iy  The color content of successive frames is likely similar when the frames
form part of the same scene. Shots from the same scene are likely to share
2 common background and be shot with the same lighting conditions such
as day and night scenes, outdoor and indoor scenes.

i) A dialogue between two actors will form part of the same scene even the
color content of the frames is different. For example, two actors involved
in a telephone conversation.

iii) The audio content usvally change significantly when a change of the scene
rather than during a scene. For example, during a conversation of two
actors, the dialogue is not usvally synchronized exactly with the switching

camera focus between two actors.



Frames that can represent video well are referred to as keyframes, and can be used to
turn the temporal content (time duration) into static images that can be glanced. The
effectiveness and usefulness of browsing such keyframes are ¢vident in many
places. For example, a movie poster that shows some snapshots of action scenes, a
video or DVD tape cover showing interesting images from the video and Web-based

video streaming which shows attractive still images taken from the movie.

Keyframe-based browsing is similar to the standard feature of "thumbnail browsing”
in image retrieval interfaces, which show a number of small images before showing
a larger single image if a user requests it. Indeed, it is difficult to find any image
retrieval system that does not provide a thumbnail browsing interface. From the
research done, it is important to have thumbnail or keyframe browsing feature in the
video browser to allow the user to browse quickly through a large number of videos
efficiently. The efficiency of displaying keyframes from video is similar to the
efficiency in image browsing interfaces, but there is one crucial difference which
keyframes are more than a set of pictures because there is a clear idea of time
progression among the keyframe images. This is illustrated in Figure 2.3.

Time: omin 0 sec 30 min 0 sec

8 video
i Drogranine

Selected
keyframes

i 12 min 40 sec

5 mirl.rtesé #min
into video; 28 sgc

* v ¥
= | |
browsing 78emi

2 min
mterface .. e

18min ¥, ::,r.‘.....---'

RRCE

23 pvin 13 sec

Figure 2.3: Keyframes selected from video to be displayed on a browsing interface.
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Keyframe-based browsing can be categorized in different ways that are listed below:

= Storyboard: showing a set of miniaturized keyframes spatially on the screen

in chronological order, allowing quick browsing. This is also termed as
"keyframe lists" or "filmstrips".

Slide show: flipping a set of keyframes one by one on the screen.
Hierarchically arranged browser: showing different levels of detail
hierarchically, the user browsing keyframes in a drill-down manner, which is
especially suitable when the content itseif is a structured video such as news

Of magazine programmes.

As an idea to identify and understand different user’s information-seeking behavior,

different systems of video browsing support different interface features to cater

different users, tasks, and domains. Inside the Fischlar Digital Video Library
frameworks (see Appendix 2-1 and Appendix 2-2), the researchers have divided the

interface into several elements supporting different user actions. All the interface

elements identified are listed as follows [3]:

0

Interfaces for browsing and selecting video programs

In the Fischlar system, its main interface organizes video items in
different folders for easily sorted, filtered and browsed. The searching
through a digital video library is often done in queries on some form of

metadata from the video such as title, date, or description.
Interfaces for querying video content

User specifies a query in terms of actual video content attributes. There
are two methods which are manually pre-indexed and automatically
indexed video collections. For manually indexed, user can select different
content attributes such as person, events and locations selectable from a
list. However, for automatically indexed, user can query either by
drawing objects with cettain shapes and colors on a canvas by specitying

motion or selecting example video clips from the screen. Specifying

11
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motion in a query is useful when user is looking for a video clip where
something is moving from one spatial location to another. For this
project, we will focus on manually indexed on the video data during user

searching.

Interfaces for browsing video content

The search results of video content are displayed on the keyframe-based
video browsing. The keyframes will represent the countent of the
video. Video content is abstracted to identify and extract a set of still
images or keyframes from the video which is done automatically.
Initially, video is composed of a sequence of still images, or frames that
are continuously changing at a speed of 25 frames per second [3]. In
other words, the video data will be displayed frame-by-frame to allow the
user for browsing the content of video data. This kind of video retrieval
interfaces is similar to Fast Forward/Rewind on a home VCR machine or

some selective keyframe browsing on a digital video library.

