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Border Node determination

• Version 1

– Complexity: O(kh)

– k: Maximum degree of the graph

– h: Number of the border nodes

• Version 2 [1]

– Complexity: O(kh2)

– k: Maximum degree of the graph

– h(h+1)/2: Number of the border nodes by 

considering the intersection detection

[1] Ahcène Bounceur, Reinhardt Euler, Ali Benzerbadj, Farid Lalem, Massinissa Saoudi, Tahar Kechadi, Marc Sevaux, Finding a Polygon Hull in 
Wireless Sensor Networks, Invited talk, EURO 2015, Glasgow.
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The distributed version

• 3 types of messages:

AC : Ask for Coordinates

CS : Coordinate Sending

SN : Select a Boundary Node

• Format:

Message AC : id | AC

Message CS : id | CS | x,y

Message SN : id | SN | x,y
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The distributed version
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The distributed version
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The distributed version
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The distributed version
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The distributed version
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The distributed version
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The distributed version
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The distributed version

S2 S5  S8

S8  S7

S6

S7  S1

S4  S5

S1  S3

S3  S4

Real WSN with
Arduino/XBee platform
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Boundary Node Detection

29

Test the presence

No faulty boundary nodes

1 faulty boundary node
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Results with Castalia simulator

Simulation
Castalia-3.3 framework
OMNeT++ 4.6 simulator

Initial battery capacity: 
18720 Joules
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Conclusion

• A distributed approach to detect failure nodes

in Wireless Sensor Networks (WSN) has 

been presented

• The proposed approach finds the WSN 

boundary nodes to monitor a sensitive area

• The evaluation of the performances shows 

that it is energy efficient
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Thank You for your attention

Questions?

Farid Lalem, Rahim Kacimi, Ahcène Bounceur, and 

Reinhardt Euler
Farid. Lalem@univ-brest.fr
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