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Multimedia Messaging Service Adaptation for the
Mobile Learning System Based on CC/PP
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ABSTRACT

It becomes enabled to provide variety of multimedia contents through mobile service with the develop-
ment of high-speed 3rd generation mobile communication and handsets. MMS (Multimedia Messaging
Service) can be displayed in the presentation format which is unified the various muitimedia contents
such as text, audio, image, video, etc. It is applicable as a new type of ubiquitous learning. In this study
we propose to design a mobile learning system by providing profiles which meets the standard of CC/PP
and by generating multimedia messages based on SMIL language through the adaptation steps according
to the leamning environment, the content type, and the device property of learners.
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1. INTRODUCTION

With the development of high-speed wireless
network system and the related terminal units, the
first generation analog service is enhanced to the
present 3rd generation mobile communication en-
vironment which enables transmitting not only the
text but also the audio and moving images. The
users, who already experienced the various multi-
media contents through wired environment, now
wants to experience the same services through
their wireless environments. 3GPP and WAP
Forum defined MMS which is the new format of
messaging service that can be serviced though not
only the existing network but also the 3rd gen-—
eration wireless network [1,2].

MMS supports all of the current types of me-
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dia(text, audio, image, video, etc) and all supports
the media types which will have come in the future,
thus it can be used not only for the personal com-
munication, wireless navigation service, video
news, advertisement, but also for the educational
purposes. The interest for the ubiquitous learning
environment is increasing in the current market,
thus MMS can be applied as a new type of learning
method. For this, however, the system needs to ap-
prehend beforehand the heterogeneous environ-
ments such as leaner’s various device capabilities,
network environments,

To provide the personalized service, it is needed
to be provided beforehand the standardized profile
for learners’ environments, and also MMS which
is exclusively adapted on the environments
accordingly.

In this paper, the author proposed m-learning
system that satisfies the conditions below, to pro-
vide adapted MMS for learners’ environments. (1)
establishes and manages the leamers’ information
by database, (2) supports learners’ profiles based
on CC/PP, (3) selects appropriate multimedia con-
tents for each learner’s device, (4) generates MMS
based on the SMIL language, (5) divides the learn-
ing situation to the dynamic and static, (6) re—
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organizes presentation forms either by singular or
multiple contents, and (7) creates MMS by resizing
so it can fits to the learner’s device.

2. RELATED WORK IN CC/PP FIR
MMS ADAPTATION

2.1 CC/PP

CC/PP(Composite Capability/Preference pro-
files) is a file that includes information about hard-
ware, software, network, application service, etc.
It is a standard for the server or contents providers
to provide contents which satisfies the demand
from the clients, and it explains how to modify the
contents to meet with each client’s preference [3].
There are UAProf(User Agent Profile), which de-
fines the expanded framework which is to clarify
and transmit the capacity and preference of termi-
nal device, user, network, and UPS(Universal
Profiling Schema), which is proposed for contents
access and multimedia contents application at the
Opera project of INRIA. UPS also has same format
with UAPROF by satisfying the CC/PP standard,
but it uses different words, thus the name of each
property is differentiated [3,4,5].

2.2 MMS

The new messaging service, MMS(Multimedia
Messaging Service) is supported at the existing

device.capability
L=

memory.size

color_display_capacity

video_playing._capaci

content_object L2

User.information

Pointer.object

Fig. 1. Sample CC/PP profile

Table 1. Multimedia formats of MMS

Multimedia Format
Text Ascll, ISO8859, UTF-8, UTF-16, etc

Image JPEG, GIF, PNG, WBMP, BMP, etc

Audio AMR, EVRC, QCELP, MID], etc

Video MPEG4, H.263
synchronization SMIL

and the 3rd generation wireless network to provide
variety of multimedia service, led by 3GPP and
WAP Forum. MMS is able to display various types
of multimedia such as text, audio, image, video etc
in the slideshow format which has multiple slide
form, and it also enabled the actual ubiquitous -
messaging service with the internet e-mail system
and MMS message exchanging system [2]. Table
1 shows multimedia formats enabling in MMS
(6,71.