Interfaces for watching video content

Even though watching or video playback may or may not be the final
goal of a user’s video searching task, however, playback is often the last
stage of the user’s interaction with the video library, for instance, and
interfaces support are very common in the form of video player software
such as RealPlayer, Windows Media Player, and Apple Quicktime
Player. These players basically have the same playback interface with
buttons for play/pause/stop/rewind, volume control, and a timeline bar

which indicates current point of playback for overall video clip.

12



CHAPTER3
METHODOLOGY or PROJECT WORK

3 PROJECT DEVELOPMENT

The idea of the project is to develop an open source video browser to serve an even
broader audience or users (see Appendix 3-2 to Appendix 3-11). So, the video
browser is developed by using open source software which is PHP. The
development of this project is based on System Development Life Cycle which is
described as follows:

1. Planning — Do a research about an open source video browser and its main
elements which emphasizes the user interface and its output to the users. This
stage is already done on Final Year Project Part A.

2. Analyzing — Identify the system requirement based on the research done
which prioritizes user’s perspectives.

3. Designing - Create user interface for the video browser.

4. Implementing — Put on production that allows the end users to use the video
browser after passing the testing stage. |

The idea of designing the interfaces for video browser will include an interface to
upload, display the searching results, and play the video clip based on user’s
preferences, Three (3) functions specified are very crucial to be implemented so that

the objectives and scope of study can be achieved.

13



3.1 Setting the Configuration Files for PHP

Figure 3.1(a) and Figure 3.1(b) shown below are the guidelines to set up the php.ini
in the configuration files. These guidelines are very crucial to be implemented in

order to allow the video to be uploaded and stored into the file server.

FTIIAINIRIIIET LIS
i Regource Limits ;

AR R R RN S RN

max_execution_time = 30 ~ ; Maximum execution time of each script, in seconds

max_input_time = 60 ; Maximum amount of time each script may spend parsing request data
memory_Timit = 84 ; Maximum amount of memory a script may consume (BME)
JFite Oploads’;

223 ITREIIPFIIETIADS

; whether to allow HTTP file uploads.
%i'le_.u;ﬂoads = 0n

: Tempp;«.ar)&r)d‘i rectory for HTTP uploaded files (will use system default if not
; specified).
supload_tmp dir =

; Maximum allowed size Tor uploaded files.
upload max_filesize = 2M

Figure 3.1 (a): Before — System Default php.ini

..................

AR R R AR RN NS

H
Resource Limits ;
s

max_executign_time = 30 i Maximum execution time of each scripr, in seconds
max_ dnput_time = 60 3 Maximum amount of time each script may spend parsing reguest data
memory_Timit = 20M 3 Maximum amount of memory a sceript may consume (8MB)

post_max_siza = 1004

;H:ﬁnn%”.n;

File Uploads ;

sayanuan Awrersn [
IR R R EEREREEEERE )

y whether to allow HYTP file uploads.
%1'[e_up'!uads_ =on - ‘

; T.empg;ilry)diractury For HTTP uploaded £47es (will use system default +F not
: specifiad). :
up'l gad..tmp__d"nr = "C1/wamp/wew/videobrowser fupload/”

; Maximum allowed sfize for uploaded files.
uplgad max_filesize = 1Q0M

Figure 3.1 (b): After — Setting up the php.ini to allow the video to be uploaded.
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3.2 Database Design

This project involves the development of video database by using software called
EMS MySQL Manager Lite which will be linked to PHP MySQL (see Figure 3.2).
All the video information is stored into database and will be retrieved through the
video browser. All the video data is stored into database called as PHP MySQL.
There are four attributes on Video table created which are video id, name, title,
description, category, file, size, video type, and temporary file. The SQL command
to create the video table is shown below:

