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Abstract: In this paper, a ring-based multi-resolution storage scheme for sensor networks is proposed. Combined
with the hierarchical scheme for data storage and query, it leverages characters of the ring-based structure to support
multi-resolution data storage and query operations, achieving a good performance in terms of energy consumption.
It adopts optimal parameters for ring-based storage structures, which can well handle the hierarchical data storage
and query scheme with the minimized overall communication cost. Furthermore, the authors do theoretical analysis
on the performance of the ring-based multi-resolution storage scheme, including energy efficiency, load balance.
The experimental results indicate that significant benefits can be achieved with this ring-based multi-resolution
storage scheme.
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©Ordinary sensor node
® Index/Storage sensor node

Fig.3 Ring based data storage
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Fig.8 Strategy for aggregate query routing
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Table 1 Parameters of simulation
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Parameter Value Parameter Value
Radius of network (L) 50 (m) Communication radius(r) 3(m)
Number of nodes (N) 1000 Dimension of storages (d) 3
Number of replications (n) 1, 4 (default), 8, 10, 16 (ky, kz, k3) (1, 4, 16)
Event frequency (f) 1000 (91, 92, 93) (5, 10, 20) (default)
Number of local areas (m) 4 (default), 8, 16 (R1, Rz, R3) (5, 15, 25) (default)
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Fig.11 Energy consumption for event query
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Fig.12 Optimal parameters for minimized energy ~ Fig.13 Optimal parameters for minimized energy
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