Multimedia message languages based XML is
standardized to express MMS and the representa-
tives are XHTML, SMIL, SVG, etc. SMIL enables
unification and synchronization of multimedia,
controls multimedia data type such as audio, video,
text, image, etc, and enables the production of con—
tents which is to be delivered to the users and the
high—quality multimedia presentations [6].

2.3 Contents Adaptation

In the 3rd generation mobile communication, the
mobile devices such as PDA and cellular phones
become more diversified and more effective, so
they are used broadly in the living circumstances.
Users are demanding to use the plentiful and vari—
ous contents just as they do in their desktop com-
puters, but the services are limited due to the capa-
bilities, preferences, bandwidth, etc of the user de-
vices[8,9].

To provide appropriate contents for the charac-
teristics of the users’ devices and constraints, the
adaptation process is required. Fig. 2 shows the
varying capabilities of some MMS capable hand-
sets available in the market today[9]. Currently the
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Fig. 2. Digital ltem Adaptation Architecture

8cope of
standardization

research to provide adapted learning contents for
users is underway as the followings [10,11,12].

s Al learning system which provides specified
contents for students depends on their level
and character divided into groups

* Recognition to figure which service is needed,
by whom, on what time, at the ubiquitous
environment.

* Corresponding to expect various situations of
the students, so the students can use the in-
formation either in dynamic or static
situations.

* Controlling size of letter, image, and quantity
of the data so the information can be read in
any type of devices by figuring what type of
device is currently being used by the user.

e Provide proper contents/environments/edu-
cational interaction by learner modeling
which includes the learner's age, culture,
knowledge level, etc.

3. DESIGN OF M-LEARNING SYSTEM
FOR MMS ADAPTATION

In this paper, we study m-learning system
which satisfies the following conditions to provide
adapted MMS for the users based on the learner’s
CC/PP profile.

* First, establishes and manages the learner’s

information on the database

e Second, uses learner’s profile based on the

CC/PP

o Third, selects only the type of multimedia
contents that can be supported in the learn-
er's device

s Fourth, generates MMS based on SMIL
language.

s Fifth, divides the learner’s situation by dy-
namic (mobile) or static (PDA).

¢ Sixth, organizes presentation format by rec-
ognizing if the number of content(s) is sin-
gular or multiple

* Seventh, adjusts the size of the presentation
to fit into the learner’s device.

Fig. 3 shows the whole proposed architecture of

m-learning system for MMS adaptation.

3.1 User Agent

The database manages not only the learner's ID
and password but also the learner’'s CC/PP profile.
When the learner is logged in, the user agent
searches the learner information and the learner’s
profile, and then sends the profile to generate con-
tent of appropriate type in user’s device. In present,
almost mobile devices support not only SMS based
on type of text but also MMS content type based
various types of multimedia such as text, audio,
image, video, etc. In this paper, the m-learning
system generates adaptive MMS content for learn-

er's environment by learner’'s profile.

{
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Fig. 3. M-learning system architecture
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3.2 DOM Parser

CC/PP profile includes not only the software
information, hardware specification, and network
information but also the other information which
are needed for adaptation[3]. By using DOM parser
provided by Sun Microsystems, it analyzes XML
type based on RDF, generates object tree structure
and sends it to the system. M-learning system
uses the required information for adaptation by
navigating each node of tree[13].

Fig. 4. DOM Parser

Table 2. Parser Algorithm

3.3 Filter

The system constructs the multimedia objects
concerned with the subject and support the content
executed in the user’s mobile environment to user.
Compatible problems can be occurred because the
mobile devices from different companies support
different type of multimedia formats. After filter
searches the profile and the device properties, se-
lect and provide specifically appropriate multimedia
objects for the users by filtering. Table 3 shows

the device capabilities of various devices.

