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Abstract A clustering scheme for ad hoc networks is aimed at managing a number of mobile devices by utilizing
hierarchical structure of the networks. In order to construct and maintain an effective hierarchical structure in ad
hoc networks where mobile devices may move at high mobility, the following requirements must be satisfied. (1)
The role of each mobile device for the hierarchical structure is adaptive to dynamic change of the topology of the ad
hoc networks. The role of each mobile device should thus change autonomously based on the local information. (2)
The overhead for management of the hierarchical structure is small. The number of mobile devices in each cluster
should thus be almost equivalent. This paper proposes an adaptive multihop clustering scheme for highly mobile
ad hoc networks. The results obtained by extensive simulation experiments show that the proposed scheme does
ndt depend on mobility and node degree of mobile devices in the network, which satisfy the above requirements.
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£1 V5AEH

Mobility
(m/s)

Cluster Range

10-25

20-50

30-75

5

10.41 (18.31)

5.35 (36.74)

3.89 (51.26)

10

10.09 (17.81)

5.55 (34.65)

3.72 (54.12)

20

10.50 (18.38)

5.68 (35.13)

3.75 (53.60)

£2 IIREAUNRDOREYKRy THREBKKRY TH

Mobility Cluster Range

(m/s) 10-25 20-50 30-75
5 1.97 (5.63) | 2.74 (7.52) |3.12 (7.92)
10 2.00 (5.85) [ 2.76 (7.46) |3.29 (8.16)
20 1.95 (5.72) [ 2.62 (6.94) [3.13 (8.25)

£3 ISREBEISRAEAINE

Mobility Transmission Range (m)

(m/s) 100 200 300

5 5.35 (36.74) | 5.09 (38.86) |4.37 (42.14)
10 5.55 (34.65) | 4.95 (40.13) [4.12 (41.41)
20 5.68 (35.13) | 4.89 (39.02) {4.57 (41.17)
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(m/s) 100 | 200 300
5 2.74 | 1.64 1.25
10 2.76 | 1.90 1.35
20 2.62 | 1.97 1.54
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unit: ms
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£6 IIRENY FOLEEH

Mobility Cluster Renge

(m/s) 10-25 | 20-50 | 30-75

5 47.80 |12.80 | 7.90

10 84.00 | 36.40 | 22.60

20 169.40 | 62.70 | 41.70

&7 SHRHTIR

Mobility Cluster Range
(m/s) 10-25 20-50 30-75
5 43.70 (39.40) 11.60 (6.60) 7.40 (3.40)
10 73.50 (70.60) |33.40 (21.90) {20.80 (8.70)
20 151.40 (137.40) [58.50 (34.50) |38.50 (14.60)

#£8 /—ROZ5A% 1D &L L REBBE

Mobility Cluster Range

(m/s) 10-25 20-50 30-75

5 1132.00 (861.80) | 658.10 (814.40) | 572.60 (752.10)
10 2323.30 (1458.70) |1489.90 (1620.80) [1161.70 (1355.10)
20 4705.50 (3849.20) |2854.90 (3151.60) }{2076.00 (2621.60)

FOFEREZLEIGREBMCEENS. L, 75 AR
/J— ROBEIIICHLUTELL TOIUE, OIGRERIIEIE
0ISIEVEE X5,

J—ROBEEEERELT5L 77 RAZBEROBENIRE
HHEC DT KB, BRE LU TIGREMAEL ko T
5. LLahS, RERVWBATEX, RAENEE/—F
#F v 7T BMBICRELT 3 B9 (600ms) THB. Y52
2914 ZOBEEBLTBE, 7T AZEROTDDRLEHIEE
BT LB, BRELTXIHEOIEREE L x> T 5.
Y hic &b, EFEH/— FOBEICH L TEBHICY 5 A%
UV TEITES CENTETVHEERS.