CREATE TABLE “video™ (
‘videoid® int (11} NOT NULL auto_increment,
*videoname® warchar{100) NOT NULL default 'Y,
‘videotitle® wvarchar (100} NOT NULL default '°,
“videodesc™ varchar (255) default NULL,
“videocat® warchar(25) NOT NULL default *°',
“videofiles® wvarchar{255) NOT NULL default '',
“videosize® int (11} NOT NULL default '0°',
“videotype® wvarchar(25) NOT NULL default '',
‘videotmp® varchar{255) NOT WULL default '',
PRIMARY KEY ( videoid’)

) TYPE=MyISAM

Figure 3.2: Attributes that will describe the video to be stored into database

15



Each attribute is described as follows:

* videoid: Video ID as a primary key which will generate in increment
automaticaily when a new data is inseried.

* videoname: Indicates the name of the author or artist, for example Dewa.

* videotitle: Title of the video which is related to the video name
(videoname) such as Sedang Ingin Bercinta.

» videodesc: Describe in details about the video related to the video name
(videcname) and video title (videotitle) will be stored or uploaded inio
database.

* videocat: To categorize the video information into specific category such as
Entertainment and Music for easier used in searching process.

" videofiles: Upload or store the video files in various types of video format
such as .wmv, .mpeg or .mpg. The datatype for this video is BLOB (Binary
Large Object) (Figure 3.2) that specifically for large size of video whereby
the video itself will go into a temporary location on the Web server or -
localhost (see Figure 3.3(a) and Figure 3.3(b)).

*  videosize: Show the size of the video in bytes when the video is uploaded.
The system will allow the user to upload the video less than 104857600
bytes.

" yideotype: Indicates the Multipurpose Internet Mail Extensions (MIME)
type for the uploaded video file which is video/x-ms-wmv and video/mpeg.

¥  videotmp: Name of the video file as stored in the temporary directory on the
Web server

16
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Figure 3.3 (b): All the uploaded video files are stored inside the upload folder.

In addition, the video format for this video browser is standardized with the use of
video/x-mg~wnv (.wmv format) and video/mpeg (impg and .mpeg formats) in
order to ensure the consistency and integrity of accessing the video on the web and
video database. If we do not standardize the video format especially in the video
streaming technology, the database will become slower than expected and affect the

accessibility of the videos on the web.
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3.3 Interface Design

User interface shown in the next page (Figure 3.4 and Figure 3.5) is a page for
uploading and viewing the video respectively. The video browser is developed by
using Macromedia Dreamweaver MX 2004 and SWiSHmax for flash interactive
design. Besides, this development includes all main elements that are crucial in the
video browser which are listed as follows:

i) Interfaces for browsing and selecting video programs

ii) Interfaces for querying video content

fiiy  Interfaces for browsing video content

iv)  Interfaces for watching video content

3.3.1 Uploading Video Files Page
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Figure 3.4: Interface to upload the video into the database.

This is an application that enables users to upload files (see Appendix 3-3). It is
important to know how PHP handles uploaded files prior to understand how the
upload works. In this page have a form like the following:
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In the <form> tag must set the atiribute enctype="multipart/form-data"
to let the server know that a file is coming along with the regular form
information. The full coding using <form> tag is as follows:

<form action="formuplcad.php" method="post"

enctype="multipart/form~data" name="formi">
Sets the maximum size file in the form field that can be uploaded. This is a
hidden field and is shown here as:
<input type="hidden" name="MAX FILE SIZE"
value="2000000000000000000">
The name of this form field must be Max FriE srzE. The value is the

maximum size (stated in bytes) of files that aliow people to upload.

Need an input of type file as shown below:
<input name="userfile" type="file" id="userfile">
Can choose any name for the file and will be used to access the file from the

receiving PHP script.

When a file is specified and this form is submitted, PHP automatically creates a few

variables. They are stated as follows:

»

$ FILES[‘userfile’][‘tmp name’} — The name of the file as stored in the
temporary directory on the Web server.

