BExXc—19

FIZHREHER REHREHDE) HARAREBES
Rk 24 4 5 23 HBIUE

HREE S - 25403
MZiER : HFHEB)
I HEARS : 2009~2011
SEREES 21700086
MREEEL (FIXN) SEEEHORBIZEDCENSAILT FRy o2y FD—5 OB E5S B #
il
HTEERESL (FE ) Autonomous decentral ized control based on local interaction for mobile
ad hoc networks
MERKRE
=2 0% (TAKANO CHISA)
[REMILKE - [R|RFFERAER - £HR
MEEES : 60509058

WFFERRREOBEEE (Fn30)

AWFFEIE, ZHNETHRF LT DEERICESS BESEEI#E) 27 FEy 7 3xy hU—
7ML, RETERICES / — RORBEEICL > T, Xy MY —27 2REZMENICEE
LWHBNZEL Ry =2 U Y —2EREMZEBLT 52 L2 AN E LTWD. AFFEEE
H GRE1-FRE3) I, ERLEARIZILLTO®EY TH5H.

(E1L) *y NV—27 OBEEERBIZ L D7 7 A X FRF ORI 2 [HE

T b =7 OBERERIC LY 7 7 A EOTRFF SR SN DRSS LT, 7 7 2 Z i
DL ENE 2 RS D RIRIERIE T 152 2 DEE L, TN ORMEi 2T -7, — > H DR
BIEDB AT K > TR IE AT OB L EVE 2 MR 927 70— TiE, HEEERSBARE )
LENTHTND &, ZERMEE AR OIRME O ZALITIRRBIR st B2 5 2 5 &\ ) Ry &
olzlzh, BEOR Y U= TOEBANEL W2 LR bhoTe. —F, ZEMIEEAN D JEIE
ERFETHT7T 7 u—F T, HET DO MVORDEETRTHIE T TAZY A ART T
AGBERIEAT D LN TE, DMORIBOLEZRIET HZ Lol

fRE2) v FU—27 T LOHEMI{KIC L DS

ZNETORMBET M, SmAFENT, R TRRYy NU—2 T LD X5 RIRE LT
ETFNEBELTWER, MAOBEIZEE L, 2=y N T 757 LV #EMR Ry Y
— VT NEHEST, METFIEONREZFML, ZOHIMEL B LT,

(BE3) xv bU— 7RO

FEAGFRAS 2 BRI R DNy T V) —FkE L L, BEFEICRLVBR LI 7 A ZI22o0T,
7 7 A X MERRC T S FND K] (First Node Die Wil * > N7 —27 N THEANZ / — KR
EHARTTREIC 22 5 £ CTORER]) &, / — FOEFROREHMZ(ICOW TRl 217> 7. £ Dk
R, BEFEPUATALY bELTHWD Z LRG0T,

WFFER R OBEEL (330) -

The aim of this work is that we apply "the autonomous decentralized control based on the
local interaction" considered so far to an ad hoc network, and realize network resource
management by which the state of the whole network is controlled indirectly through the
autonomous operation of each node based on local information.

For the research plans (Subject 1 - Subject 3), our achieved contents are as follows:

(Subject 1) Problems of destruction of cluster structure for the dynamic network topology

This method does not guarantee asymptotic stability with regard to the size of the
amplitude of the distribution that represents the cluster structure. Therefore, it is difficult
to keep the structure in a dynamic environment. In this study, we considered and evaluated
two approaches to solve this problem. In the first approach, we introduced an amplification
operation to guarantee the asymptotic stability. However, we verified that amplitude



changes exponentially even if the amplification factor deviates only slightly from the ideal
value. Thus, this approach is rather impractical in real networks. On the other hand, our
second approach is a method that uses distribution vectors to preserve distribution history.
This method can control the number of clusters and cluster size by changing the
components of the distribution vector. In addition, it is possible to guarantee the stability of
the amplitude of the distribution. As future work, we will examine the temporal variation
of the amplitude of the distribution in case that the initial state of the distribution changes
over time.

(Subject 2) Problems of simplification of a network model

We assumed the limited network model like a two-dimensional lattice-like network model
in which nodes did not move. In this research, we evaluated the effects of the proposed
methods and confirmed the validity in consideration of movement of nodes by using the
complicated network model like unit graph.

(Subject 3) Evaluation of network performance to the proposed clustering method

We made the evaluation index the battery residual quantity of each node concretely, and
evaluated the FND time (First Node Die time: time until the first node becomes impossible
to use in ad hoc network) and the temporal evolution of the probability of survival nodes at
the time of a cluster configuration. As a result, we showed that the proposed method was
superior to the existing clustering method.
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