1050 §

Fig. 5. Filter

Document ccpp_parser() {

stmt = db.createStatement();

if(not empty in resultSet) {

return ccpp_tree ;

Class forName("sun.jdbc.odbe.JdbcOdbeDriver”);
db = DriverManager.getConnection(“jdbc:odbc:dsn_ccpp”);

resultSet = stmt.executeQuery(sql_login) ;

DocumentBuilderFactory factory = DocumentBuilderFactory.newlnstance
factory.setlgnoring ElementContentWhitespace(true);

parser = factory.newDocumentBuilder();
Document ccpp_tree = parser.parse(user’'s ccpp_filename);
// DOM object tree creating by ccpp_file

// Connecting Database

// user’s id and password checking in Database

// JAXP Parser creation

Table 3. Device capabilities (14)

Nokia 6600 Nokia 7260 |Sony Ericsson P300| Sony Ericsson T68i| Motorola V600
JPEG, GIF, JPEG, GIF, JPEG, GIF, JPEG, GIF,
Image PNG, BMP PNG, BMP PNG, BMP JPEG, GIF PNG, BMP
Screen Size 176x208 128x128 208x%320 101x80 176x220
Size 100K 45K 300K 50K 100K
Color Depth 16bit 12bit 16bit 8bit 16bit
. AMR, WAV, AMR, WAV, AMR, MP4,
Audio MIDI MIDI MIDI AMR, MIDI MP3, MIDI
Video 3GPP NA 3GPP, MPEG4 NA 3GPP, MPEG4
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Table 4. Filter Algorithm

Vector filter(Document ccpp_tree) {
Class forName("sun.jdbc.odbc.JdbcOdbcDriver”);
db = DriverManager.getConnection(“jdbc:odbc:dsn_ccpp”); // Connecting Database
stmt = db.createStatement();
rs_contents = stmt.executeQuery(sql_subject) ; //Content_list querying selected a subject by user
while(rs_contents.next()) {
flag = check_multimedia_type(rs_contents.getObject(“object_file”));
// each multimedia file’s type checking by CC/PP tree and Handse tProperty
if(flag==true) {
vector_filtered_objects.addElement(content_list.getObject(“object_file”));
// add the multimedia file in Vector
}

} return vector_filtered_objects ;

Table 5. Adaptation Agent Algorithm

Document adaptation_agent(Vector vector_filtered_objects, Document ccpp_tree) {
Document mms_tree = MMS_tree_creation(); // MMS tree creation
screen_size[] = mobile_screen_size(ccpp_tree);
root_layout_creation{screen_size[], mms_tree);
category = category_group(screen_sizell);

If(vector_filtered_objects.size() <=1) // Number of the multimedia contents
{ object_layout_creation(screen_size[], mms._tree) ;
object_node = Object_node_creation(vector_filtered_objects.elementAt(0), category);
append_object_node(object_node, mms_tree);
Jelse if(vector_filtered_objects.size() >=2)

{ device_type = checking_device_type(ccpp_tree);
If(device_type == “PDA”) // Type of device is PDA
PDA_sequence_exchanging(vector_filtered_objects);
Else if(device_type == “mobile”) // Type of device is mobile

Mobile_sequence_exchanging(vector_filtered_objects);

while( i< vector_filtered_objects.size())
{ object = vector_filtered_objects.elementsAt(i);

// Hyperlink button creation

hyperlink_button_creation(vector_filtered_objects.elementsAt(i), mms_tree);

object_node = Object_node_creation(vector_filtered_objects.elementAt(i),category);

total_object_node_size +=object_node_size(object_node);

// Device's screen size

if(total_object_node_size < screen_size && object.indexOf(“text”)>0) {
append_object_node(object_node, mms_tree, “parallel”);
object_layout_creation{object_node_size(object_node), mms_tree) ;
total_object_node_size=0;

Jelse {
append_object_node(object_node, mms_tree, “sequence”);
object_layout_creation(object_node_size(object_node), mms_tree) ;

}
} i
}

return mms_tree;
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3.4 Adaptation Agent

MMS sender sends the multimedia contents by
significant order and generates MMS to order how
to be rendering at the receiver’s terminal. Then it
generates MMS object tree based on SMIL lan-
guage by Parser and adapts the tree structure by
the conditions below. MMS objects are the filtered
multimedia contents by Filter.

