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Motivation 
1. To form a tight and reliable radar surveillance network with 
limited resources, it is essential to investigate optimized radar 
network deployment. 

2. This optimization problem is difficult to solve due to its 
nonlinear features and strong coupling of multiple constraints. 

3. Most of previous works built a simple deployment model with 
only one type of radar and one height detection level, and the 
applied optimization algorithms, such as GA and ant colony 
algorithms, have poor performance when it comes to 
generating a suitable deployment solution in complicated 
scenarios. 
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Main idea 
1. To address these issues, we build a more complicated 
model with multiple radar types and multiple height-
detection levels. 

2. The firefly algorithm (FA) is a new swarm intelligence 
optimization algorithm. 

3. We propose an improved firefly algorithm (IFA) to 
generate satisfactory solutions. 

4. Experiments have been conducted on 12 famous 
benchmark functions and in a classical radar deployment 
scenario. 
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Method 
Our proposed IFA employs three strategies: 

1. Position initialization of fireflies in a chaotic sequence.  

2. A neighborhood learning strategy with a feedback 
mechanism. 

3. A chaotic local search by elite fireflies. 
 

These strategies aim to obtain a trade-off between 
exploration and exploitation abilities. 
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Optimization model IFA algorithm 
(1) Airspace-covering coefficient 

(2) Airspace-overlap coefficient 

(4) Constraints 

(3) Objective function 

Front In
form

 Technol E
lectro

n Eng



Major results 
1. Algorithm performance on benchmark functions 
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2. IFA for deployment optimization of the radar network 
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Conclusions 
1. A more complicated radar deployment optimization model with 
multiple radar types and multiple height detection levels has 
been described. 

2. An improved firefly algorithm has been proposed. It employs 
three strategies: (1) position initialization of fireflies in a chaotic 
sequence; (2) a neighborhood learning strategy with a feedback 
mechanism; (3) chaotic local search by elite fireflies. 

3. Our IFA achieves a good trade-off between exploration and 
exploitation and has much better performance than the classical 
FA and the four recently proposed FA variants. 
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