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LINKING MODELING AND ANALYSIS OF MOBILE
AD HOC NETWORK BASED ON MARKOV THEORY

ABSTRACT

Nowadays, Mobile Ad Hoc Networks (MANET) has been one hot research subject in
telecommunication technology fields, because it is decentralizing, self-organizing, and highly
dynamic networks formed by a set of mobile hosts connected through wireless links, without
requiring any existing fixed backbone or infrastructure. It is widely used in military, recovery,
commercial, civil, and temporary communications and other fields. In the MANET, the linkage
changing between two nodes has a significant impact in the performance of the network, but the
link generation rate reflects the changing rate of neighborhoods of MANET. So the generation rate
is an important index of a network connection. Several mobility models are first introduced and
then new mobility models for MANET are presented in this paper. In the models, this paper will
make use of Markov theoretical tool for modeling the link changing of mobile nodes, and the
analysis is given in the following.

First of all, this paper will deduce the linking generation rate for discrete Gauss-Markov
mobility model and generalized discrete Gauss-Markov mobility model. The characteristics of
models are analysed, and the stability of node degree is discussed in the end. The movement
pattern of mobile nodes in the model is characterized by time interval, speed and direction, which
reflects a certain degree of randomness and yield more realistic behaviors.

Secondly, for the link changing of static network nodes in an arbitrary arrangement in the
modeling, the system is composed by deleting, rewiring, adding, and no change to switch among
four states of the link changing by the stochastic differential equations tool. Its analysis of a series
of result; obtained, and the important things are /4% moment exponential decreasing and the
stability analysis for the system. The mobile node speed factors are primarily taken into account in
the systems. _

Finally, for the link changing in the generalized system modeling and analysis of mobile
nodes, this paper takes into account the impact of factors, and gives the judge this system
instability or stability of the judge's theorem.

. Peng Yu (Applied Mathematics)

{(



Supervised by Jie Zhou

KEY WORDS: ad hoc networks, the changing rate of linking, Markov theory, stability
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HF%. WETHOBTRENTRERCEANRENRSLRER, BT AH
HTBH%E, MAXBHIIR, BIREESTHETSR PAKERAFEL
BEHROREHTHERER, EFUSEBHTINTAHR. FER—HE
RN BN, HIEB3IBEIMS, B) AdHoc FM%. NIZTEM#3) B
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AREEB ABMEERE LR RIRMHE &, HRAEEROCREZES,
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& AdHoc MBI 45 Ml S BB AL I R — MBS A2, SR TR
KRZORETMRR, B, VEANBZ. ¥EARENMNE, NEEZNAELH
TRAFRESCENRAES. B5IETAEETHSHRE OlniEs. 54
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B — LB IR AR R0 (Hybrid modeling systems), FED/RARBAELS,
Mk Z LRSS ZUTT LB R EFHRSERZAT MBI .

1.2.1 Ad Hoc MZ&#LA
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THERN A FRBERBZNEHFS, HTEESIEEX, BRINBER “Ad
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Hoc” — M RIRMF XM LM% . 1972 %% E DARPA[I R M2 4H Tk
P4 (PRNET, Packet Radio Network) Ad Hoc M&ZHIRTE, EHRMEVIZN
REBEBFEFNEFT K. AdHoc MER—MIFHNELB BRSNS, B
B LB FEA AN . B3 AdHoc MR Mz AT AR
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PLAISCHL, L3RI EEA PRI, ER RS HEE RH RN BIL UK LLEER
BTFRFRENEW, SRR & E%E.

Q) FERMELERTE: BTEREEXSFOYESRE, WEXTREEH
FHERBRAZHYIE. FEERNEETRERNENER, FECHMETH
RUBFEGFEHEERSS. BT BB INKRLSE KB TE e L% iEmFe, K
BEAd Hoc P& i F P R ERMUNIR S, XA S Ak B A M &R A MERL A
[ A R 0

() ENH SREIERZR: Ad HocMEH A RAFTH A FIEFKTERD
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RENVTAENETEFERE, RUEHAd Hoc4.

(G) Ty, BHEMER: BAMBRETRIERPLO, BN ABNTE
R—AMHEXME. RAEEPEHTR, RANETES SHgEN, 72
RN DI T .
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LM% fARX E e M TS REEH.
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B KA R B E TR
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HIRIEEST SRSERLIN, AR i % P B iR & (S e 28) Se kA
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ma, ERFEERERT, BREEINTLRTRRRENFRCLW
BN BREIBACA L, B XMarkovBER REMBI AKX E AR FBURE R
. Bl RIRTEAFORMER33], AHAFSEIRENEE DR
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L4 ZEEREMNMEETE

TEEERRERE— EME Ad Hoc W S REBBEINTIR, BXHR
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MANET &, FEEMEREURNNENEREFERNEN, MEETUER
MT BB AR EET RS, Elt, EETUERMRAMELEEN—
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R 2.1 EEW-D/RATRER S, ERNTRAFHERCZKFEHER R
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Hoc P& 8 —4 fIER BB A R EBK.

Wit 22 HEFE 2290, EEBNZ, B—FaANERTUEL,, (=0
BREERENEKEaRnTZ.
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