7 5o R

FRE LR § R SRR

!

wl,

MPEG-4 83 8 i IR B2 X3P @# P iF
The Desgn and Implementation of
an M PEG-4 Media Streaming Server

E R
P90 8
LAY

SR AT 1

EF ORI R msé%”’:i‘
(video streaming) # £ %7 ¥ P
HFRE NP hp o AAF RS T
FFAL 0 H PR S TR R 2 2
REFEBRYTLRL o ST ILAGR
EFRER > S AERY AT T R R

[ TED = B (P A B (1)£rf?¥gr} 7
SR TE ¥ it BCE T Pﬁ—f ~ (24w L__*); "L E B
T WER SR R G - d 0 MPEG {2
4 )if@;wﬁ L VR RO A LE S

Bl BRI F R DGR < S
wL,—u AR MPEG-4 152 e & 48 H i
AFE B ph, TREITNNT L BN L (D
MPEG-4 # % %iE % ~ (QMPEG-4 488 2 5% 4 4%
® - (MPEG-4 §:% B iR R E o
M4k 48, MPEG-4, 8 in, B, BIRE, F

it o

-4
-7
M

o

Eg)

Abstract

MPEG-4(ISO/IEC 14496) is the state-of-the-art
standard for describing the presentation and
composition of multimedia contents. It enables the
integration of different media data in  an
objected-based way. The specification of MPEG-4
includes media data access framework, video/audio
codec, and synthetic object presentation and
integration method of different media data.

The research topics of this project are: (1) how to
stream video data in internet, (2) how to send high
quality media in the internet with low bandwidth. The
design of the MPEG-4 standard includes the needs of
streaming media in the network, so in this project we
implement the streaming park of the MEPG-4 standard
and develop some tools, which are: (1) The MPEG-4
file format editor, (2) The MPEG-4 video format
transformer, (3) The MPEG-4 streaming server.

Keywords: MPEG-4, Multimedia, Streaming,
Network, Server, Implementation.
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Following the great success of MPEG-1 and
MPEG-2 in the Audio/Video market, the ISO MPEG
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group continues to develop their next standard —
MPEG-4. MPEG-4 targets on several issues: authoring
and encoding of object-oriented scenes, encoding of
natural and synthetic media, media streaming, uniform
transmission interface in the heterogeneous network
environments, and fancy human-machine interactions.
Therefore, MPEG-4 is designed to be applicable for a
wide spectrum of the presentation applications.

The MPEG-4 standard comes in severa parts.
The definition of the binary scene description and the
management information of the elementary streams are
specified in part 1. System. The scene description is
based on VRML and specifies the spatial-temporal
composition of a MPEG-4 presentation, and the
elementary streams convey the coded representation of
audiovisual data to the receiver. Then these media
objects will be composed into an integrated
audiovisual presentation at the receiver. Compression
techniques of visual and audible media objects are
specified in part 2 and part 3. Other parts of MPEG-4

describe reference  software  and  conformance
procedure (part 4 and 5). In part 6, the delivery
multimedia integration framework (DMIF) is

introduced, which standardizes the transport services
features which are available for the MPEG-4
applications.

In this project, our purpose is to research the
streaming technologies and to develop some useful
systems:

2.1 The M PEG-4 video format transformer

To facilitate MPEG-4 video content creation, we
propose our architecture for MPEG-4 video content
creator. For the quality and availability of video inputs,
we choose the MPEG-2 video clips and captured video
to be our video source. This encoder can convert
MPEG-2 video clips into MPEG-4 compliant video
clips, or capture video frames and convert them into
MPEG-4 video clips.

2.2 The MPEG-4 fileformat editor

The MPEG-4 standard proposes MP4 file format
to be media data storage format. According to MP4
specification, media bitstream can be divided into two
parts: media description information (metadata) and
media data. The media description information is
stored in a “moov” atom, and the media data is stored
in a “mdat” atom. Without any GUI application
assistance, we can not create MP4 file in an instinctive

way.



To facilitate the MP4 file creation and
management, we implemented an MP4 file editor. The
encoded MPEG-4 video data can be transformed into
MP4 file track easily. The media samples of the media
track can be analyzed and the statistical information
can be used to schedule the media samples streaming
plan.

2.3 The M PEG-4 Streaming Server

Conforming to the MPEG-4 file format and
media data streaming definition, we propose the
architecture design and implementation of a MPEG-4
streaming server. In the streaming server, we propose
the design and implementation of media data
segmentation, SL packet generation, user commands,
and the access unit timing information. In the client
site, we propose the design and implementation of the
access unit reconstruction, SL packet lost detection
mechanism, and integration with open source 1SO
MPEG-4 video decoder. With media streaming, users
can review the media presentation at the streaming
client in real-time.
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3.1 The MPEG-4 video format transfor mer
3.1.1 System introduction



The architecture of the MP4 file editor isillustrated in
Figure 3. To extract the access unit in the media
stream, we implemented the packetizer module to
segment access units from the media streams. Our
packetizer module can recognize the MPEG-4 video,
MPEG-1 Layer-3 audio and OD command encoded
bitstream. After access units are extracted from the
media stream, we put these access units in the sample
buffer. Then we update the MP4 file sample table
information and store these samples in the media data
atom (‘mdat’ atom). The user interface of the MP4 file
editor is shown as Figure 4. The atom information is
displayed in the right Information window. The left
window is the tree structure of the MP4 file.



of the MPEG-4 streaming and develop some useful
tool to facilitate the process of creating the MPEG-4
video and streaming the media via the internet.
Currently, our system is useful to process the video
only MPEG-4 media, but we cannot stream the scene
data with network. We will still work on some
advanced research topics about the MPEG-4 streaming
technology.
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