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Outline 
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Interception Problem 
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Linearized Dynamics 
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Relative Linear Dynamics 
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Dynamics in Forecasted Coordinate 
ZEM, Zero Effort Miss Coordinate 
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Differential Game Capture Zone 
Stable Bridge / Minimum - Zero Level Set 
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Variants of Capture Zones 



Ce document est la propriété de MBDA. Il ne peut être communiqué à des tiers et /ou reproduit sans l’autorisation préalable écrite de MBDA et son contenu ne peut être divulgué. © MBDA 2011. 
This document and the information contained herein is proprietary information of MBDA and shall not be disclosed or reproduced without the prior authorization of MBDA. © MBDA 2011. 
 
 

Réf. : SWIM 2013 - Brest - Page 9 -  

System of Level Sets 
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Formulation of the Problem 

Purpose is to increase the resulting No Escape Zone 

And to compute interval spacing (vertical / horizontal) between the pursuers 
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Scheme of Interception with Two Pursuers 
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Linearized Dynamics 
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Relative Linear Dynamics 
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Dynamics in Forecasted Coordinates 
ZEM, Zero Effort Miss Coordinates 
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Solvability Set: « Strong » Pursuers (1) 
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Solvability Set: « Strong » Pursuers (2) 
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Solvability Set: « Weak » Pursuers 
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One Strong and One Weak Pursuers 
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Varying Advantage of Pursuers (1) 
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Constructing Switching Lines 
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Trajectory Under Quasioptimal Controls 
of Both Players; Weak Pursuers 
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Quasioptimal Control of the First Player 
and Random Control of the Second One 
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Quasioptimal Controls 
One Pursuer is Very Weak 
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Conclusion 

• This work is dealing with computing complex capture / reachability sets 

• More particularly, we studied a cooperative engagement of two pursuers in 

front of one evader 

• A method for computing quasi-optimal controls from the capture sets has 

been proposed 

• Capture zones (no escape zones) help designers to set up parameters of 

vehicles in pursuit evasion situations: 

• Vehicule features (manoeuvrability, agility) 

• Spacing between the vehicles when starting the end game 

• More complicated acceleration laws (second order control laws; more 

realistic tranfer functions) could be taken into account 

• Extend the Zero Effort Miss computation to 3D simulations 
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