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Abstract: Many researches are going on in ad hoc networks and several routing protocols have been pro-
posed. However, these protocols are “single-path” protocols which construct only one route. In ad hoc
networks, due to limitation of battery capacity and mobility of nodes, communication links are unstable.
Therefore, “multi-path” protocols are desired for constructing “robust” routes. Additionally, in considering
the case where interference spreads to a certain area, each path is desired to be away from other paths to
some degree. In this paper, we introduce the concept of “zone”, and propose a Zone Disjoint Multi-path
Routing Protocol, called ZDMR, for constructing multi-path routes which disjoint each other in a zone level.
Our simulations confirm that this protocol has a higher connectivity than existing protocols.
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1 NDMR I2#i} % RREQ & RREP 03%(E
Fig. 1 An example of sending RREQ and RREP (NDMR).

2 AOMDV 25175 RREQ & RREP O¥%/f2
Fig. 2 An example of sending RREQ and RREP (AOMDV).

3 AOMDV (2B} % # s 4
Fig. 3 An example of AOMDV.
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Fig. 4 An example of sending RREQ and RREP (ZDMR).
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5 ZDMR (2B} % ]
Fig. 5 An example of ZDMR.
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Table 1 Simulation parameters.

74 =)V} 105 x 105 [m]
A HEPH 20 [m]
J = 100, 200 [nodes]
= H 25, 36, 49 [zones|

B (v) 2 [m/cycle]
i o B 0, 5, 10, 15[m]

100! T T

"25{z0nes] —X—
Ll 36l A

packet delivery rate[%]

6 V- YEERZLS o8y FEER (V- M 100)
Fig. 6 The packet delivery rate (100 nodes).

—T— T
25[zones] ——
L. 36[zones]- - A

packet delivery rate[%]

2 3 4 5 6 7 8 9
number of cycle

7T V= YBEES SNy RIS (V- R 200)
Fig. 7 The packet delivery rate (200 nodes).
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Fig. 8 The packet delivery rate (100 nodes).
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*-

0 ZDMR(interference 15[m] in radius)

packet delivery rate[%)]

1 2 3 4 5 6 7 8
number of cycle
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Fig. 9 The packet delivery rate (100 nodes).
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Fig. 10 The packet delivery rate (200 nodes).
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Fig. 11 The packet delivery rate (200 nodes).
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Table 2 The number of packets (Figs. 8-11).
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