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Desgn and Simulation of a Routing Algorithm in Mobile Ad-Hoc Networ ks

Based on Artificial Neural Networ ks
M. Saleh Esfahani’, Z. Satoudeh, A. Naseri
Imam Hossein University
(Received: 30/09/2012; Accepted: 18/08/2013)

Abstract

Wireless Ad Hoc networks are among different wireless networks which are extensively studied in the past few years.
Ad Hoc networks consist of several mobile nodes with alternate locations. Hence, such a network, has to employ
resilient routing algorithms to manage node movement and correct routing in the presence of broken links and outage
of availability seamless to users of any two communicating nodes. In this paper different routing strategies based on
neural network techniques are studied. Then a new algorithm based in shortest path method and Hopfield neural
network is proposed. The proposed algorithm is then simulated using NS-2 network simulator. Numerical results show
that the new algorithms can outperform traditional DSR and AODV and has shorter traffic overhead.

K eywor ds: Ad-hoc Networks, Routing Overhead, End-to-End Delay, NS-2 Network Simulator.
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BEGIN

{
Routing Tables Set-Up: For each node k the routing tables are
initialized with a uniform distribution:

DO always (in parallel)
{

STEP 1: In regular time intervals, each node s launches a
F_,, forward packet to a randomly chosen destination d.

/*when E__ |
2%/
DO (in parallel, for each F

s—d )

reaches a node k, (k # d ), it performs step
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! Reinforcement Function
* Drop

® Deliver

4 Time to Live (TTL)

STEP 2: FE_,, pushes inits stack S_ (k) the node k
identifier and the time between its launch from node s to
its arrival at node k.

E

s—d
(a) It draws between i nodes where each node i is a
neighbor of k and has a probability Pg; (in the
routing table of k) to be selected.
IF the node selected in (a) was already visited
(b) It draws again the jumping node, but now with
the same probability for all neighbor nodes
IF the selected node was already visited

STEP 3: A cycle is found. F.

s

selects the next node to visit in two possible ways:

_,q Pops all data of the
cycle nodes from its stack. The optimal path must not
have any cycles. F_,, returns to step 2(a) if the time

spent in the cycle is less than its half-trip time; else it
dies, in order to avoid infinite loops.
END IF
END IF
} WHILE (jumping node #[1d)
STEP 4: E_,, generates another packet, called backward

packetB_ -

E_, transfers its stack Ss— d to B__,;and then dies.

/*B,_, . will return to's, following the same path used by

Fsad 1

DO (in parallel, for each B, packet)

{
/*When B__,  arrives from a node f to anode k (kis a
neighbor of f), it performs the step 5%/
STEP 5: B_,, updates the k routing table and its list
of trips, for entries of nodes k’ between k and d
(inclusive). According to the data carriedin S__ (k") ,
it increases probabilities associated to the path used
and decreases other paths probabilities based on the
equation acquired using a Hopfield network.
IFk#s

B, _,, will leave k and jump to a node given by
S, i(k=1).

END IF

JWHILE (k #5s)

}
JEND
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