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Abstract

In this paper, we proposes a multi-ring based mobile sink location scheme for solar-powered

wireless sensor network (WSN). The proposed scheme maintains the multi-rings in which nodes keep

the current location of sink node. With the help of nodes in multi-rings, each node can locate the

sink node efficiently with low—overhead. Moreover, because our scheme utilizes only surplus energy

of a node,

it can maintain multiple rings without degrading any performance of each node.

Experimental results show that the proposed scheme shows much better latency and scalability with

lower energy-consumption than the existing single-ring based scheme.
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Fig. 1. Overview of ring routing[5] scheme
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Table 1. Power density by energy source

Energy Source Power Density
Solar cells (outdoors at noon) 15 mW/cm?
Piezoelectric (shoe inserts) 330 uw/cm?®
Vibration (microwave oven) 116 uW/cm?®
Thermoelectric (10 °C gradient) 40 uW/cm?
Acoustic noise (100 dB) 960 nW/cm?
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5. Acquiring Anchor’s Position
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Fig. 5. Dissemination of anchor node's position
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7. Data Forwarding to Prevent Data Loss
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V. Performance Evaluation
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1. Simulation Environments

Table 2. Experimental environment

Parameter Value

The number of nodes 200-800

Size of topology 4900-19600 m2

TX Energy 0.0000016704 J/byte
RX Energy 0.0000018912 J/byte
Transmission Speed 250 kbps

Radius of ring 15 m

Range of ring 5m

Sensing data size 64 bytes

Battery capacity 200 mAh

Speed of mobile sink 900 m/hour
Simulation time 7 days
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scheme o Riqg Proposed
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4, Scalability
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Fig. 11. Number of hops for getting the sink position by

network size
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Table 4. The number of hops for getting the sink position
by network size

scheme ) )
nodes Ring routing Proposed scheme
200 3.91 3.18
400 6.06 3.51
600 7.90 3.71
800 9.40 3.83
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