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Problems & Ideas
• Set k-Cover Problem in Wireless Sensor Networks:

– The lifetime of Wireless Sensor Networks (WSNs) is restricted by the 
limited energy of battery-powered sensor devices.

– A practical way to extend the lifetime of a WSN is to partition the 
sensors into k subsets that can cover all the targets and activate them 
one by one. The problem of finding the maximal k is abstracted as the 
Set k-Cover problem.

• Local search algorithm
– First-Order Local Search (FOLS) can easily get trapped in local optimum.

– Second-Order Local Search (SOLS) alleviates this issue but is too slow.

An example to show the advantage of SOLS over FOLS. The green pentagons indicate the targets that are covered by sensors, 

which is illustrated by yellow ovals. The red pentagons indicate that are not covered.



Main Contributions
• Contributions:

– We introduce an Approximated Second-Order Local Search (ASOLS) 
algorithm to help the searching process escape from local minimums, 
while is much more efficient than SOLS;

– We propose Hybrid-Order Local Search, which interleaves between 
FOLS and the proposed ASOLS to achieve a better balance between 
exploitation and exploration.

• Experiments:
– Compared with existing works, the proposed HOLS algorithm can find 

comparable or better solutions within significantly less time.

The average number of covers of different algorithms. The average running time of different algorithms.


