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Abstract—This paper presents an adaptive MMS framework
to build a mobile telemedicine system for sending multime-
dia messages and for streaming audio and video files. With
the proposed framework, the capability of MMS can be
increased to send and receive multimedia files of larger sizes
without degrading the quality of data which is not possible
with the present MMS system. This feature is particularly
important for telemedicine environments as a good quality
of multimedia data is required to accomplish accurate medi-
cal diagnosis. The experimental results demonstrate that the
proposed framework outperforms the existing MMS system
with regard to the file size that can be transmitted and to the
quality of data. The modified MMS framework is adaptive
in the sense that it allows transmission of different sizes and
types of multimedia messages. This framework can form the
basis for developing a practical mobile telemedicine system.

Index Terms—MMS; Mobile telemedicine system; Multime-
dia message; Streaming

L INTRODUCTION

Multimedia messaging service (MMS) is a mobile mes-
sage sending and receiving service system that can not
only send the text messages but also can send image, au-
dio, video messages or combination of them. The usage of
MMS is likely to increase rapidly as the need of including
multimedia contents in message delivery using mobile
technology increases day by day. According to a recent
research report, mobile device penetration (mobile phone)
has already reached up to 80% of the people in the world
[1]. In Asia, the largest mobile phone using countries are
China (with 644.8 million), India (with 391.6 million) and
Indonesia (with 144.6 million), respectively [1]. MMS was
introduced with the idea of replacing SMS with the ad-
vantage of using it for sending multimedia messages.
MMS has become popular because of reasons such as
almost of all mobile phones have MMS feature, low
bandwidth, cost and device. Now, MMS can interoperate
between different mobile phones and cellular service pro-
viders.

Currently, the MMS technology is used not only to send
greeting cards, short video, voice and melody, but is also
used to develop systems that are needed for sending and
receiving multimedia contents in a mobile environment. A
few examples of such MMS based systems are: telemedi-
cine [2-5], streaming [6-8], mobile-commerce [9] and e-
learning [10]. In this paper, we focus on the use of MMS
technology to develop a mobile telemedicine system that
adaptive and cost-effective.

Telemedicine field is one of the research areas of bio-
medical engineering that needs multidisciplinary technol-
ogies, such as electronics, computer, telecommunications,
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medical procedures and transfer protocol [11]. The tele-
medicine is considered to be part of telehealth, which
relies on telecommunication systems to interact with and
monitor patients at distance [12]. A telemedicine system
serves as an effective tool to enhance the quality of health
care service remotely [13]. It aims at providing expert-
based medical care to any place where the health care is
needed [14]. Telemedicine system can be supported more
and more progressively with expanding mobile technolo-
gy-

There are several types of mobile telemedicine technol-
ogies: wireless local networks (WLANSs), mobile ad hoc
networks (MANETS), wireless personal/patient networks
(WPAN:S), third generation (3G) cellular phone technolo-
gies, radio frequency identification (RFID) technologies
and wireless sensor networks (WSNs) [13]. In this paper,
we present the basic architecture of a mobile telemedicine
system and show how an adaptive MMS framework for a
mobile telemedicine system application can be developed
using the proposed architecture. We also use the devel-
oped MMS technology to build a prototype model for a
mobile telemedicine system. The goals of this research
are: (i) to develop an improved MMS technology, (ii) to
build a mobile telemedicine prototype using the improved
MMS technology and (iii) to evaluate the performance of
the proposed MMS framework for mobile telemedicine
system. This system is expected to be more adaptive than
the existing MMS framework.

The rest of the paper is organized as follows: section 2
discusses mobile telemedicine system. The proposed de-
velopment of the MMS framework and its descriptions are
presented in section 3. Implementation and performance
evaluation details are presented in section 4 and finally
conclusion and future work are given in section 5.

II.  MOBILE TELEMEDICINE SYSTEM

In this section, a review of existing MMS technologies,
telemedicine systems in general and mobile telemedicine
systems is presented. This review is useful to develop an
improved MMS technology which is capable of overcom-
ing the limitations with the existing technology. The main
goal of this research work is to create an adaptive MMS
framework for a mobile telemedicine system.

