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Abstract

Method for synchronizing multimedia data is needed to support continuous transmission of multimedia data
through a network in a bounded time and it also required for supporting continuous presentation of multimedia
data with the required norminal playout rate in distribted network environments. This paper describes a new
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synchronization method for suppporting delay-sensitive multimedia presentation without degration of quality of

services of multimedia application. It mainly aims to support both intramedia and intermedia synchronization

by absorbing network variations which may cause skew or jitter. In order to remove asynchonization problems,

we make use of logical time system, dynamic buffer control method, and adjusting synchronization intervals

based on the quality of services of a multimedia. It might be more suitable for working on distributed

multimedia systems where the network delay variation is changed from time to time and no global clock is

supported. And it also can effectively reduce the amount of buffer requirements needed for transfering

multimedia data between source and destination system by adjusting synchronization intervals with acceptable

packet delay limits and packet loss rates.
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Algorithm_Buffer Management(PTT,PPTT)
Input: PTT(Presentation Time Table)
Output: PPTT(Packet Presentation Time Table)

Let P(i,j) be the newly arrived j" packet of media
i through a given network;

Let PPTTIi][j] be the presentation time of P(i,)
for PTT;

Let LTU(@) be the logical time unit assigned to
the presentation device of media i;

Let T. be the current time of LTU(i):

Let a be the packet arrival rate in a given unit time;

Let £ be the packet playout rate in a given unit time;

Let w be a packet size; . .

Let n be the number of packets to be presented in
a unit time;

Let p; and y; be the upper and lower threshold
of the buffer for media i, respectively;

Let ¢; be the allowed packet loss rates of media

iin a2 given unit time;

Let @ curemiy be the cumulated packet loss rate for
media i in a given unit time

x = (a - B) * w; /* determine the current buffer level */
iflw + x < p and PPTT(i][j] < To) then {

store P(i,j) to the corresponding buffer;

=1+ w;

]

else if(pamemp < @i and X < 7) then {

skip P(ij);
@ cureent®) = P curenm(i) 1/m
=1t w;

]
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Intramedia_Synchronization(PTT,PPTT,P(i,i))

Input: PTT(Presentation Time Table),
PPTT(Packet Presentation Time Table),
P(i,j): the j'h packet of media i to be presented;

Let PPTTI[i][j] be the presentation time of P(i,j) in PTT;

Let LTU(@) be the logical time unit assigned to the
presentation device of media i;

Let T. be the current time of LTU();

Let n be the number of packets of media i presented
in a unit time;

Let @; be the playout duration of a packet in media i;

Let A be the allowed maximum jitter rates of media i;

Let p; be the nominal synchronization interval of
media i;

Let 7; be the extended synchronization interval of
media i;

Let ¢; be the allowed maximum playout rate of
media i;

Let ¢ cmp be the current playout rates of media i;

Let ¢; be the allowed packet loss rate of media i
presented in a unit time;

Let @am@ be the cumulated packet loss rate of
media i for in a given unit time;

Let Scum@ be the cumulated presentation skew of media
i for presented in a given unit time;

Let D and Aj;; be the nominal and actual network tranfer
delay of the jlh packet of media i, respectively;

pi=1/86;

vi= pit A;

status = Intermedia_Synchronization(P(i,j));
if(PPTT[i]j] < PPTT[i][j-1] + p: and status ==
OK) then {

present P(i,j) to the presentation device of media i;
LTU@) = LTUG) + 64

]

else if(P[i]j-1] + pi < PPTT0)[] < Ph]j-1] + 7;
and

Sem@m < pi and status == OK) then {

154

present P(i,j) to the presentation device of media i;
LTUG) = LTUQ) + 85 + Aij - D‘j;
1

else {

f(gamp < ¢ and $eanp < ¢ ) then |
skip P(i);

Pami = Pami 1 / n;

LTU@) = LTUQG) + 65

Sty = Panny + Dy - Ay [ 65

0i= 0:i+1/n

}

else rteschedule the transfer times of remaining
packets in

media i;

]
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Intermedia_Synchronization(P(i,j))

Input: P(ij): the j* packet of media i to be presented;
Output: OK, NOK;

Let m and i be master and slave media, respectively;

Let LTU(@) be the logical time unit assigned to the
presentation device of media i;

Let 6; be the nominal synchronization interval of
media i;

Let n be the number of packets of media i in a unit
time; Let o(m,i) be the allowed maximum
discontinuity rate between m and i;

Let Px and Ax be the nominal and actual packet
playout rates of media k, respectively; -

Let ¢; be the allowed maximum playout rate of
media i;

Let ¢ @ be the current playout rate of media i;

Let ¢; be the allowed packet loss rate of media i
for a given unit time;

Let @am@p be the cumulated packet loss rate for
media i for a given unit time;

Let Scmgj) be the cumulated presentation skew for
media i for a given unit time;
if(1-p(m,i) < (Ai * Pn) [ (A * P) <

then {

return(OK);

b

else {

ifLTU(m) < LTUG) and @eamp < @ o and Scummi <

61) then {

skip P(i,j);

Pomi) = Pamp + 1/ 1

LTU@) = LTUG) + 1/ Pg;

}

else {

I+ p(m,i))



X/ QoSE o8¢ A Helvicio] Ad o ZejAldold §713 7

if(Scommiy = 049 {

duplicate P(m,j) and playout the substituted operation
for media i;

]

else {

duplicate P(i,j-1) and playout the

substituted operation for media i;

Peniy = $amey + Pi /) 05

8i=6i+1/mn

]

}

return(NOK);
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