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/ Self-organizing systems

In self-organizing systems, individual entities react

by following common rules based on local

environment without any centralized control.
Purely distributed, and no single point of failure!

In our model:

Feedback using exchange of messages between
neighboring nodes
All nodes follow the same rules

MESSAGE
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/ Data Size as a Metric

Total data size transmitted by
members and clusterhead
- Compressed data size

- Transmitted data size by members

Data size
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/ Proposed Protocol ¢\

A self-organizing Data-Energy-Aware Clustering
and Routing (DECRO) protocol for Wireless Sensor
Networks (WSNs)
1. Performs a distributed cluster formation based on the
data size and residual energy of nodes. ﬁ %
+

2. Clusters at the edge of network perform initial routing
of data, intermediate clusters towards the sink further
aggregate and forward data towards the sink.

—
sink @ @@m&@ edge of network

3. Application: Suitable for quasi-concurrent reporting of

K all sensor data towards the sink.
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/ DECRO Mechanism

Broadcast
HoTSIM
Waitt,
Calculate cost
Set backoff timer
1o toman)

Lower Neighboring Cluster (LNC)

Highest Cluster (HC)

Intermediate clusters

2. Clustgwdnasnaatiandrhase
higher clusters for further
aggregation.

i 4. Routing Phase
/ Lowest HoTS,
highest energy GW
Eic=¢—ecup- UEr
3. Data Gathering Phase
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1. Hopcount-to-Sink
Initialization Phase

Cost; = enq— €+ (U + U)d g Er + U

/ Evaluation of DECRO

/ Emerging Network

Parameter Setup

10,000 nodes uniformly distributed

Simulation area 500 m by 500 m

500nJ/bit for transmitter and receiver circuitry
100pJ/bit/m? transmitter amplifier

Nodes have variable data sizes of up to 8000 bits.

N / N

EPS 2009 Selt-Organized Data-Energy-Aware Clustering and Routing for Wireless Sensor Networks 9 EPS 2009 Selt-Organized Data-Energy-Aware Clustering and Routing for Wireless Sensor Networks 10

Total Network Energy with Varying Data Aggregatioa\ / Average number of GW and non-GW members formed ?\

Efficiency per cluster with varying transmission range.
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/ Relative energy consumption of CHs, GWs, and none
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/ Conclusion and Future Work

Introduced DECRO, a self-organized clustering
consisting of several phases.

Suitable for quasi-concurrent reporting of sensors’
data to the sink.

Simulation results show the effectiveness of DECRO
in efficiently gathering and reporting data to the sink.
Future work should investigate the effects of various
MAC-protocol implementations on the system.
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Total energy consumed vs number of reports for s«
HEED-ER and DECRO with varying aggregation ~ “%
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Thank You.
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