A.  Review of existing MMS technology

Currently, MMS technology is used to develop some
mobile telemedicine systems, such as transmission of
electrocardiogram [2], MMS technology in the operation
theatre [15], Mobile MMS in trauma orthopedic telediag-
nosis [16] and MMS for teleradiology [17]. In this re-
search work, we intend to enhance the existing capability
of MMS technology in multimedia messages delivery. We
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also intend to use the improved MMS in streaming appli-
cations for audio and video files and to build a mobile
telemedicine system. It is known that telemedicine system
needs good quality of data for medical diagnosis and the
data files are usually of large file size. We know that the
existing MMS has limitation with respect to the size of
multimedia message files. We can only send multimedia
messages up to a maximum of 300 KB [18]. We investi-
gate new methods to overcome this limitation with respect
to the size of the file without any degrading the quality of
the data.

MMS technology can be used to send multimedia mes-
sages and streaming audio and video file [8], even to re-
mote areas which do not have Internet connections. We
can connect Internet network using GPRS or UMTS pro-
vided by cellular operator. Further, MMS is easy to be
developed for specific applications such as mobile tele-
medicine system. The limitations of the existing MMS
technology are: limited message size, relatively high cost,
restricted formats of multimedia files and the limitations of
some mobile devices. It is expected that MMS technology
will expand in line with the development of mobile devic-
es. In this paper, we present an improved streaming meth-
od for audio and video using MMS technology. The con-
cept of using MMS in streaming for audio and video file is
as shown in Figure 1 [18].

MM Client 1

T

MMSC

RTSP/RTP
JDP/AR

MMS Client

Media Server

Media Store

Figure 1. The Concept of Streaming Using MMS Technology [18].

B.  Study of telemedicine system

Telemedicine is defined as the use of telecommunica-
tion to provide medical information and services remotely.
In other words, telemedicine is the practice of health
communication using audio, visual and data. Telemedicine
offers benefits to patients, doctors and hospitals. Telemed-
icine provides direct benefits to the patients such as speed-
ing up of a patient’s access to referral centers, getting
assistance while waiting for help from private doctors, and
possibility of staying closer to the residence where family
and friends can provide support directly.

The telemedicine system in general uses a high level
technology and requires a huge amount of funding to pro-
vide for the necessary hardware and software, especially
for the transmission of data using a high bandwidth chan-
nel. Basically the focus of telemedicine with ICT-based
system is on the effectiveness, sustainability and accepta-
bility [11]. This is an ordinary thing without considering
about security, privacy and robustness because the tech-
nology is created to do it. How is about mobile phone that
has small device, display, memory and low processing
power such as MMS technology on mobile phone to send
large file size? This is our focus research that is to enhance
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the MMS technology for transferring the large file size
with preserve the quality of data. Besides, we also consid-
er about security, privacy and robustness within develop-
ing system.

There are many challenges to overcome when imple-
menting a telemedicine research project. Most notably,
issues like recruitment, reporting ethical standards, confi-
dentiality, licensing, perception and satisfactions must be
considered so that the system can be made fast, robust and
acceptable. Cost-effectiveness, safety and accuracy are
additional factors to be considered.

C. Study of the existing mobile telemedicine system

Building a mobile telemedicine system application is
not an easy task. Many aspects must be considered such as
technique enablers, ethics, feasibility and usability. Mobile
telemedicine is a field that has a vast potential to enhance
accessibility of service, quality and continuity of care and
significant cost savings in overall health care costs. But
mobile telemedicine is still not well developed and is not
widely socialized. This may be due to the fact that it needs
an expensive technology and data transfer capabilities and
also an approved data quality.

TABLE L.
COMPARISON OF TECHNOLOGIES FOR MOBILE
TELEMEDICINE
Data Max.
Technology Rate Frequency Range
IrDA 4 Mbps IR Spectrum 2m
WLAN
IEEE 802.11a 54 Mbps 5.8 GHz | <600 m
IEEE 802.11b 11 Mbps 2.4 GHz
IEEE 802.11¢g 54 Mbps 2.4 GHz
MAN
IEEE 802.16 <75 Mbps 10-66 GHz | 5-10 km
IEEE 802.16a <75 Mbps 2-11GHz
Bluetooth IEEE 802.15 | 723 kbps 2.4 GHz |10-100m
Home RF 1 Mbps 2.4 GHz <40 m
Mobile Technology
GSM 9.6 kbps  |900/1800/1900MH
GPRS 171.2 kbps z
EDGE 384 kbps  (900/1800/1900MH
3G/ UMTS 2 Mbps z
900/1800/1900MH
z
1885 — 2200 MHz

Currently, wireless and cellular technologies are used
for many purposes to build mobile telemedicine system.
Table 1 shows a comparison of different technologies that
are being used to build a mobile telemedicine system. In
this research, we develop MMS application on mobile
phone to process mobile telemedicine system. We also
investigate new techniques for implementing an adaptive
MMS framework for mobile telemedicine system.

