Designing Cost-Efficient Wireless Mesh Networks
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Abstract

Mesh topology provides a robust structure for
wireless metropolitan area backbone networks.
Wireless mesh network allows for a rapid and
cost-effective deployment of large numbers of clients
throughout a community, without the need for
hard-wired backhaul. In this paper, the pre-defined
gateway set algorithm is proposed to solve the
topology arrangement problem in the above
environment. The proposed mechanism adopts the
genetic algorithm and a Dijkstra-based routing
algorithm to obtain good results effectively. Two
routing strategies, namely, shortest path and

algorithm by simulation. The result shows that using
minimum cost routing strategy outperforms using the
shortest path one and ensures that network
construction cost is kept significantly in most cases.
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fitness =1/cost (6)
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LERIFE G AP FRELEL V2 Ea E &2 BEEE (v, v AT o Az B S
—ﬁ: °
D, : A28 722 hop counts,cost -
L,;: /%% j®% 5 potential link > r22 @ hop counts“cost %7 o 3 RIK & Infinity °

G . {1, if node i is a gateway
i’ 0, otherwise

7. I & B2 predecessor °

current node: B34 > F & & 2 & 8L

U A S HF SmE L

finish : R 2 HBEFINEF > L1 272 WHFIMEE >0 &7 & AfaiL X/

Algorithm:Routing()
if(G,= D
finish = 1
end if
/¥ AR TG &R AcBERF hop counts,/cost & # % + > predecessor = NULL */
for 7=0 to |V] -1
D, = Infinity
= NULL
end for
/¥ Azdn s gh 424 & 8L2 hop counts,/cost & 0 X/
D =0

7T

current_node = s
/* whilew Bl# *EH - B | D2 &8 #Hd UEEH
F&& % {34 &8-2 predecessor £ hop counts,/cost = */
while(finish 1= 1)
v = pick(U) /% E&T- &8 > 23 F 12 ¥/
add v to F /% #v &gy rd g X/
if(v = Failure) /% &% %/
return Failure
elseif(G, =1) /* Fe HFIMEFE X/
finish=1 /% 2 %L EHT - §8 X/
for each neighbor of v, v2
/¥ L #7dist table £ predecessor */
1f( Dv + I‘\/,v2 < DVZ)
Dv2 = Dv + I‘\/,v2
Ty =V
end if
end for
current_node = v /% { #7p @ &gk X/
end while

return Success
end.
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. 1, if link i to j is established connection
/% AL { tel o
Ji 0, otherwise

a I BT X S d o
U: Az3F2 8L ¥/

/¥ # antenna degree constraint TiEH T - F g X/
pick(U)
Find the minimum hop counts/cost node s that is in U and

satisfies either of following conditions:

(O A =1
(2) ( (current_node = s) or (A,,cu,,emnode current _node = 1) )

and (a >0 and a;>0)

current _node

(3) (a >1 and & >0)

current _node
If node 7 exists
return 7
else
return Failure
end if

end.
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