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(57) ABSTRACT 

Unmanned underwater vehicles (UUVs) are described for 
use in a sWarm Weapon system. UUVs use distinctive 
patterns of communication and organization in order to 
con?gure into speci?c formations for an attack on a speci?c 
targets. By receiving sensor data from UUV drones, a lead 
UUV Will make decisions on hoW to reorganize the grouping 
according to speci?c mission parameters. In this Way, the 
UUVs interact With the environment and reorganize into 
recon?gurations in order to complete a mission. There are 
numerous applications of squads of UUVs, from submarine, 
torpedo, mine and diver identi?cation and attack to sentry 
duty organization. 
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Fig 1: Synthetic Hybrid Control Architecture 
For Social Dynamic Behavior 
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Fig 2: Distributed Network Processing 
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Fig 3: Swarm Operating System 
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Fig 6: Calculus of Groups of MRVs 
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Fig 7: Dynamic Travelling Salesman Problem (TSP) 
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Fig 8: Map of Dynamic TSP 
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Fig 9: Hierarchy Model: Leader-Followers 
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Fig 10: Leadership Hierarchy Architecture 
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Fig 11: Asymmetric lnter-MRV Negotiation 
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Fig 12: MRV Leader Substitution 
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Fig 13: Central Blackboard 
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Fig 14: Representation of Swarms on Central Blackboard 
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Fig 15: External Computation Resources 
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Fig 16: MRV Database Inter-relations 
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Fig 17: Behavior Based Control System 
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Fig 18: Local Rules & Meta-rules 
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Fig 19: Self Correcting Mechanism of MHV Squad 
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