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A Scheme of Real-time Multimedia Communication in ad hoc
Networks Based on Probability Degree Clustering
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Abstract The transmission of real-time multimedia is seriously affected by the mobility and highly dynamic topological of
ad hec networks, a clustering algorithm based on probability degree(PD) is propesed by using Markov process for solving
the problem of instability and data losing in multimedia communication. Firstly, the algorithm forecasts the next time
connectivity of the link between two random nodes based on that of current time, and then the node of the highest link
connectivity probability is selected as the Cluster Head. The simulation results show that the number of clusters of PD is
less than that of highest connectivity degree algorithm ( HD), without overlapping nodes so that maintenance cost is
effectively decreased. The number of cluster members shows minor differences, so it illustrates that PD algorithm has higher
efficiency and no increase burden of Cluster Head, although the clustering number decreases. Finally, on the basis of
clustering and considering the UDP protocols, a scheme of real-time multimedia communication in Ad hoc networks based
on Probability Degree clustering is given. The multimedia communication is stable in ad hoc networks with the scheme and
the problem of losing and out-of-sequence of data packet is solved.

Keywords ad hoc networks, Markov process, probability degree clustering, real-time multimedia communication,
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Probability Degree Clustering Algorithm

{ for (i=ljisn;i+ +)

D) = 3 Ppop)

D, (k) ='mBX(D(1),D(2) ,7,D(n))
VBTN RRERKNY A

k. role = ClusterHead; //4% k MY A N EH

k send ClusterHead message to j;

return;
for(je N(k)) {j send JOIN message to j;
J. role = ClusterMember; //8 j M S WER AT A

return; | |
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Fig.2 Cluster members of PD
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(a) ThiFile 4% &,
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B 3 TbiFile fl TbiFragment )& i =R
Fig.3 Table format of ThiFile and ThiFragment
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Fig.4 Message format of sender
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Fig.5 Message format of receiver
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REEESREHN, 38BN

(DRFEERZE—-N“HRER” |, MIOP
BT R EE;

) BRBEERBEEE FREXWIE,
RO O] 3@ 13 #8 R 2 »p X & 9 TblFile 1 TblFragment 3§
BRRREEMHBE;

) EWENE T “ARFRE"HRX,HE
WREEALLREMN B
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B RBERE A B
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FAHEREEERE R ER” OIS T
EEERENR B, BRE R REE B FEBC
HAFAHEEBRXHMERT S, BRET
ad hocME M RS, ATRIBEE R, EE WA
HE P —3K % TblAlFile, HTFiE BT AN XS4
BUER . HEBBRRY A p,, RERSE—13X4,H
BB & 2% & B ER R 2% RO, B A i
WA, RE N EEXHL filename fi F B 5
filefragment 9 “ UL K K" IR L. B HHE A trans
BFAREEXLER, BRAFRERSERSE
TblAllFile, 3% 215 8L B LA UGS FE T 5 py B9 5
SEBRBEBRAYEp. REWEp, MYiSp, &
M EE, AUEREES; RAR, WK 5
fE8.

HH trans BFEENHREN .

BEWTEEH

int main( string filename , int filefragment)
| for (i=131<i<n;i+ +)
{ if (filename in i. ThlFile)
if (filefragment in i. TblFragment)

{ k=1i; //k 2} filename. filefragment & 7F ¥ 5 5
break {
else continue}
if(k NOT null) k transmit filename. filefragment to i

else return null}

BT ad hoc W 4% MBS Bt M RE Z5 M B 2E 1k, B
MR E MR EERRBEN S, B EES
HWRALGEN HETEER,
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Fig.6 Example of Communication
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W 6 BN AE 2.3 WHE T 485 B4 trans
BFEHLE:()BR: -1 2, H A2 YT
R Gy itk R UL ) 2 JE AR 34 FileWar (9 BY 1, [
B A AR TR RO % A B (2) B R 4B FileWar
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TREBFEEZA; ) WA, TA@HTAQ
HESTEE, LMES FileWar BRI AR HBL; (4) 0 + 1 B
Z,CEMmE BN 12,3 AR BR 4;(5) B ¢
+2 B2 HEMEERN R P A THERE o, N
Fee + 208 ZI BT P Wi fE o, W @M H ¢ +2 BRI 4P
BHRAHEERE P RT & M1 AUFF N(8) & E
BHRO;(6)+ 1 AW HOQEHTHBET AR
NOYHFERSNE)FRER, HUPO.p) TR
K RAE N B, SRS A5 5 FileWar R
B4, HTFAKRRE, Y S B FileWar BB
Bent AT F R, B X R A LB, REA
B3 Bk, AT R R E R WO B 4 R R
B

4 F i

A3 Markov 3 B4R 1 T R FHERE M4

BHEE. BT PDEEEETHEMBERER, A
WREHHOTREEEEHAE, FMEEAT AL
HEE MEBESAHBHAANEL T HD B, Xt
B PD BB R .. EILsHEER & T UDP
B EBE T ad hoe P ST B EIKFERER
R ERRVR T HRERRE, BT URRE K
R, REROR G IE S B3k, BB st e i,
MAMERERMRF LR, X FELHELR, &
ATRIEE K BB 15 BE B A A 4, TR &0 S0
iR
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