(1) Number of the multimedia contents

First, displays tag which corresponds to the
multimedia type if the multimedia content is
singular.

Second, generates buttons which hyperlinks to
each multimedia contents so the repeated learning
opportunity can be provided to the learners if the
number of multimedia contents are multiple.

(2) Type of device

Table 6. Results of adapted MMS files
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First, if the user’s device is mobile, then predicts
the user’s situation as dynamic and displays in the
order of audio, movie, image, and text.

Second, if the user’s device is PDA, then predicts
the user’s situation is static and displays in the or-

der of text, image, movie, and audio.

(3) Device’s screen size

First, controls the size of text’s font depends on
the screen size of the user’s device by 3 big catego—
ries as T = {t1, t2, t3}, where t1: Under 120 x 160
resolutions, t2: Under 176 x 208 resolutions, and
t3: Over 176 x 208 resolutions [15].

Second, controls the screen layout size of MMS
slide.

Third, controls number of the multimedia con-

tents for presentation of each slide.

4. SIMULATION AND RESULT

Hardware

Model="2160"
Type="PDA”
ScreenSize
="400%640+24"

capabilities Screen shot in process of time

Vendor="Nokia”
Model="7260" ;2%:-'*":’% e 'E;:yg;g ol thist =
Type= “"mobile” ':xzn'ar:ol lm I'm dyin:
ScreenSize Text file
="128x128%12" (TR

<000~ > <200~ > <215~ > <230~ > <audio click> <text click>
Vendor="Motorola” o

” ” at Lnder the collar” » et of thirst” = be ve
Model="V600 %l?t% passencara | Y ased » drink soon. 1:
Type="mobile” St | WA
ScreenSize ““_:f‘cmwm ol Soon becaves s |
="176+200+16" Testiie J| Tex: il }
ey rendeq b : o

<000~ > <200~ > <400~ > <415~ > <430~ > <text click>

Vendor="Nokia” e

<000~ >

<0:30~ > <230~ >

<4:30~ > <text click>
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<?xmi varsion="1.0" 7>
<rdf:ROF xmins indf="Rtpr/ fwww, wl.org.org/ 1999702/ 22-rdf-
syntax-as#® xninsprf="htp:/ fwaw. w3.org/ TR/ WD-profile|
vocabulary#*>
- <rdf:Description about="HardwarePlatform”>
<pri:Defaults Vendor="Nokia* Model="2160" Type="POA"
HcreenSize="400%640% 24" CPU="PPC” Keyboard="Yas"
Memory="16mB" Bluetooth="YES" Speaker="YES" />
<frdf:Dascriptions
-~ <rdfiDescription about="SoftwarePiatformy’>
- «prf:CeppAccept-Charset
- <rdf:Bag
«<df:li rdf:datatype="tteral">US-ASCH <frdfiii>
crdf:it rdf:datatype="Literal’ >1S0-8859- L Jrdf:li>
«<rdf:i rdf:datatype="Literal" >UTF-8-/rdfili>
<frdf:Bag>
</prf:Coppccept-Charset>
«frdf:Description>
- <rdf:Description about="EpcEmaill.0">
<pri:Defaults HTMLVersion="4.0" />
«frdf:Description>
- <rdf:Description about="EpcoCalendarl. ">
<pefiDefaults HYMLYersion="4.0" />

