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Design and Simulation of a Routing Algorithm in Mobile Ad-Hoc Networks

Based on Artificial Neural Networks
M. Saleh Esfahani’, Z. Sotoudeh, 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.

Keywords: Ad-hoc Networks, Routing Overhead, End-to-End Delay, NS-2 Network Simulator.
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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
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2%/
DO (in parallel, for each F

s—d )

reaches a node k, (k # d ), it performs step

GOl o yoNl sl S 39 F-F

u*“‘-") OT @T)Uﬁwlwk;}{s.\;?él)bZSR p...:)5i”

e 5oz 0,5 52 0 )58l (nl )0 teud @ j¢f Wlhiles -

eSS Sy g 955 0 545 |y g

Iy Ladiy ladulis oo )5 a5 Sl 5l iails 0929 pae —
QS (658 sl e 0 adl> Sl

59l oo ralS 5l ol (S SOl badiy (s poc
g 50 L 900 e o AES sy 0 o 4 Lol
‘39‘“6" r:l;ol [ Sw) )BLgLaLa.»

Oy A5 By ailg o Lo . 5 10lgs Sl wldose -
o=l e g p Dlgm cdle @l ZeS gus )l lis el
b5 sl i o 1y Ll Koo slae 5 g0
o 10,5 (e 3l JEl 4y (5305 5 0032

4 pls aaie ;0 dn e 0> 0,5 2 1§ o WS —

34l

Leis eyl )13 Qlgs cdl> 1005 G (285 10lgs el —
Ol wslars coliwd Bog> dade 4y oS |, e

WS (297480 655l Grae 0 b S o
lap 580l (55 B 5 golgiig (0,550 )by oS Yl —

4295 BB oS G (b e Johiz Jobs poe o L,
J_p S¢> L Ls:b.o Sl @i‘fﬁs o8, sldiw Ces
S i LSl by e LDl Lyl 4 (g5L0
5,18 5L ools glaatnn ool 4 g (golpiing

Lo Jou g5luil ol B-F

S @38 o el 2 (b s Jgliz koS e gl 4 -

1
py=—,VieN, )
ny

gl G 4y 9 astine o slaosl o



AY

OKen g Sledol o sgams tu 30 (b pumd vy 395 ST (g5 lwand 5 (> 15b

il 3 Syge 4 aSd ) SIS (65,5l &b

E=—(%}{Z;sisjwu}—zisili )
Ol S50 4 bagyg e ile 4T & 4z b 5550 b ol 5o
Slwiastn plered ;e Ojgo dn bagg g (Wi = W) o9
e (pmbge yedS Sl 4 (eSS Dl s Nigd e
5 olaiel CublB iolsl el 055 45T Cils anlyss gz g Wigd o
o ibe a8, cul po Lelogdso (ol e o )5S Lol
5 255k slaais baugi onal il Sliss ol 5 Loy
g go (o )io,m Yo Coond 3 0uls 005l abaly (bl 2 oo
6299 i aBbios ol 95 (295 S5 pll 095 295 Si g
Jle @l sl ol G955 ol 095 o 03 Wi 5 &b (251>
Foliad oSl 05 S0 )0 29790 (2l jee 5o 50 &5 (Fge )0
ez odeble ot 5l Ly Joe cnl 5ol 42Bls 3525 e

Ll anlg> 3e>g (g 5

ol 3235501 (g3Lwosly

3l goue bS5 0003 (55lwand NS2 158l 5 0 ZSR oy 555

vl Ailos,S Ll gilwosly jo 1) sage (i 4F diun
Sloaco s 5 b lis (lles dacdls ijleds b« 50985 50k
L illae (6250 0,08l) o e 9 005 oyl gl S
D 43S &y, > L Lbo)f u.:l D9 oo r:l;dl 6dls ools 6Lma)f Cas
LB wl S ighige 6 Sz p chalie 5 shine plsie 4
anie Plas b aiw o bes o] Gas aS cal ool i o
goad ool 1,88 lae o8 G 3 0 dtin SO el Sew
HLb By ol ol cal oo 55T dty ol e 91,3
Al e lawg L T03, S bgiw o, dile y3 din 45 sy oo
ol yehl S 0,5 4wl ond |l 0 d939e (sl S
ST anl e 2alS wiy JUET b oS 5gd e 03 Cond | (S5

ol Lo soles—iny NJQ.)QJJ| S pSlos d—uulio V-0

&l ekl
o8l aSi (693l ¥ (g 5lanss b oo ,Slas g lis ploxil 5l
Iy >l 5 4 DSR (AAODV slaes ;s Sl g ZSR goloi iy

! Reinforcement Function
* Drop

® Deliver

4 Time to Live (TTL)

STEP 2: F_,, pushesinits 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 #[d)

STEP 4: E_,, generates another packet, called backward

s

packetB__,,.
E

s—d
/B
E

s—d

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

«q» Will return to s, following the same path used by

*/
DO (in parallel, for each B, packet)
{

/*When B
neighbor of f), it performs the step 5%/
STEP 5: B_,,

of trips, for entries of nodes k’ between k and d

g arrives from a node f to a node k (kis a

updates the k routing table and its list

(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 #5 )
}
JEND
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% Throughput
® Transmissions Per Packet Sent
* End-to-End Latency
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! Constant Bit Rate
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