$ FILES[‘userfile’][‘name’] ~ The name of the file as it was on the
user’s machine.

$ FILES[‘userfile’][‘size’] — The size of the file in by’ses.

$ FILES[‘userfile’}[‘type’] - The Muitipurpose Internet Mail
Extensions (MIME) type of the file (see Appendix 3-1), for example

video/mpeg Or video/quicktine.

The video is stored in the temporary directory specified in the php.ini file. If no

temporary directoty is specified in php.ini, the operating system’s default temporary

directory is used.
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When allowing file uploads to users, this open up to the denial-of-service (DoS)
attacks. Someone could send many multi-megabyte files to the system
simultaneously if not careful, which could bring the machine to a crashing halt.
There are two things can overcome this problem which stated as in the next page:

1. As stated above, put a hidden form field before <input name="userfile">.

The hidden form should look as shown below:
<input type="hidden" name="MAX FILE SIZE" value="104857600">

This is reasonable first step and can help in stopping someone who didn’t
know we have set a size limit. However, this measure will not stop anyone
with stronger malicious intent. A person can look into the source cede of the
page and make the needed changes.

2. Another security measuwre is altering the php.ini file inside the
configuration files. It contains the upload max_filesize item that can be
set to a number that is reasonable. By default, php.ini will allow 2MB
uploads. By making the change in the php.ini file will prevent the attacker

from altering it.
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3.3.2 Interface of playing the video
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Figure 3.5: Interface to display and play the video clip based on user’s preferences.

Figure 3.5 at the above shows the playback feature in the video browser. The player
used is Windows Media Player, This interface will allow the user to watch video
based on their selected video clip. It is the same like video streaming technology.
Besides, the playback will display video information such as video name
(author/astist), title, description, category or genre, and the path name of video file.
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3.3.3 Imterface of searching the video
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Figure 3.6: Interface to search video based on the keyword entered by the user.

When the user enter a keyword for example “Dewa” in the text field and press the
Search button, then the system will search the video based on video name or title.
The system will retrieve the video information at searchresult.php page and play the

video.

Please refer to Appendix 3-8 and Appendix 3-9.
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CHAPTER4
RESULTS and DISCUSSIONS

4 DISCUSSIONS and RESULTS
4.1 Solutions to the Problem Statements
4.1.1 How do users know what is there?
This can be done by classifying or categorizing the video data into specific category
or genre such as Comedy and Music. By categorizing the video data, the user will be

able to search based on user’s preferences. Figure 4.1 and Figure 4.2 below, are an

example of categorization that should be provided on the video browser application:

: Acridents Bnimals Animation
1 sy totak5M VAR 1%

| total: 1428 C A el 1397

Celebrities . Drama and Dance
L okl 013 LBy toial 1049

Félﬁuuﬁ w.eh -Hi;jeus
_ tokdl 479

Home Iriprovement .

' |——m—“ .totaii_SB: :
1’ ’

B W :
b b _

Figure 4.1: An example of video classification from Grouper.com.
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Figure 4.2: Enables the user to chdose the Category (i.e. Radiobutton - Music or
Comedy) that corresponds to their uploaded video.

4.1.2 How users find anything there?

Based on the findings, the author has suggested that the video content should be
displayed in keyframe basis with the use of video description effectively. The
keyframe-based video browsing is applying video image content (in jpeg or .gif
formats) on the browser which aliows the user to visnalize and find what they want.
With the use of video description that will describe the video, the user will be able to
interactively browse the whole content of a video clip very quickly and efficiently.

Thus, ensures the efficiency of video context and interactivity in the video browser.

Other method is querying in textual-based whereby each video contains many
keywords that describe the video content itself. For example, with the use of search
tools that will guide the user to query based on user’s preferences. It is a

conventional method that effective in retrieving the desired video content.
Storing the video records (footage) that combine with some level of classification

can help the video database to find appropriate material. Query tool is used which

will refer to scene, shot, and video time code. In this system, footage can be tagged
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with complex annotations and key frames that will facilitate indirectly and directly

browsing by topic and visual frame.
4.1.3 How can users find what they want?

