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Motivation 
1. The use of unmanned aerial vehicles (UAVs) is becoming more 
commonplace in search-and-rescue tasks. However, UAV search 
planning can be very complex due to limited response time, large 
search area, and multiple candidate search modes. 
2. In this work, we present a UAV search planning problem where 
the search area is divided into a set of subareas and each 
subarea has a prior probability that the target is present in it.   
3. We aim to determine the search sequence of the subareas and 
the search mode for each subarea to maximize the probability of 
finding the target.  Front In
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Main idea 

1. We formulate a problem that uses a UAV to search for a 
target (e.g., a victim) in a search area consisting of m subareas 
that are not necessarily adjacent.  
2. Each subarea i (1≤i≤m) is assigned a probability p(i) of target 
existence, assuming that we have a prior probability distribution 
function that describes the initial belief of the target location. The 
(average) altitude of subarea i is denoted as α(i).  
3. Update the UAV’s velocity and the flying time, set the global 
search procedure, and adaptively select the local search 
procedures. 
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Method 
1. Update the UAV’s velocity and flying time 
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Method (Cont’d) 
2. The objective is to maximize the total time-weighted 
probability of finding the target, and the problem is formulated as 
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Method (Cont’d) 
3. The objective function can be extended to maximize the sum of 
the (weighted) probabilities of finding all the targets: 
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Major results 

Front In
form

 Technol E
lectro

n Eng



Major results (Cont’d) 
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Major results (Cont’d) 
Table 3 continued  
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Major results (Cont’d) 
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Conclusions 
1. The paper presented a UAV search planning problem where the 
search area is divided into a set of subareas with different prior 
probabilities of target existence, and for each subarea the UAV can 
perform search at different altitudes with different precisions.  

2. The problem was to determine the search sequence of the 
subareas and the search mode on each subarea, such that the total 
weighted probability of finding the target is maximized.  

3. The proposed adaptive memetic algorithm combined a GA with six 
local search procedures and dynamically determined which 
procedure to apply based on their suitability in a previous period of 
the problem-solving process. Computational experiments showed 
that the adaptive memetic algorithm outperforms some global search 
heuristics and non-adaptive memetic algorithms.  
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