III. PROPOSED DEVELOPMENT AND DISCUSSION

In this paper, we present the development of architec-
ture, algorithm and application of MMS technology for an
adaptive mobile telemedicine system that can be used for
applications such as sending large multimedia files and
streaming audio or video. The developed mobile telemedi-
cine system consists of two parts, namely client and server
applications. Both are integrated to form a complete mo-
bile telemedicine system. We discuss about the proposed
framework, algorithms and system modeling in the follow-
ing sections.

35



PAPER
AN ADAPTIVE MULTIMEDIA MESSAGING SERVICE FRAMEWORK FOR MOBILE TELEMEDICINE SYSTEM

A. Proposed framework

In this research, we propose three basic architectures of
MMS framework that are: (i) MMS framework for Inter-
net applications (i) MMS framework for mobile telemedi-
cine system and (iii) MMS streaming for audio and video
to support mobile telemedicine system. These three
frameworks are integrated to develop a general mobile
telemedicine system.

1) Proposed MMS  framework  for
applications

We propose an MMS framework for Internet applica-
tions. This framework is built as a client-server application
as shown in Figure 2.

Internet

Adaptive MMS Framework for Internet Applications

CLIENT

[a]

MMS Usar Agert

A 2GY3G Mobile Network Internet
PRS)

J2ME Client WAP Gatoway

Application

SERVER
Internat

A 2GIIG Mobile Network
(GPRS)

WAP Gateway

|:l Focus Research

J2EE Server Applications

Figure 2. Proposed MMS Framework for Internet Applications.

MMS and telemedicine applications are developed on
the client and server sides respectively. On the client side,
we implement compression and split message techniques
to send files of size larger than the permitted size. Messag-
es that are sent to mobile phone recipient (MMS gateway)
are retrieved by the database server, then merged and de-
compressed before storing. This architecture is useful not
only for mobile telemedicine system, but also for other
applications such as mobile commerce, mobile learning,
mobile ticketing, etc. which use MMS technology and
Internet. We can also add some techniques such as mask-
ing and cropping to get efficient and cost-effective for
sending multimedia data using MMS technology.

2) Proposed MMS framework for mobile telemedicine

We develop an MMS framework to build an Internet
based mobile telemedicine system. We propose MMS
framework for mobile telemedicine system in this case is
for diagnosis and consultation between nurse at patient
home and doctor at the hospital. We develop MMS tech-
nology because it needs small device (mobile phone), low
bandwidth (GPRS), large covered area and low-cost de-
vice and technology. This is suitable to access on remote
areas and developed countries that still have high-cost
Internet connection. Figure 3 shows the proposed MMS
framework for mobile telemedicine system.

Multimedia message with a file size larger than the al-
lowed size can be sent to mobile phone recipient (MMS
gateway) using MMS technology. The compression and
splitting techniques adopted at the client side ensure that
the quality of data is not affected even if the file is of larg-
er size [19]. This is important because the doctor at the
hospital needs a good quality of data to accomplish the
diagnosis process, so that the result will be more accurate.
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The nurse at the patient’s home sends multimedia message
using MMS to the hospital, then the doctor can retrieve the
data from the server using the telemedicine application on
the server. After performing diagnosis, the doctor can
input the diagnosis result into the system. The diagnosis
result is automatically sent to the nurse at the patient’s
home by MMS. The nurse can also request for any addi-
tional information required using SMS. The server also
responds to this request using SMS.

Result of Diagnosis is sent to
nurse at patient's home
Via MMS (automatically)

s data is received
by MMS gateway
Nurse in Patient’s home or

small hospital with cell phone

Doctor diagnosa the patient via Internet

Database Server Doctor does communication with Nurse
o Chat, M . Voi )

Storing data into
database Server

Doctor opens the dats
ing telemec icine

Proposed Architecture of MMS framework
for telemedicine

HOSPITAL

Figure 3. Proposed MMS Framework for Mobile Telemedicine Sys-
tem.

