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Challenges of routing 
In mobile crowdsensing

Bad Link quality and  
cooperation among 
mobile nodes

limited energy 
efficiency

Overview
o Collecting urban data

– Noise, temperature, air quality, …
– Human as a sensor 

(Crowdsensing)



Previous Research 

None of the existing 
routing solutions have 
considered the 
friendship
mechanism for trust 
management between 
sensor nodes of
MCS

and a combination of 
link quality, residual 
energy, hop
count to the sink node 
and trust level of next 
candidate node
based on social 
behaviour

Problem Background



o Only considering single metric for packet forwarding might lead to sub-optimal decision. To tackle 
the issue, the proposed FR scheme trades-off between energy efficiency, link quality, and privacy of 
packet forwarding.

o Considering trust management, in contrast to most routing protocols, the FR scheme utilizes 
friendship mechanism to favour close friends in packet forwarding.

o We implemented and evaluated the proposed FR protocol in OMNeT++. The FR solution 
outperforms energy- and- shortest path aware routing in terms of network lifetime and packet 
delivery ratio.

Research Objectives



o Fuzzy inference capability is used to control the routing process toward destination.  

THE PROPOSED FUZZY-BASED ROUTING PROTOCOL



o Modeling routing metrics is significant.

Node Quality

Signal to Noise Ratio

Friendship MechanismRouting Metrics

Analytical Model



o Modeling routing metrics is significant.

Analytical Model



Node Quality:
• In order to rank neighbour nodes, source node has minimum and maximum range for each 

forwarding metric as Then, a general multi-metric function is defined in equation 1:

• For node quality calculation, the proposed algorithm uses a as weighting factors            for number of 
hops (h) and residual energy (e) respectively:

Analytical Model



Friendship Mechanism:

Analytical Model

Friends of friend relationship can be build based on the 
good reputation of other mobile crowd sensors. In the 
simulation, random numbers represents f and ff and 
assigned to the nodes in wireless sensor scenario. 
Through beacon exchange mechanism a source node 
measures f and ff of candidate nodes. For trust cost 
calculation, the proposed FR uses f and ff as given in 
equation 4:

 Signal to Noise Ratio
As reference to the simulation, faded SNR is varied with the error rate for faded wireless channel. 
More precisely, by increasing the channel SNR, error rate is decreasing and link quality is getting 
improved [15]. This is exactly happen when SNR=45 dB and error rate is 10-5



A. Rule Base

• The fuzzy rules are designed based on requirement of the sensor network. For example, favouring 
link quality, low energy consumption and high reliable link are significant in order to select next 
packet forwarder.

Fuzzy Inference System 

• a node is selected as next packet forwarder based on metrics of Node Quality (NQ), SNR and
Friendship mechanism (F). The output parameter is the Node Priority (NP)



 In order to validate the performance of FR protocol, fuzzy based Energy and
Shortest path aware Routing protocol ESR [13] is used as a benchmark
algorithm. The routing protocols are compared based on the following evaluation
metrics:

1) Reception ratio: determines the number of packets transmitted to the packets 
successfully received.
2) Energy loss: measures energy loss per unit time
3) Number of alive nodes: measures the time when the first node running out of 
energy.
4) Total network residual energy: measures the total residual energy of all nodes.

Performance Evaluation



Performance Evaluation



 Number of Alive Nodes:

Simulation Results



 Residual Energy:

Simulation Results



 Total Network Residual Energy:

Simulation Results



 Battery Life :

Simulation Results



 Battery Life :

Simulation Results



Conclusion

 we presented Fuzzy logic based Routing (FR) to 
wisely forward data from a source to sink node in MCS. 

 FR protocol utilized friendship mechanism, link and 
node quality metrics to decide next relay node election.

 Simulations have been carried out and the results 
shown that FR outperformed energy and shortest path-
aware routing in terms of network lifetime, remaining 
residual energy and forwarding performance.
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