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Abstract

A MANET (Mobile Ad hoc NETwork) is composed of wireless mobile nodes without the presence of a wired support
infrastructure. In resent years, the interesting designs of MANET system include the applications for the Inter-Vehicle
Communication (IVC), Military Communication Systems, and Personal Communication Systems (PCS). In this
sub-project, various ad hoc routing protocols will be developed in order to fulfill the transmission requirements for
the Inter-Vehicle Communication. By incorporating the technologies of smart antenna and the Global Positioning
Systems (GPS), the efficiency of the routing protocol can be further increased with the extended transmission range
of the mobile devices. In the first year of the sub-project, the location-aware routing protocol was designed and the
efficiency and feasibility of proposed routing protocols were evaluated via software simulator. In this year (the second
year), the major achievements of the sub-project includes (1) Location and mobility aware Medium Access Control
(MAC) protocol design for directional antenna-based MANETS, (2) The efficiency and feasibility of proposed MAC
protocol which are evaluated via software simulator, and (3) Implementation of the famous AODV (Ad-hoc
On-Demand Distance Vector Routing) protocol via the ARM-based embedded experimental platform. The
combination and performance evaluation of the MANET communication module and the experimental platform is the
major objectives of this sub-project in the third year.
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B4 ~ Throughput vs. Number of Nodes ( Velocity =
10 m/sec) and Velocity ( Number of Nodes = 10)
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1) The Packet Delivery Ratio
2) The Packet Delay

2T b BRETORRSS AT RIEE
(¢ »d 395 & ghy #0F 2 & > F| b Packet Dellvery
Ratio # i 99% - S ¥ 45 6 & ZL¥c P H 40 0 BT B
kﬂlt"”iﬁ"t S S ‘vz] T RITS - RpER R b
A3 6w F B > Fm i3 = Packet Delivery Ratio i
¢ 1< ® Packet Delay '}*«;\ﬁﬁgéc o FBIBHB(V)P P
r’v’véﬁ—é«gﬁﬁé"l?‘ﬂ‘" ii)ﬁlﬁ*#ﬁ?@ﬁfﬁ@?\ ' b P
Bl #Tm g i)Y At VBT E &0
Fo F P EFRIES () e T 5 2 F  Packet
Delivery Ratio £ #x i< Packet Delay - k@ %7 F erizk
BAT > ADOV #Eat% 23 5 B Rl < 3040 %

il 7 SR E B 8w BT LR R AODY  TEEERA T R SN L R G B L
BN R PR 2 R o R R e e TR
SHchodow AT . 21 ~FREE
Zw ~Fipl Sk Pacgz;ti?((etlyl\;ery Packet Delay (s)
Parameter Type Parameter Value 2 R A (1 99 o . 24380
Simulation Time 300 sec ; #1725 (1) 0 098
Traffic Type CBR (1 data packet/sec) A 80 % 5.15s
Size of Data Packet 56 bytes FoRIEB (1) 44 % 121.10s
\elocity Walk Speed FRIEE (V) 49 % 13.10's




=\

W

%

F.

FEPOAPFPRI IR
g@glg ¥ g deiE B Tl MANET 447 %%
oprdlfs o T H-H R AN IR EREET 5 NS2 ¢ oo
iﬁr} [ RS S @RW*E/E'J%# VA E & BLT LG AT
F oM e X A e AP TR e
LMA 44 3 B2 4143 2.9 = % (T & ( Directional
Listen) #+1] » # 3 »xf2;-3% 4 Deafness i 42 o Hi#t
BEHT > A3 FARBEAT  LMA 84 53304
ARG fiE T o

£ R eh

m 4«
AN

F- 35 NpRE Lo AODV # it 29 1
* ARM 5z # i » 'ki"%;l o T EFNERT
@ v g R ]L,,L, ;\L_j—,g; B AT 13 4R S G 20 pTar o BB
SRET ZPE-mI%\P}%T » ADOV # g 27
= Sl a L ST S WA R R R L S v = AR L S = 241
A ASEE G BT .

= N g;—é;é%—e

[1] IEEE Computer Society, "IEEE Standard 802.11:
Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications,” The Institute
of Electrical and Electronics Engineers, 1997.

