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##5070571921: MAJOR ELECTRICAL ENGINEERING
KEYWORDS: WIRELESS SENSOR NETWORKS / RIVERBANK / CONNECTIVITY /
RELIABILITY

NARISARA SOPHAYONT: mPGL‘DGIEﬁL DPESIGN FOR WIRELESS SENSOR

NETWORKS.__ FOR . RIVERBANK .~BASED- ON  GEOGRAPHICAL

CHARACTERISTICS., THESIS ADVISOR. ASST. PROF. CHAIYACHET

SAIVICHIT, Ph.D., 49 pp.

This thesis iﬁﬁsﬁﬂ&s the l]_gurimm for node placement along the riverbanks. The
proposed algorithm intends 10 minimize the total number of senser node with several constraints
such as network tunnwﬁ?ity,andﬂmnrk reliability. In terms of riverbank, alters of geographical
characteristics impact on the vary shapes of river profile. Thercfore, lecating node bases on the
fundamental al'g&rithms, considering specific area, are inappropriate. A casc in point is over
consuming network resources, which is using resources inefficiency.

Our algorithm takes an account on mode placement by maximum transmission range
along the riverbanks. For example, the center line of the river for referencing will be created, in
order to calculate the fransmission rage that have o guarantee river sensored information
coverage, network cunnecijvﬁy and network reliability. Furthermore, the design static node
placements which are deterministic between source and sink of predefined stations on both coast
of the nvcrbnnk This algorithm can reserve the different of the riverbank that composed by
straight line and curve line. 3 J

The simulation results of river profiles that differ on shape, width, and symmetry show
the different amount of sensor node, using for each network. Thus, our algorithm can apply for
real river and demonstrates: how to maximize efficiency of network resources. When compared
our algorithm with the basic algorithm. Next, increase performance of network with reliability
degree of the system. Generally, sensor node can connect to upstream node and downstream node
by only degree 2 then rise to 4 and 6, respectively. Therefore, the.network has high efficiency for

reserve node failure.
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Algorithm 1 K-CONNECTIVITY-REPAIR

1: input:k, set V' of vertices and their coordinates
©if n>k then

2

3 E(—{(U,V)|U,V€V,U ;tv}

4: K< (V,E)

5. w< newV xV array

6: forverticesu,veV do

7./ ol o= ]2

8: end for

9: call K-CONNECTED-SUBGRAPH (k, K,a))
to compute a-approximate minimum-weight
k =connected spanning subgraph S of (K, o)

10: for edge(u,v)e E(S) do

11:  fori=12.. @[u,v] do

12: t<—i/(a)[u,v]+1)

13: place k sensors at position (1—t)-u+t-v
14 place k —1 sensors at position v

15: place k —1 sensors at position w

16:  end for

17: end for

18:else

19: call K-CONNECTIVITY-REPAIR (l,V)
20:. N <« {newly placed sensors}

21 forxeV wN do

22 place k —1 sensor at position x

23: end for

24 end if
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Algorithm 2 Greedy K-CONNECTED-SUBGRAPH

1: input:k, G=(V,E),@

2: G'«(V,0)

3: E«{(u,v)u,veV]

4: for (u,v)eE' increasing order-of w[u,v] do
5: “E(G) <« E(G)U{(u.v)]
6: 1f G’ is k-connected then

7 break

8. ~end if

9: end for

10:for (u,v) e E(G") in"decreasing order of @[u,v] do
1L G"=(V,E(G)/{(uv)})

12: if G' is k-connected then

134 G'«G"

¥  Fendif

15:end for

17:return G'
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Fized river displacement = 500 units
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Fised river profile distance = 500 units
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Fmax = 100 units
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Fixed nver profile distance = 500 umts
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Fixed nver profile distance = 500 wms
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