F6W, /—REBHLTVBMICEI 72T AEAY
FOBERERYT. VIR A XOWEEAELTHIEY
29 MT—UHhDY S A REDDIRL X B (B 18W), ¥
FAZNY ROZEEHHDEL KD, 7 FRAZYA XA
10-25 DEE, Xy FI—IHIFET S VS AT 10 BE
TH3 (R 18H). BLYITRAENY ROZEHENBEEIC
BOTH, —YFRZYEDDYFTAEANy FEERE, 1612
ETH3. TTT, /— FOBEEEORMIHLT, 75X
ZAy FOTERE ¥7F URBEOHSTHML TS T &M
bhd. DED, /- FOBEBEEICHLT, 75X&ZA Y K
DEERHIE L HLFIEFRETNE > TV, /— ROBENE
EICH LT, 75RA2N\y FOEBHABROITEAL TV
V. T/ —FOBBIEEZB LKL LTS AZAY
ROBMBRINCHAT 5 L3RV L#AITES. &/—F
DY 5 A% ID E(LHR L RESEBE (5 8 2) KMLTLEL
TEHNERB. UECKY, FFETIR/ — FOBBEESE
Ko LTHR Y FT— 7 R2KICIBRAKAFES X 5T
L+ S TEBLEXS.

5. F & &

BN TR, RVFRYTIIZX&2) U FOEHEICDONT
R, UEFHRBLESRIVFRY T SAZY) T DWTER
HIFHIZ TR NERETR - T2,

SHOBEZ, 7 ERv IRy bPI—JIEBFBIFZA%Y
YITNVIIXLIKHLT, /—FOBEICHLTEDI SR
2V F7NTY XLOBEGEDTUET E 2 & 5 EEE 5t
LTWLFETHS.

E] i

AFHFEDO—EE, LETIIKENENRRE (—RHER) Db
CICHBLI-LDTHSD. TTICBLTHERET.

X R

[1] S.Basagni’, “Distributed Clustcring for Ad Hoc Networks,”
Proc.99’ Int’l Symp. on Parallel Architectures, Algorithms,
and Nctworks (I-SPAN’99), 1999.

[2] C.Chiang, H.-Wu, W.Liu and M.Gerla, “Routing in Clus-
tecred Multihop, Mobile Wircless Networks with Fading
Channcl,” Proc. of the IEEE Singaporc Int’l Conf. on Nct-
works (SICON), 1997.

[3] C.R.Lin and M.Gerla, “Distributed Clustering for Ad Hoc
Nctworks,” IEEE Journal on Sclected Arcas in Communi-
cations, 1997.

[4] S.Bancrjecand S.Khuller, “A Clustcring Scheme for Hicrar-
chical Control in Multi-hop Wircless Networks,” Proc. IEEE
INFOCOM’2001, 2001.

[5} A.D.Amis, R.Prakash, T.H.P.Vuong and D.T.Huynh,
“Max-Min D-Cluster Formation in Wircless Ad Hoc Net-
works,” Proc. IEEE INFOCOM'2000, 2000.

(6] &0, HL, B8 BE “TFRy IRV bI—JiLBIBIS
AZRRE, » BT RIEBEESRNEE D-1 Vol.J84-D-1 No.2,
2001.

[7] C.E.Pecrkins, “AD HOC NETWORKING, Addison-Wesley,
2001.

[8] T.Ohta, K.Ishida, Y.Kakuda, Shinji Inouc and Kaori
Macda, “Maintenance Algorithm for Hicrarchical Structurc
in Large Ad Hoc Nctworks,” Proc. of Int’l Conf. on Fun-
damentals of Electronics, Communications-and Computer
Sciences (ICFS2002), 2002.

[9] T.Ohta, S.Inouc, Y.Kakuda, K.Ishida and K.Macda, “An
Adaptive Maintcnance of Hicrarchical Structure in Ad Hoc
Networks and Its Evaluation? Proc. of 22th IEEE Int’l Conf.
on Distributed Computing Systems Workshops, 2002.

— 136 —

NI | -El ectronic Library Service



