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ABSTRACT

This paper presents new multimedia transmission and synchronization scheme for parallel server in wireless
environment. The proposed scheme is developed for the parallel server that stores MPEG-4 data according to
VOP (video object plane) types, i.e., I, P-, and B-VOP. The goal of our research is to develop the enhanced
multimedia transmission scheme that copes with load unbalancing, congestion, and jitter. Thus, we consider three
issues; the data striping, the priority queuing, and the multimedia synchronization. First, we develop a parallel
server architecture in which each server separately stores video data that is striped by the MPEG-4 VOP types.
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Conventional Proposed
scheme scheme
Buffer Size 64 Kbytes 64 Kbytes
Upper Threshold N/A 85%
Under Threshold N/A 30%
E 5 I8 AApe AlEE el A
Conventional Proposed
scheme scheme
Buffer Overflow 19.4% 0
Buffer Underflow 5.6% 0
Average Buffer Usage 73.4% 66%

if ( BLi > Byr ) // if buffer level reaches the upper
threshold

flagtmp « flag; // current status stores in flagtmp
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Set flag <« overflow ;

Send Higher_rate message to the server; ;

else if ( BLi < Brr ) // if buffer level reaches the
lower threshold

flagtmp « flag; // current status stores in flagtmp
Set flag < underflow;

Send Lower_rate message to the server;

DetectChange_of flag in the BS
if ( flag == overflow )
while ( flag ) // while flag is overflow
if ( Bmax < Bi + sizeof(MMUy) )
/*
If there are enough memory space for allocatin;

additional buffer in the base station, then allocate
additional buffer

*
Bi <« B;i + sizeof MMUy) ;
count ++ ;
else
Discard MMUjx ;incoming packet is discarded
Start re_sync phase ;

else if ( flag == underflow ) // setting the timer for
calculation of re-sync time
threshold

Set timer;
while ( flag ) // while flag is underflow
if ( timer is expired ) // if the timer is expired,

Start re_sync phase; [/ it is the changing of
network condition

else if ( flag == normal )
Send Normal_rate message for the server;
if ( flagtmp == overflow )
/‘k
past status of flow is overflow calculation of

allocated additional buffer size reallocate buffer
for current stream

*
By’ « sizeof(MMUy) « count;
Bi < Bi - Bi’;
free ( By’ ),
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File format QCIF

Number of frame per second 7.5 (frames/sec)

Running time 3600 sec
Total number of frames 26998
Total number of GOPs 2250
Number of frame per GOP 12
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7. AEHol FEhH

Network delay model between the
server and a base station

Exponential
distribution

Avg: 100ms
Min: 30ms
Max: 120ms

Network delay between the single
server and a base station

[I frame server]
Avg: 100ms
Min: 30ms
Max: 120ms

[P frame server]
Network delay between the parallel| Avg: 60ms

server and a base station Min: 30ms
Max: 120ms
[B frame server]
Avg: 80ms
Min: 30ms
Max: 120ms

Channel .scheduling algorithm of the WES

base station

Bandwidth of the base station 2Mbps

Buffer size of the base station 10Mbytes

Allocated bandwidth for mobile host 40Kbps

Buffer size of mobile host 90Kbytes

Upper threshold for buffer of the

. 0.75
mobile host
Lower threshold for buffer of mo- 03

bile host
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