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WSNs with Mobile Sinks i
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Approaches to Data Collection  Ji
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Reference Scenario
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Data Transfer
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Data Transfer
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Data Transfer Protocol
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Common Approach
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Selective Repeat
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Erasure coding
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Which is the optimal redundancy?

PerLab

The source node sends (k + R) codes.

Which is the probability to receive correctly at least k codes
at the destination?

k+R _
Pz Protfk 2 k= T gt p)f

succ
i=k I

where:
K’: number of codes correctly received by the destination

p: packet loss (constant)
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Energy Efficiency
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Optimal Redundancy (k=4)
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Optimal Redundancy

PerLab
x100
. KF
[%2)
D
5 KB
£ K ?=
)
: KEC
2
= K=F
&
i K ?CB
£
i<
O
Packet Loss (%)

Reliable & Energy-Efficient Data Delivery in WSNs with Multiple MSs



Erasure coding In our scenario
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Hybrid Approach
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Interleaved Transmission
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Adaptive Redundancy
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Simulation Setup
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G. Anastasi, M. Conti, E. Monaldi, A. Passarella,
Protocol for Sensor Networks with Data Mules

2007, Helsinki, Finland, June 18-21, 2007.
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Performance Metrics
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Simulation Parameters

k, n (HI protocol)
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Simulation Results
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Simulation Results
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Simulation Results

Decoding Probability (%)

100 1
- SR: 1 MS
90~ -=-Hl: 1 MS
- SR: 3 MSs
80- -=-Hl: 3 MSs
-4-SR: 5 MSs
70- -A-H|: 5 MSs
~4-SR: 10 MSs
60- “©-HI: 10 MSs
50-
40~
30-
20-
10-
0

0.2

0.18

0.16

Energy (mJ / Byte)

o
o
>

PerLab

- SR: 1 MS
L& HI: 1 MS

- SR: 3 MSs
L-©-HIl: 3 MSs
-4-SR: 5 MSs

4-SR: 10 MSs

L -©-HI: 10 MSs

Reliable & Energy-Efficient Data Delivery in WSNs with Multiple MSs

30 35

40

32



Short Bundles
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Validation with real sensor nodes
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EXperimental vs. simduiation
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Energy Cost of Coding
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Memory requirements
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Resource Requirements
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Conclusions
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