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 Abstract 

 
         In this paper, we consider a wireless sensor network scenario to charge sensor nodes for multiple UAVs. We 

have formulated an integer linear programming (ILP) optimization problem to find the optimal paths for UAVs where 

the total energy consumption of UAVs is minimized. Simulation results shows that our proposed algorithm UGreedy, 

outperforms the other comparing algorithms with lowest energy consumption. 

 

  Ⅰ. Introduction  

  Energy minimization of WSNs has received a great 

amount of attention for long term operations in 

charging scenario [1]. In case of sensor’s run out of 

battery power and UAV’s battery power, the network 

becomes disconnected. So, we have considered the 

UAV battery constraint along with the sensor’s 

deadline constraint. To solve this issue, in this paper 

we have studied deadline-constrained path planning 

problem with the objective of minimizing the total 

energy consumption for multiple UAVs and a utility 

function based greedy algorithm called UGreedy is 

proposed. 

Ⅱ. Problem definition 

Assuming a wireless sensor network consists of a 

set of stationary sensor nodes and a sink. To keep the 

sensors from completely draining out their battery and 

to keep the WSN alive a set of UAVs is appointed to 

charge the sensor nodes periodically before they are 

draining out their battery. For our proposed model, the 

total energy used by UAVs is considered by the 

equation as follows: 
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 Objective of this work is to minimize the total energy 

used by UAVs. In this case, total energy for each UAV 

is the energy used by the UAV while travelling, 

charging, and hovering. An integer linear programming 

optimization problem is formulated to minimize the 

total energy used by multiple UAVs. 

Ⅲ. Algorithm  

Our proposed UGreedy makes the optimal choice 

according to our own two utility functions (UF1, UF2) 

at each step as it attempts to find the overall optimal 

paths for multiple UAVs. For each optimal choice the 

highest utility value is selected. In UF1, the utility 

value is the reciprocal of sum of travelling time and a 

given deadline of the sensor. And in UF2, the utility 

value is the reciprocal of the sum of weighted scaled 

travelling distance and weighted scaled deadline of the 

sensor. In this case, the weighted value (range 0 to 1) 

is chosen from our experimental results for both 

travelling distance and deadline of the sensor. 

                       

IV. Performance Analysis 

 

   In this section, performance of the proposed method 

is evaluated by showing the effect of different number 

of sensors in figure 1. The evaluation results shows 

that UGreedy/UF2 performs better in total energy 

consumption compared to UGreedy/UF1, traditional 

greedy and 2-opt TSP algorithm. 
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Fig. 1. Effect of number of sensors in Total 

 energy consumed by UAVs.  

 