3) Proposed MMS framework for audio and video
streaming

We develop a mobile telemedicine system using MMS
streaming for audio and video. We discuss MMS in
streaming because MMS technology can be used to do
streaming specially for audio or video file. Figure 4 shows
MMS framework for audio and video streaming. We use
the streaming technique to send large audio and video files
as an alternative for MMS.

3. Message notification and message
retrieval request

MmS enter
1. Sending Audio or Video

)

Mobile Sender
(Nurse)

((92)

2. Message notification

GPRS or UMTS

Mobile Recipient

4.Streaming Audio  (Doctor)
or Video

Streaming and
Telemedicine Server

(a) MMS in streaming for audio and video files

1. Request streaming
by SMS

[0 —— >

SMS and S
Gateway

2. Message notification

Base Transceiver
Station (BTS)

Streaming and
Telemedicine Server

3. Message notification

MMS Center
WAP Gateway and message retrieval request

GPRS or UMTS

(b) Request streaming for audio and video files

Figure 4. Proposed MMS Framework for Streaming Audio and Video.

http://www.i-jim.org



PAPER
AN ADAPTIVE MULTIMEDIA MESSAGING SERVICE FRAMEWORK FOR MOBILE TELEMEDICINE SYSTEM

In Figure 4, we present the framework for audio and
video streaming for mobile telemedicine system using
MMS technology. Nurse at the patient’s home can send
the audio or video data to the server using HTTP protocol.
The file uploading application of audio and video at the
client (nurse) side includes the mobile phone number of
the recipient (doctor). After receiving the data, the server
sends the notification message to the MMS center which
forwards this message along with a retrieval request mes-
sage to the recipient. From the URL link address contained
in the message, the doctor gets the audio and video data by
streaming from the server. Nurse can also do the same by
sending a request to the telemedicine server using SMS.

B.  Proposed algorithms

1) Algorithm for sending image message

We present in this section, the MMS algorithms that are
used to send and retrieve multimedia messages. Figure 5
shows the flow chart for sending large size images using
compression, splitting and cropping techniques. The data
compression process consists of three major steps which
are removal of data redundancy, reduction in entropy and
entropy encoding [20]. The splitting method is employed
if the original file size (OFS) is larger than the maximum
capacity (MC) permitted. If M = OFS/MC, the number of
split files V is given by [19]

N { M if Misaninteger

~ linteger(M + 1) if M is a fraction

Let the original image be of size (w x #) where w and &
denote the width and height of the image, respectively.
Then the size of each of the N split images will be equal to
{wx (h/N)}[19].

The algorithm of the splitting technique is shown in
Figure 6.

2)  Algorithm for sending audio or video message

We use Java technology to explain and simulate the al-
gorithm for sending audio and video files. Java cannot be
used to develop MMS application for sending audio and
video files. This is because the Java library does not sup-
port the development of MMS application for sending
audio and video files yet [22]. Java supports media player
to play audio and video files using HTTP protocol. This
problem can be solved by masking header method using
image header (JPEG) to be known by MMS center.

a) Algorithm for downloading and storing the
message

The split messages are received by the mobile phone re-
cipient (MMS gateway), and then they are merged and
decompressed into a single file before storing it into the
database server. The algorithm for downloading and stor-
ing the message is shown in Figure 7.

Figure 7 explains the different processes that occur after
the multimedia messages are received by the mobile phone
recipient (MMS gateway). The OBEX downloader appli-
cation [23] is modified to implement the retrieval, merging
and decompression processes for the split files received
from the MMS gateway. Finally, the file is stored into the
database server and subsequently used for the telemedicine
processes.
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Figure 6. Algorithm of Splitting Message Technique Based on Pixel.

3) Modeling of the Proposed system

Use case modeling is used in requirements engineering for
capturing the requirements of the system [21]. Figure 8
shows the use case diagram of the proposed mobile tele-
medicine system.

Nurse interacts with the system for sending data, re-
questing for patient history, uploading and streaming audio
or video files and for receiving diagnosis results and con-
sultation. The doctor can interact with the system for up-
loading and streaming audio or video files for the purposes
of diagnosis and consultation. The administrator interacts
with the system for billing and performing other adminis-
trative duties.
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Figure 7. Proposed Algorithm for Downloading and Storing the Mes-
sage.
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IV. IMPLEMENTATION AND PERFORMANCE
EVALUATION

Mobile telemedicine system application is divided into
two parts, namely client and server. On the client side, we
develop MMS application to send multimedia messages
and streaming audio and video files. While on the server
side, we develop telemedicine system that can receive data
from mobile phones in the form of multimedia messages.
The implementation and evaluation details are discussed in

the following sections.
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A. Implementation

The algorithms are developed using Java technology.
Java 2 micro edition (J2ME) is used to develop the mobile
applications on the mobile phone and Java 2 enterprise
edition (J2EE) is used to develop the telemedicine applica-
tions on the computer server. To perform the simulation,
we use Sony Ericsson mobile phone types J105i, J10i2 and
K630i which have MMS and Java features.