When user has seen and knows something exists, user can identify it from a log of
storyboards where they can ask for it by shot or by frame number. Reassured that
this problem is difficult to handle and find its solution because the video searching
process might not satisfy what the user want. This is due to very large database and
depends on the speed of network.

4.2 Results

The author has done an analysis towards comparing some existing video browsers in
different aspects. Table 4.1 shown in the next page indicates the differentiation of
some existing video browsers from the aspects of:

» Playback system — allowing the user to play the selected video clip on video
player.

» Keyframe-Based — displaying the video contents in a keyframe basis or
frame-by-frame.

»  Keyframe type — include storyboard, slide show, or hierarchically display.

*  Query tool - provide search tool to the user for searching video process.

=  Allow uploead - provide upload page to give the user to upload the video into
the database. '

* Open source — indicate either the video browser is developed using open

source sofiware or not.
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Fischlar Browsing Ye Storyboard Yes No
System interaction
quite
separate
from
playback.
Open Video Yes Yes Storyboard Yes. No Yes
Project and slide
(see show
Appendix
4.1and 4.2)
Google Yes Yes Storyboard Yes Yes Yes
Video
Informedia Yes Yes Storyboard Yes. No No
Digital
Library _
YouTube Yes Yes Storyboard Yes Yes Yes
and slide
show.

Table 4.1: Comparative findings of some existing video browsers.

Based on the observation done on Table 4.1, it can be seen _that:

All systems provide query tools that allow the user to query for their desired
video content either by textual query or visual query. This is one of the
interface elements that is important to be included in the video browser.

All systems that have been observed provide playback system such as
Windows Media Player or RealPlayer as a most important interface feature,
All systems use keyframe(s) as their video browsing method.

There are two systems (Open Video Project and YouTube) are using both
storyboard and slide show as keyframe type which ensure the interactivity
and context of browsing interaction on the video browser. Others are using
only storyboard to display the keyframe.

Only two systems {Google Video and YouTube) allow the user to upload a
video into the database through the video browser,

Only three systems (Open Video Project, Google Video, and YouTube) are
developed by using open source software i.e. PHP. As a consequence, it will
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allow any community to do a research related to the video browser

applications.

Throughout the results, the video browser that the author has been developed will
include all main kinds all interface elements or features from the user’s perspectives.
The system will include all elements stated in the Table 4.1. Furthermore, the system
is expected to display the video content in a keyframe basis and use the video
information to describe each video displayed to assure the efficiency of interactivity

and context.

This is to ensure that the system that has been developed will be different from the
existing video browsers, hence meet or achieve the goals of the study. Later, the
system will be tested by the selected number of end users so that they can give their
comments and make final results to finalize the product or video browser being

develop.

Effective video browsing depends on appropriate video representations. Human
computer interaction (HCT) is important for the developers to develop the video
browser based on the user’s specifications or requirements. Different users have
different taste, tasks, and domains in browsing the video. It is important for the users
to know how they can assure the video is there in the storage, how they can find it,
and how they can get their desired video files in the storage. At the end of the
project also, user will be able to identify, understand, and familiar with video

browsing interface elements provided in the video browser.

27



CHAPTER 5
CONCLUSION and RECOMMENDATIONS

5.1 Lesson Learnt
5.1.1 Gaining New Knowledge

From this study, the author has gained a lot of new knowledge that specifically in
multimedia terms since it is normally used in Information Technology (IT)
perspectives. The multimedia architecture and framework do not only include and
concern the multimedia elements on the user interface such as widgets, playback
system, and video browsing method, but also concerns about the knowledge

management, data mining, and database management system.