[2] J. Zander, "Slotted ALOHA Multihop Packet Radio
Networks with Directional Antennas,” Electronics
Letters, vol. 26, 1990.

[3] T.S.Yumand K. W. Hung, "Design Algorithms for
Multihop Packet Radio Networks with Multiple
Directional Antennas Stations,” IEEE Trans. on
Communications, vol.40, no.11, Nov. 1992,
pp.1716-1724.

[4] YB. Ko, V. Shankarkumar, and N.H.
Vaidya, "Medium Access Control Protocols using
Directional Antennas in Ad Hoc Networks,” Proc.
of IEEE Conference on Computer Communications
(INFOCOM), vol.1, Mar. 2000, pp.13-21.

[5] A. Nasipuri, S. Ye, J. You, and R. E. Hiromoto, "A
MAC Protocol for Mobile Ad-Hoc Networks using
Directional Antennas,” Proc. of IEEE Wireless
Communications and Networking Conference
(WCNC), Sept. 2000, pp.23-28.

[6] S.Bandyopadhyay, K. Hausike, S. Horisawa, and S.

Tawara, "An Adaptive MAC and Directional
Routing Protocol for Ad Hoc Wireless Networks
Using ESPAR Antenna,” Proc. of the
ACM/SIGMOBILE MobiHoc, Oct. 2001.

[7]1 R. R. Choudhury, X. Yang, R. Ramanathan, and N.
H. Vaidya, “Using Directional Antennas for
Medium Access Control in Ad Hoc Networks,”
ACM MobiCom 2002, Sept. 2002.

[8] T. Korakis, G. Jakllari, and L. Tassiulas, ”A MAC
Protocol for Full Exploitation of Directional
Antennas in Ad-Hoc Wireless Networks,” Proc. of
ACM Mobile Ad Hoc Networking and Computing
(MOBIHOC), Jun. 2003.

[9] Z. Haas and J. Deng, "Dual Busy Tone Multiple
Access (DBTMA): a New Medium Access Control
for Packet Radio Networks,” Proc. of IEEE
International Conference on Universal Personal
Communications, Oct. 1998.

[10]Z. Huang, C. Shen, C. Srisathapornphat, and C.
Jaikaeo, ”A Busy-Tone Based Directional MAC
Protocol for Ad Hoc Networks,” Proc. of IEEE
Military Communications Conference (MILCOM),
Oct. 2002.

[11]R. R. Choudhury and N. H. Vaidya, "Deafness: a
MAC Problem in Ad Hoc Networks when using
Directional Antennas,” Proc. of the 12th IEEE
International Conference on Network Protocols
(ICNP ’04), pp.283-292.

[12]K.  Nagashima, M.  Takata, and T.
Watanabe, “Evaluations of a Directional MAC
Protocol for Ad Hoc Networks,” Proc. of the 24"
International Conference on Distributed
Computing System Workshops (ICDCSW), 2004.

[13]B. Parkinson and S. Gilbert, “NAVSTAR: Global
Positioning System — Ten Years Later,” Proc. of
IEEE, Oct. 1983, pp.1177-1186.

[14]PCM7230 i * £ p | #= #{advantech) =* /7, 2003.

[15]C. Perkins and E. Royer, “Ad-hoc On-demand
Distance Vector Routing,” Proc. of the 2nd IEEE
Workshop on Mobile Computing Systems and
Applications, Feb. 1999, pp. 90-100.

[16] Kernel_aodyv, http://w3.antd.nist.gov/wctg/aodv_ke
rnel/.

[17]J. Heidemann, N. Bulusu, J. Elson, C.
Intanagonwiwak, K. Lan, Y. Xu, W. Ye, D. Estrin,
and R. Govindan, “Effects of Detail in Wireless
Network  Simulation,” Proc. of the SCS
Multiconference on Distributed Simulation, Jan.
2001, pp.3-11.

[18] D. B. Johnson, D. A. Maltz, and J. Broch, “DSR:
The Dynamic Source Routing Protocol for
Multi-Hop Wireless Ad Hoc Networks,” Ad Hoc
Networking, edited by C. E. Perkins,
Addison-Wesley, 2001.