1) Mobile application

MMS applications on the mobile phone comprise two
components, namely, MMS application for sending files of
size larger than the allowed one and MMS application for
streaming audio and video files. Figure 9 and 10 illustrate
the processes involved in sending large files containing
multimedia messages.

We separate application of sending multimedia message
to be two parts: (i) application for creating message and
(i1) application for sending message. The types of message
are made to be three: (i) message for containing image
files, (ii) message for containing audio or video files and
(iii) message for cropping the image file. We divide for
sending the media because each message types have dif-
ferent algorithm. We add cropping image technique to
solve if only a part of the image file needs for the next
process. It will make size to be small so that it can be sent
without compression and split technique. Then, the split-
files which is sent to server side but there is the message
failure sent whereas the message is part of split-files, to
solve the problem, the server will give message notifica-
tion using SMS to sender and request to send back the
message containing part of file that is unsuccessfully sent,
as in Figure 11(e). These strategies are to make cost-
effective within developing mobile telemedicine using
MMS technology.
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In implementing the mobile telemedicine system, secu-
rity issues need greater attention. This is because of the
fact that this system is a client-server application, with the
client on the mobile network and server on the internet
network. The compression and splitting techniques are
adopted for data security and for preservation of image
quality. Data security is ensured since the delivered mes-
sage is in the form of split files which are encoded. Image
quality is preserved since no resizing of the image is done
as in the conventional MMS method.

The MMS technology can be used not only for sending
multimedia messages but also for streaming audio and
video files. Figure 11 shows the layout of the MMS inter-
face on the mobile phone for uploading the audio and
video files.

Audio and video files are uploaded in the telemedicine
server by the nurse at the patient’s home by using HTTP
protocol. On the server, there is an application to receive
these audio and video files from the nurse. The telemedi-
cine server in turn transmits these files to the recipient
mobile phones (doctor and nurse) using streaming.

2) Server application

On the server, we have developed three applications
which are described below.

(i) The first application is for downloading the split
files from MMS gateway, merging them into a sin-
gle file, decompressing and storing the file into the
database server.

(1) The second application is the telemedicine system
(web-based) that processes the data sent from the
nurse or doctor.

(iii) The third application is used for streaming the audio
or video files to the recipient mobile phones (doctor
or nurse).

The split files sent by the nurse are first received by the
mobile phone MMS gateway. These split files are then
downloaded, merged and decompressed before storing the
message into the database server (MySQL). After the
message is stored into the database, the doctor can use the
telemedicine system to access the data, perform the diag-
nosis and input the diagnosis results back into the server.
Figure 12 shows the interface of the download, merge and
decompression.

o DSun

Server address sl
[http //localhost:8084/telem... |
Subject

[Diarhea desease |

Doctor

[3333 |
Patient H
[111111 |

Nurse
[NooT| ]

Audio / Video File  \Oweryljc

> fe
il
)

1 2 asc Joer
fcm 5 ik 6 mno
7 Pars 8y Qwxvz

L *- 0 #-+ JJ

Figure 11. Interface of MMS Application for Uploading Audio or Video

1JIM — Volume 9, Issue 4, 2015

The second application, namely, the telemedicine appli-
cation, is a web-based application. The telemedicine appli-
cation consists of several interfaces, such as main menu,
input patient data, input nurse data, input doctor data, and
input diagnosis result which are used by the telediagnosis
and teleconsultation processes. The interface of the tele-
medicine application is shown in Figure 13.

The third application, namely, audio and video stream-
ing is used to send message notification and to stream the
data to the recipient (nurse and doctor). We make use of
supporting software such as streaming server, apache and
MySQL for developing the streaming application.