At first, it is hard for the author to understand in depth about the multimedia
framework and architecture from the topic chosen. Through the consultation and
frequently ask questions from the FYP Supervisor, Mr. Nordin Bin Zakaria, then
any difficulties or problems occurred have been already solved. In addition with
frequent reading of many research papers make the author has more understanding

and become enthusiastic in learhing process and also developing the video browser.
5.1.2 Improve Programming Skills

This FYP involves web-based programming development. The development of
video browser in a keyframe basis is an advanced learning in PHP and MySQL web
development. Throughout the learning and developing the system, the author able to
maximize and improve programming skills in a web-based appliéations. The author
will find out by herself through accessing the websites and searching any forums

that specifically tell about the experiencing problems or difficulties such as
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- uploading the video issue and displaying the video in a keyframe-based. These kind
of problems are new things that the author has faced for the first time. Besidés, the
author will find someone who can help and has more experience in PHP
programming. It is also important to encourage self learning in order to excel self

motivation and irﬂprove skills especially in communication skills and computer
skills.

5.2 Recommendations or Suggestion
5.2.1 Initial Difficuity in Understanding How to Use

As the video browser is used by many different users for different tasks or
preferences, therefore it is important to build the browser that is familiar for the
users to browse, query, and view the video contents. The users need recognition but
not recall the content because this situation may lead to the deficiency on browsing
the video contents.

Therefore, initial learning time is worth to be considered especially on the different
video browsers. An initial idea is to avoid confusion to the users during the video

browsing or querying the video files.
5.2.2 Questions on How Well Keyframes Represent Content

As new browsers were being implemented, people were often curious about how the
keyframes were selected. A brief explanation on automatically detecting camera
shots and selecting one frame from each camera shot was given, and people were
impressed by the "smart” technique which the system uses. However, the ways
keyframes are selected, and especially the way selected keyframes are arranged in
multiple layer browsers, are sometimes questioned. More research findings should
be implemented on the keyframe-based or specifically content-based information
retrieval (CBIR) for future development on browsing the video contents at high
resolution so that it will become more effective and consistent to standardize with
textual-based information retrieval.
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5.3 Area of Further Study

As the querying methods consist of textual query and visual query, the author would
like to further study to apply the visual query. Based on the research, the visual
query or conteni-based data retrieval have greater accuracy to retrieve the media
contents such as images and videos from the user searching or browsing process.
The content-based video retrieval is much easier for the users to recognize and
visualize the desired video contents rather than recalls something that unsure or do
not know to fmd' the video data. Therefore, the author would like to prove by
differentiating which query—based' has higher accuracy of data retrieval system
which is either textual query or visual query.
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APPENDIX 2-1

Fischlar's user interface: recording
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APPENDIX 2-2

Fischlar's user interface: browsing/playback
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APPENDIX 3-1
MIME Types for Media Content Type

Type/sub-type Extension

[video/mpeg )

Vicll.e.olmpeg“ mpa |

Mdeompeg  |mpe

Qvideé,/mpeg e e :nipeg, ,

Nvideohmpeg  |mpe

évideéjmpeg e . mpV2

|video/quicktime |mov

. Vided/qﬁiékfilne lat

Ivideo/x-la-asf ™

vidéo/x—la-asf T |isx

Videoxmsast [t

video/x-ms-asf asr

|video/x-ms-asf Jasx

‘ideo/x-msvideo avi

video/x-sgi-movie movie




APPENDIX 3-2

Video Browser: Main Page
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APPENDIX 3-3
Video Browser: Upload Page
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APPENDIX 3-4

Video Browser: Results Page when upload video is succeeded
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APPENDIX 3-5

Video Browser: Results Page when upload video is not succeeded
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APPENDIX 3-6

Video Browser: List all uploaded video into database in a grid view.
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Video Browser: Selected video in a form video
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APPENDIX 3-8

Video Browser: Search Page
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Video Browser: Results Page when video information is found
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APPENDIX 3-10
Flow Chart Diagram for Video Browser




Use Case Diagram for Video Browser
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APPENDIX 4-1
Open Video Project: Main Page
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APPENDIX 4-2

Open Video Project: Display video data in keyframe basis
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