S2Z AN K|
M52 H25
20104 63 53

Ant-based Routing in Wireless Sensor Networks

Chang-Soo Ok**

m Abstract m

This paper proposes an ant-based routing algorithm, Ant System-Routing in wireless Senor Networks(AS-RSN),
for wireless sensor networks. Using a transition rule in Ant System, sensors can spread data traffic over the whole
network 10 achieve energy balance, and consequently, maximize the lifetime of sensor networks. The transition rule
agdvances one of the original Ant System by re-defining link cost which is a metric devised to consider energy-sufficiency
as well as energy-efficiency. This metric gives rise to the design of the AS-RSN algorithm devised to balance the
data traffic of sensor networks in a decentralized manner and consequently prolong the lifetime of the networks.
Therfore, AS-RSN is scalable in the number of sensors and also robust to the variations in the dynamics of event
generation. We demonstrate the effectiveness of the proposed algorithm by comparing three existing routing algo-
rithms: Direct Communication Approach, Minimum Transmission Energy, and Self-Organized Routing and find that en-
erdy balance should be considered to extend lifetime of sensor network and increase robustness of sensor network
for diverse event generation patterns.

Keyword : Wireless Sensor Networks, Distributed Control, Energy Balance, Ant System, Ant
Colony Optimization, Routing Algorithm.
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Let EV(t) be the set of nodes having data at time ¢
Let LT be the lifetime of network and nDead, corresponding threshold
For t=1 to tye do
For k=1 to n do
If kK € EV (t) then
Launch anf“(t) at node k
Repeat
Let i be the current node
IF E; < TEB; then
nDead « nDead + 1
If nDead > nDead, then
LT =¢
EndIf
Else
Choose the next node j, j € N+{BS} with probability : 2 (7)
EndIf
After each transition anf(¢) applies the local update rule : 2 (6)
Until ant*(t) arrives at BS
Compute the length L(¢) of the tour T7%(¢) produced by ant*(®)
For every edge (i, /) € T do
Update pheromone trails by applying the rule : 4 (8)

EndFor
End If
End For

End For

Print lifetime of network(LT)

Stop

2) A9 (Local update rule) : EE Al 2o 23 HAZE2FE Adstz A ()
M) 2R HolEdE o) xE9] oz el ARt o] BAE 7 Holy d7lo)
Wl dkgEoof 3t} AAME Ygwtdoz ZIAFoR AdE Foll 7AFd A %
BRE 7|28 WAg ARRSE] die] o)X Aoz Aadr) F4 Fale AU B2
L7} Agste B8 dAXE vs 4 glo Zhjay] Baog HAd #HzE B4 9H
B2 o) AXM9 A Biste A 3 £ A3t ofo) FF diojy HAo] BFT
02 ZgHez shte] AMAZL 74T Ee A2 B YA AA S| WEEY FHEE
o]% AAZ tlolHE HE3H 1 AN W & AAFH<E 2>9] F AR 4).
e dUAEE BEE ol AA7t €A Hu ) MZE 8 FF A A R 39 4
A (D€ 38 A2E o] &L AP A Ao §AE uA w43 AzE &
o] #AL& 54 M9 AR W} glE o) & o|§3le] 7 o] A i Mz 2
o] AME ol% AMZ 7HAE AMEA A 9 dEg Adth AEFA A 899
Yoz o] FofULK<E 2>9 A WA K). FE2 4 AM7L B4 2hH HolEd B
3) #9747 &(Global update rule) @ 7|A= A3 ole e dolg HAe 2$-Ho A}

o dojg] & sRW7t EEEH, AT SHTH<E 2>9] A% &).
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Direct Communication(Direct)[14], Minimum
Transmission Energy(MTE)[14], Self-Organized
routing(SOR)[4]o|t}. A Direct dna&ES &
T AXEo] o] E HAfFdle AEE 2EIA
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£ X348 4719 B98 dugES AP S 95y
LINUX9A C programming 22 7@Y%ch &
g AS-RSN¢] 454 Chang and Tassiulas [15]
o gt 7ptd A¥ A ¥ (linear programming)
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AS-RSN 182.97 20048 216.98 73341 839,29 868.86 281.86 436.94 650.89
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