=5 1=m > )|

|£:) MMS OBEX Configurater

File Help

[ console [ sMs service || MMS GBEX Downloader |
MMS OBEX Downloader Configuration

Host : |localhost
Database name : |telemedicine
Username : root
Password :
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Databits: 8
MMS mobile path : \Memory card/Other/MMS
MMS local path : | dine/EnterpriseApplication2-telemedicine-war_war/MOD/MMS
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Figure 12. Interface of Download, Merge and Decompressed.
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Figure 13. Interface of the Telemedicine Application on the Server.
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B.  Performance evaluation

The proposed mobile telemedicine system has been im-
plemented successfully and the experimental results show
that the system can be used in a real telemedicine envi-
ronment. To evaluate the performance of the system, we
have performed a few experiments on the client and server
sides. From the performance evaluation, it is expected that
the system is able to provide an adaptive MMS framework
for a mobile telemedicine system.

The simulated applications on the mobile phone for
sending multimedia messages (JPEG images) have been
tested and we have recorded several criteria, such as file
size after compression and the number of files that are
generated. We use the quality factor 50% in compression
process. Table 2 shows the results of the performance
measurement based on the compression and split tech-
niques.

TABLE II.
MEASUREMENT PERFORMANCE BASED ON COMPRESSION
AND SPLIT TECHNIQUES
Reduced File J—
Data Size Size After Split files | Pt File
. Sizes
Compression
153 KB 15 KB 1 file 15
115KB 33 KB 2 files 16,17
112 KB 52 KB 2 files 25,27
101 KB 12 KB 1 file 12
100 KB 69 KB 3 files 20, 26, 23
92 KB 23 KB 1 file 23
66 KB 19 KB 1 file 19
61 KB 48 KB 2 files 24,25
55KB 14 KB 1 file 14
40 KB 12 KB 1 file 12

In sending multimedia files, we use the three algorithms
described in section 3.2 for sending image files, for send-
ing audio or video files and for streaming audio or video
files. For text, it is not necessary to use the developed
system because for the text file SMS technology is more
efficient. To send image files, we use compression and
split techniques before sending the files. To compress the
image files, we use Huffman coding and we split the file
based on the file size. To send audio and video files, we do
not need to perform any compression again because the
audio and video files are already compressed to the small-
est size using 3GP and MP4 formats. In this case, we use
only split and file masking techniques. The files are split
based on the length of file and a header is included for
each split file for identification by the MMS center. This
procedure is required because Java library does not pro-
vide support for sending audio and video files. We mask
each split file with the JPEG image format so that it will
be identified as an image file by the MMS center. All the
split files are merged into a single file and stored into the
database server immediately after completing the down-
loading process. The third algorithm is used for sending
audio or video files using streaming technique. In this
work, we do not utilize the MMS streaming fully because
we cannot modify the system on the MMS center. We
upload audio and video files using HTTP technology
along with the required identifiers in accordance with the
database format. After the file is successfully stored into
the database, the system gives a notification message to
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the recipient (doctor or nurse) to carry out streaming using
the MMS technology.

The proposed system is still in the form of a prototype
which has been developed using Java technology. The
proposed mobile telemedicine system will yield the fol-
lowing benefits: (i) with the developed system, a patient
can consult a doctor while living in a remote area, (ii) the
doctor can diagnose the patient’s information using a
better quality of data without visiting the patient physical-
ly, (iii) the diagnostic results can be sent automatically by
the system to the nurse at the patient's home through mo-
bile phone number or email server based on the available
communication system, and (iv) the system also provides
streaming audio and video files using MMS technology.
The nurse, who is at the patient’s home, can communicate
and consult with the doctor for further clarification using
SMS, phone, or chat facilities of GPRS/UMTS.

V. CONCLUSION AND FUTURE WORK

This paper presents a study of an adaptive multimedia
messaging service framework for mobile telemedicine
system. The proposed framework is adaptive in the sense
that it allows transmission of different sizes and types of
files. We have investigated the development of MMS
framework from the view point of enhancing the existing
MMS limitations in message delivery and in streaming
audio and video files. The simulation results show that the
developed framework can be used successfully for sending
larger size multimedia messages which is not possible by
the existing MMS technology. In this paper, we have also
presented MMS technology for streaming audio and video
files. The aim of this paper is to explore the possibility of
using MMS technology in developing a mobile telemedi-
cine system and to the best of our knowledge this can be
considered to be the pioneering work in this direction. The
developed system is still in the form of a prototype. Re-
search is under progress to optimize the proposed mobile
telemedicine MMS framework using improved techniques
and applications.
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