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An Energy-Efficient Algorithm for Solving Coverage Problem and
Sensing Big Data in Sparse MANET Environments

Joon-Min Gil"

ABSTRACT

To sense a wide area with mobile nodes, the uniformity of node deployment is a very important issue. In this paper, we consider the
coverage problem to sense big data in sparse mobile ad hoc networks. In most existing works on the coverage problem, it has been

assumed that the number of nodes is large enough to cover the area in the network. However, the coverage problem in sparse mobile

ad hoc networks differs in the sense that a long—distance between nodes should be formed to avoid the overlapping coverage areas. We
formulate the sensor coverage problem in sparse mobile ad hoc networks and provide the solution to the problem by a self-organized
approach without a central authority. The experimental results show that our approach is more efficient than the existing ones, subject
to both of coverage areas and energy consumption.
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—  Partial node list NodelList{j] = {identifier;, access
poingiy, ¥j e {1 = p};

—  Location Lo; = {x; yi};

—  Nearest Node NN; = null,

Local state for Node;:

Find the nearest Node; from NodeList; at round r:
FORALL Node; € Nodelist;, Vj € {1 - p};

2. Calculate the distance between Node; and Node; with Lo;
= {x, yi} and Lo; = {x;, yj};
(@) diffy = % - x;
(b) diffy = 3 - v
(c) distance = dist(diff,, diff,);
3. Find the nearest node
(a) Nodecandidae = null;
(b) FORALL Node; € Nodelist;,, Vj € {1 -+ p};
(c) IF the distance with Node; is closer than
Nodecandidzae THEN Nodecaniizae = Nodej;
4. Assign the nearest node Nodecandgidae t0 NN;
(a) NN; = Nodecandidate;
Fig. 1. The Nearest Node Discovery Algorithm
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®  Local state for Node;:
— Partial node list NodelList{j| = {identifier;, access
pointi}y, Vj € {1 - p};
—  Location Lo; = {x; yi};
® When Node; finds Node; whose SR is overlap with its
SR at round r:
1. IF (distance between Node; and Node; is less than
Thresholdcr) THEN Fetch Loj,
2. Determine moving direction
(a) IF x; - x; is greater than 0 THEN direction, =
backward ELSE direction, = forward,
(b) IF y; - y; is greater than 0 THEN direction,
backward ELSE direction, = forward,
3. Determine moving distance

(a) xi = x; + (direction, x ScaleFactor x | x; - x; | = (
[ -xi[+1y-yl))
(b) yi = yi + (direction, x ScaleFactor x | y; - yi | = (
[ -xi[+[y-yl))

4. Move to the determined location
(a) Move to Lo; = {x; yi};

Fig. 2. The Node Movement Algorithm
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Table 1. Experimental Settings

Parameter Value
Number of nodes 500
Initial location [0, 01
Size of local view 20
Number of rounds 30
Thresholdcr 0.1, 0.5
ScaleFactor 0.1
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Fig. 3. Node Deployment Results ( Thresholds: 0.5, Scalefactor: 0.1)
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