889

ol version="10" eaceding="EVC-KR" 2>
oomi oondns=""lefp: e w3 arg J01SMILI0 L uguage >
fhwad>
<Suyomt>
<zootfayont Back grewed-colur="twekike™ helghi="640" witdr="400"5>
<rogien Beip="200" M="ple" WA="10" top=" 30" Wlh="300 >
crogion Reight="300" M="pic1” f=""10" lop="130" width="190"5>
<yogon haight="20" I="m0" lul="10" tap="10" wilk="20"1>
<region heighi="10" = m)" Lef" 30" fop=" 10 Wil 200>
crogion Reight="30" k=" 1oB="50" tope 10" widite="20">
<reiion NDR="20" U="w3" =20 tap=" 10" w2070
<fuyout>
fhead>
kbody>
s>
<por doe="indelinite™>
<bext =15 region"pit" sre="vocal.lat™> <parans mame="fomtiive” value:"Y"> <itext>
<text Gar="18" regian="pic " me="vecal s <prram wamr="fomtSire” vabi="3"A <Hext>
<pars
<andie region="pic” me"sonndl id">
<audie region="pic” s="tovic{smnd) mp3"1>
koo
fseq>
<oz} dr="indefinite ">
<toxt begin="WoachieateEvent” region="yic” re="racal 1" <parwm nme="faniSize” yaloe="5  <ext>
<fext beghe="Blastivate Event” region="pie" see="voeal 1587 <paramn mame="fandSize” valoe="3"0>  <iextr
<o begie="3 activateEvemt” cogiomt'pic” sov semall i 0

<andis beghr="33 Evmnt” rogho="c" mre" Ot
<frdf:Description> <inpeh
- «rdfiDescription sbout="UserPreferences”> iy H=M0" region="100" ares Rt g0 Cleng MBI region=ttl sreeBE_toxt gl
<prh:Dafautts Language="English" /> SIRGIEI Togina 2" T W e g <hug D" regloe el =W mdio g
</rdf:Description> ‘;’;
<Frdf:RDE s il

Fig. 6. CC/PP Profile sample file of Nokia 2160 Fig. 7. MMS sample file by CC/PP Profile of Nokia 2160

5. CONCLUSIONS

This paper proposed m-learning system which
provides adapted learning MMS for the learners in
heterogeneous environments. MMS is generated
and displayed as presentation format which is the
unified message with multimedia contents such as
text, audio, image, video, etc. With using CC/PP
profile which provides the information about learn—
er's environment, MMS based on SMIL language,
which is adapted to the learner’s device capability,
learning status, multimedia contents type, etc, is
generated. This paper focuses on MMS adaptation
on presentation format than on adaptation on media
itself. The research on the adaptation of media type
upon the learner's environment and on the adapted
Al learning system to provide customized contents
upon the learner’s character will be continued by
the author later on.

REFERENCES

{11 J. Park: Multimedia Message Service Value-

added Service System based on SMIL
Multimedia
Langnage), Master dissertation, Dept. of

(Synchronized Integration
Electrical and Computer Eng., Univ. of Korea
University, 2005.

[2] The WAP Forum. Multimedia Messaging
Service Architecture Overview Version 1.1,
http://www.openmms.org/download/Oma_
arch.pdf, 2002.

[ 3] W3C. Composite Capability/Preference Profile
(CC/PP) : Structure and Vocabularies 1.0,
http://www.w3c.org/TR/2004/REC-CCPP-st
ruct-vocab-20040115/

[4] The WAP Forum. Wireless Application Group
User Agent Profile Specification, http://www.
wapforum.org/what/technical/SPEC-
UAProf-19991110.pdf, 1999.

[5] WAF(Wireless Application Forum), WAP
WAE  Specification{Wireless
Protocol, Wireless Application Environment
Specification),
April, 1998.

[6] S. Coulombe and G. Grassel, “Multimedia

Application

http://www.wapforum.org,



890 JOURNAL OF KOREA MULTIMEDIA SOCIETY, VOL. 11, NO. 6, JUNE 2008

Adaptation for the Multimedia Messaging
Service,” IEEE Communication, Vol.42, pp.
120-126, 2004.

