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Abstract- One of the main challenges of wireless sensor networks (WSNSs), is unequal energy consumption of
the nodes and early dead of the forwarder nodes around the base station because of the high load on these
nodes. This matter causes a hole around the base station, thus, the communications between the alive nodes of
the network and the base station are disrupted. In this paper, balancing the load and then energy consumption of
the network nodes are followed. The aim is prolongation of the lifetime of all the nodes, particularly, the nodes
around the base station to keep the communications between the network nodes and the base station until the
end of lifetime of the nodes without any hole. To this purpose, a method for zoning the area of sensor networks
is proposed. The distance of data transfer hop of each forwarder node is adjusted based on the amount of data to
be transmitted by the forwarder. Hence, energy consumption of forwarders and thus their lifetimes are
balanced. The proposed approach presents a solution for the challenge of short life of forwarders around the
base station. Moreover, the dimensions of zones are calculated in such way that the communications between
the sensors and the forwarder in each zone are performed in single hop manner. The approach balances the
density of sensors of the created zones to uniform the coverage ratio in all the network area. The performance
evaluations of the proposed scheme indicate that the scheme prolongs the lifetime of both forwarders and
sensor nodes compared with the related works.
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ZOGLO: Zoning and Data Gathering for Lifetime Optimization in WSNs

1: Calculate « from Eq.8
20 10
3:  repeat
4: i—i+l
5: Max_Deg « i
6: Calculate r; from Eq.7
7: until r; >= the radius of the network area
g: for j=1to Max_Deg do
9: Calculate rjfrom Eq.7
0. J<itl
11: end for
12: Each node sends its location coordinates to the BS
13: for all the zones (Z;) do
14: Calculate Nz from Eq.6
15: while N(Z;) < Nz then // N(Z;))= number of nodes of Z;
16 Z; is a destination zone
17: Find the closest zone to Z; (2;) with (N(Z;) > Nz)
18: repeat
19: Find the node with the highest priority of Zj (Nwp) , by
Eq.10
20: Move Nyp to the neighboring zone in the direction of Z;
(Zx)
21 7 — Z
22: until Z; obtains a node
23: end while
24: end for
25:  for all the zones (Z;) do
26: ZC; « the center of Z;
27: Fi < the closest node to ZC; //forwarder selection
28: Move F; to ZC;
29: end for
30: for all the zones do
31 for all the sensor nodes do
32: Sense data and send packet to F
33: Aggregate data in F
34: Send data packets toward the BS on the predefined route-
line (Section 3.2)
35: end for
36: end for
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