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INTERCEPTION TIME IN CLASSICAL PURSUIT 

METHODS 
 

The mathematical theory of conflict-managed processes under incomplete 

information, particularly in game problems of intercepting controlled targets, 

provides several classical methods for these problems. Among them, the resolving 

function method [1] provides a rigorous theoretical foundation for a number of 

interception laws widely applied in missile and space technology. We can name 

some of them, such as Euler's curve (pure pursuit), parallel navigation, proportional 

navigation, and motion camouflage (or beam-rider). The broad interest for these 

laws and methods first surged in 1950s with the rapid development of missile 

technology [2, 3]. Now, the appearance of fast maneuverable ballistic missiles, as 

well as maneuverable but relatively slow unmanned drones, has renewed attention 

to the classical, seemingly well-known interception strategies [4, 5]. 

Selecting an appropriate interception method for a specific applied or technical 

problem is not straightforward and requires additional criteria. One of the most 

important criteria is the interception time, because we often want to catch a target 

as soon as possible. For several simple strategies of evader’s movement (for 

example, when evader moves along the straight line with maximal speed), it is 

possible to derive explicit formulas to calculate interception time for different 

methods [2, 6]. However, if the movement of evader is more complicated, computer 

simulation becomes essential to compare different methods.  

 We used free open-source system Octave [7] to perform computer simulation. 

Octave is a programming language designed to do various numerical scientific 

calculations. It can solve differential equations that in our case describe player’s 

motion. It is suitable for many other numerical experiments. Using these 

simulations, we can compare interception time of different methods. 

It is known [6], that if an evader moves with maximum speed along the straight 

line, the parallel navigation method gives the best time of interception. Yet, for more 
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complex maneuvers of the evader along some curves, other methods can give better 

interception time. For example (Fig. 1), when the evader follows a curved path, 

parallel navigation method can give the worst result. As we can see, with this type 

of evader’s movement, beam rider method gives the best result (T = 8.32), 

proportional navigation method with λ = 0.25 gives almost the same time (T = 8.34), 

while parallel navigation method that corresponds to λ = 1.00 gives the worst result 

(T = 9.66). 

 

 
Fig. 1. Parallel navigation gives the worst result 

 

Extensive simulation results demonstrate that each of the investigated methods 

can give the best result for some movement trajectories of the evader. Also, each of 

these methods can give the worst result for some cases. Consequently, no single 

interception law can be universally recommended as the best for practical 

implementation. It is necessary to carry on additional theoretical and numerical 

investigations to evaluate and refine these classical methods in modern applications. 
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