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Self-Adaptive Location Checking Mechanism in Mobile Ad-hoc Networks

JooSang Youn® - Younghyun Kim"™ - Sangheon Pack™

ABSTRACT

In geographic forwarding algorithms, traditional route maintenance requires mobile nodes periodically exchange beacon messages with
their neighbors. In beacon message based forwarding scheme, a longer interval reduces the number of beacons needed, but may result in
significant location errors. Conversely, a shorter interval guarantees more accurate location information, but induces control
overheads. Therefore, the fixed or dynamic interval scheme based forwarding schemes cannot adapt well to different mobility environments.
Also, existing schemes result in the uncertainty of neighbor node’s position in the forwarding table of mobile node. Therefore, this paper
presents a self-adaptive location checking mechanism based proactive geo-routing algorithm for beacon-based geographic routing.
Simulation results show that the proposed routing algorithm not only significantly increases the relay transmission rate but also guarantees
the high end-to-end packet delivery in low and high mobility environments.

Keywords : Mobile Ad-hoc Networks, Self-Adaptive Location Checking, Geographic Routing Protocol, Beacon
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< Neighbor node table for
forwarding at node A >

Destination Position Next node ID
Node 1 <X1, Y1> 1
< node A's transmission range Node 3 o Yo s
before node A’'s mobility> Node 2 X2 ¥2> 2
Node 4 <Xz, Y4> 4
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< node A's transmission range>
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Node 6's mobility
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< Neighbor node table for
forwarding at node A >

Destination Position Next node ID
Node X <Xy, Y1> 1
Node X <X3, Y3> 3
Node Y <X, Y2> 2
Node Y <X, Y4> 4
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< node A’s transmission range

" < Forwarding Table at node A >

Destination Position Next node ID
Node 1 <X, Y1> 1
Node 3 <X3, Y3> 3
Node 2 <Xz, Y2> 2
Node 4 <X4, Y4> 4
MERS| of

< Forwarding Table at node
after node A's movement >

Destination Position Next node ID Destination Position Next node ID
Node 1 X1, Y1> 1 Node 1 X1, Y1> 1
Node 3 <Xz, Y3> 3 Node 3 <X3, Y3> 3
Node 2 <Xy, Yo 2
Node 4 X4, Vo> 4

(2! 5) SALCOIM Elo|2 ZAl T+d of
ID Position
Node C
Node K
ID Position Node F
Node B
Node E

(OJ8 6) 1-hop &

Forwarding (one-hop
neighbor) table

at node A
Two-hop neighbor table
at node A
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Ontime t+1

X 7 Xoldt = Xnewt+1
Y = Youdt - Yoewt+1
if(x=0o0ory+0){

/step 1:

D, = J(x, =5, ) + (5, = 70 Iy,

if (D;>r) //r: transmission range

neighbor table
else

}

I/ step 2:

procedure
D,—\/(f,- D V) 1%,

if (D;=r1) //r:transmission range
else

}
}

for (i=1; i<=x, i++) { //x: the number of nodes in forwarding table

y;: node i’s position in forwarding table

eliminate entry about node i in forwarding table and eliminate nodes linked up with node i in 2-hop

maintain entry about node 1 in forwarding table

for (=1; i<=x, i++) { //x: the number of nodes in 2-hop neighbor table except nodes eliminated by step 1

i» ¥i: node i’s position in 2-hop neighbor table
add entry about node i in forwarding table and eliminate entry about node i in 2-hop neighbor table

maintain entry about node i in 2-hop neighbor table
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6.1 Relay Success Rate (RSR)
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