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Abstract
In this thesis, we present routing protocol for the wireless sensor network that consider

the energy efficiency together with energy reduction in order to maximize network lifetime.
This thesis present an improvement of ant colony routing using data aggregation to combine
correlated data. However, the ant colony routing has many problems. Notably, they request
long time for find base station. To solve this problem, this thesis cooperate between PAGER
and ant colony protocol for discovering route to base station. Using this method, it can save
sensor energy by reducing the acknowledge or backward ant. Evaluated on ns2, the performance
results show that the energy used by P-ANT is less than PAGER+AGG 17%, ANT 27.7% and
DD 50.8%. As the result, P-ANT can reduce data 26% when compared with PAGER+AGG,
68% with DD and ANT 43.96%. And the delivery data ratio of P-ANT is more than ANT while
the data delay is the same as PAGER+AGG.

(Total 61 pages)

Keywords : Wireless Sensor Networks, Data Aggregation, Ant Colony Routing
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a. Hidden Terminal Problem b. Exposed Terminal Problem
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2.5.5 Energy Efficient Routing In Wireless Sensor Networks (GBR)
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1: procedure forwardAnt(m, src™, d)

2: f=FALSE

3: 1= src™

4 T = {}

5: push(7°(™) 5)

6: cost(M=0

7: while ¢ # d do

8: if f=FALSFE then

o /(s B

10: select 5 based on probability
11: next; = j

12: else

13: j = next;

14: end if

15: move to j

16: if f=FALSFE then

17: pCost™ = pCost™ + dist(i, )
18: end if

19: if (tag?) > 0) then

20: f=TRUFE
21: end if
22: tag¥) = tag?) +1
23: 1=7
24: end while

25: end procedure

MNN2-12  SHAReNa T UMTIAUNIUDA fant
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1: procedure backwardAnt(m, d, src™)

2: 1=d
3: pCost™ =
4: rCost™ =0
5: while i # src™ do
6: j = pop(T™)
7: move to j
8: if (tag; # tag;) then
9: rCost™ =0
10: else
11 rCost™ = rCost™ + dist(i, j)
12: end if
13: pCost™ = pCost™ + dist(i, )
14: Tji= (1= p)Tji+ pacy
15: Vi, 7= (1—p)7j,
16: if ¢ j > x rCost™ + X x pCost™ then
17: Yij = % rCost™) + X x pCost(™
18: end if
19: i=j
20: end while

21: end procedure
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2.6.3 Ant Colony Algorithms for Routing [18]
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2.6.4 Ant Colony Algorithm for Optimal Data Aggregation [19]
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1: procedure randomAnt(m, i)

2: compute ming (1 i)

3: select 7 from nbd;

4: move to j

S g = min(, dist (1) + ming (b))
6: j=1

7: end procedure
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for each node Z N(x) do
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status(x)=bright
while active do
if receive beacon from a neighbor y then
Refresh the neighbor set N(x) by updating the status and location
information of y
if DecideShadow(Nx) then
status(x)=shadow
else
status(x)=bright
end ifend if
end if
if beacon timeout occurs then
Copy status and location information of node x to beacon(status,location)
and send out to all neighbors

end if

end while

v Y
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cost(x)=distance(x,BS)
while active do
if receive beacon(cost) from a neighbor y then
Refresh the neighbor set N(x) by updating the cost of y
if cost(x)<minimum cost of neighbors set N(x) then
cost(x)=maximum cost of neighbors + A
end if
end if
if beacon timeout occurs then
Copy cost of node x to beacon(cost) and send out to all neighbors

end if

end while
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0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916

24

0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2.5

0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952

2.6

0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964

2.7

0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974

2.8

0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981

2.9

0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986

3.0

0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990

3.1

0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993

3.2

0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995

33

0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997

34

0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998

35

0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998

3.6

0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999

3.7

0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999

3.8

0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999

39

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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