[7] W3C. Synchronized Multimedia Integration
Language (SMIL), http://www.w3.org/TR/
2005/REC-SMIL2-20050107/

[8] John R. Smith, “MPEG-21 Digital Item
Adaptation : Enabling Universal Multimedia
Access,” IEEE Computer Society, Vol.11, pp.
84-87, 2004.

[9] Anthony Vetro, “Digital Item Adaptation:
Overview of Standardization and Research
Activities,” IEEE Transaction on Multimedia,
Vol.7, No.3, pp. 418-426, 2005.

[10] Su-Do Kim and Man-Gon Park, “Design and
Implementation of an adaptive M-learning
System based on WIPI to Mobile Device,”
Conf. Korean Multimedia Society, Vol.9, No.
2, pp. 159-162, 2006.

[11] Su-Do Kim and Man-Gon Park, “The Frame
Model of the Web and Mobile Combined
Learning System Reusing Web—Based
Learning Contents,” proc. 2006 MITA
International Conf., pp. 130-134, 2006.

[12] Su-Do Kim and Man-Gon Park, “The System
Architecture for Type-based Web Page
Adaptation in Mobile Environment,” Conf.
Korean Multimedia Society, Vol.10, No.2, pp.
108-1111, 2007.

[13] J. He, T. Gae, W Hao, L. Yen and F. Bastani,
“A Flexible Content Adaptation System Using
a Rule-Based Approach,” IEEE Transaction
on Knowledge and Data Engineering, Vol.19,
No.1, pp. 127-140, 2007.

[14] R. Vatsa and V. Kumar, “Role of Media
Transformation in Multimedia Messaging”,
IEEE Conf. on Personal Wireless Communi-
cation (ICPWC 2005), pp. 258-262, 2005.

[15] M. Tong, Z. Yang, Q. Liu and X. Liu, “A Novel
Content Adaptation Model under E-learning
Environment”, Conf. 36's ASEE/IEEE
Frontiers in Education, pp. 1-5, 2006.

Dr. Su-Do Kim

She received B.S., M.S. and Ph.
D degrees in Computer Science
and Education from the
Pukyong National University,
Busan, Rep of Korea, in 1995,
2001 and 2008 respectively. She
is a lecturer of the Pukyong
National University since 2001. Her research interests
include the digital contents adaptation, development of
teaching and learning systems and multimedia in-
formation processing systems based on mobile
environment.

Dr. Man-Gon Park

He is serving as a Professor of
the Division of Computer and
Multimedia Engineering, College
of Engineering, at the Pukyong
National University (PKNU),
Republic of Korea since 1981.
Also he is the president of the
Korea Multimedia Society (KMMS) from 2008. He su-
pervises Graduate Students in Software Engineering
and Multimedia Information Systems. Dr. Park served
as the Director General and CEO of the Colombo Plan
Staff College for Technician Education (CPSC) from
2002-2007, which is an intergovernmental international
organization of 29 member countries for Human
Resources Development in Asiaand the Pacific Region.
He served there also as a Faculty Consultant seconded
by the Government of the Rep. of Korea as an expert
in information systems development and ICT-based
TVET systems from 1997-2001. He has been the visit-
ing professor at the Department of Computer Science,
University of Liverpool, UK; exchange professor at the
Department of Electrical and Computer Engineering,
University of Kansas, USA; and visiting scholar at the
School of Computers and information science,
University of South Australia. He was dispatched to
Mongolia and People’s Rep. of China by KOICA on var-
ious projects as information systems consultant. He has
also embarked on consulting works and conducted
training programs in ICT on individual capacity for
Korean groups of companies, governmental and
non-governmental agencies and other institutions in
Korea. His main areas of research are software reli-
ability engineering, business process reengineering,
Internet and web technology, multimedia information
processing technology, quality management systems,
and ICT-based HRD.



