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WSNs with Mobile Sinks
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WSNs with Mobile Sinks
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Approaches to Data Collection
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Reference Scenario

� "�
	�2�	��	��2/�	
��
� 2�
���'2�����-���������������������
�  
/-�����/�	������+
�
����������	����������.2��
� *�	+��$���	��+�/����	�/
���	

Reliable & Energy-Efficient Data Delivery in WSNs with Multiple MSs 9



10

PerLab

Data Transfer
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Data Transfer
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Data Transfer
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Data Transfer

� �-
���	���
� .��������.2��������
	�����#��	�/�	�
/�

� 0-�#��#��/
��#��	����-��/�	�
/��
�
�
��+�����	��� �����
� 0-�#�-
���+�����	��/�	�
/��+�
���	�
� 0�-�#��4����	/��+�����	��/�	+����	�������!�����
��� �����

Reliable & Energy-Efficient Data Delivery in WSNs with Multiple MSs 13



14

PerLab

Data Transfer Protocol

� �����	���	/�����
� 1���
����/����	�/
���	�+��������������
���������
�  ���/��	���4�����
���	����������+�����/��

� 8����������/������-���+����
���+�+

� �+
��
���	����/-
		���/�	+����	�
� ��	�
//�
����	���
���	� ��	�
//�
����	���
���	
� 0���$�
#�	��/-
		���/�	+����	�
� .��������.2�

� *�
/�	�	������9���+�
����+��	��/����	�/
���	
� 0-���/
	����
/-����+��-���-���:�

Reliable & Energy-Efficient Data Delivery in WSNs with Multiple MSs 14



15

PerLab

Common Approach
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Selective Repeat
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Erasure coding
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The source node sends (k + R) codes. 

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

Which is the optimal redundancy?
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where:

� k’: number of codes correctly received by the destination

� p: packet loss (constant)
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Erasure coding in our scenario
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Hybrid Approach
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Basic idea
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Interleaved Transmission
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Adaptive Redundancy
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Simulation Setup
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cmax 158s 30s 17s

a0 0.133 0.3828 0.4492

a1 0 s-1 0 s-1 0 s-1

a2 0.000138 s-2 0.0028 s-2 0.0077 s-2

G. Anastasi, M. Conti, E. Monaldi, A. Passarella, An Adaptive Data-transfer 
Protocol for Sensor Networks with Data Mules , Proc. IEEE WoWMoM 
2007, Helsinki, Finland, June 18-21, 2007.
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Performance Metrics
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Simulation Parameters
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k, n (HI protocol) 8, 256

Message/ACK Size 110 bytes

Message Transmission Time 17 ms

ACK Transmission Time 17 ms

MSGd

ACKd

ACK Period 16*

Beacon Period 100 ms

NACK (40Km/h, 3.6Km/h) 8, 24

Duty Cycle (D) 5%

Transmission Power 52.2 mW

Reception Power 56.4 mW
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Simulation Results
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Simulation Results
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Simulation Results
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Short Bundles
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Validation with real sensor nodes
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Experimental vs. Simulation 
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Energy Cost of Coding
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Memory requirements

� .���#�1�9�����	��
� CA=$/�+�����/���BLCFB��K�CA=N??@��#����K� CB�:*

� .���#���
��
�����#
� 0�����2�#%�EC�:*
� <�		�/%�>=�:*� <�		�/%�>=�:*
� 2�	2���%�A?C�:*

Reliable & Energy-Efficient Data Delivery in WSNs with Multiple MSs 37



38

PerLab

Impact of Redundancy
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k R k+R

Level 0 8 0 8

Level 1 8 8 16

Level 2 8 24 32

Level 3 8 248 256
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Resource Requirements
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Conclusions
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