Mission-Driven Robotic
Intelligent Sensor Agents
for Territorial Security

reventing, detecting, and responding to unauthorized

persons and/or goods crossing a perimeter is a security

concern of individual, corporate, and international

scope. State-of-the-art perimeter-security solutions use
physical barriers, sensors (indoor motion, cameras, audio/vibra-
tion), and human personnel (a camera operator, entrance guard,
and patrolling security guards). These procedures are eftective
in a limited scenario, where a few entrance points are con-
strained by well-delineated physical boundaries.

Territorial security, however, deals with large territories of stra-
tegic importance, such as international borders, transportation
(airports, rail yards, public transit), and critical infrastructure (mili-
tary bases, nuclear facilities, emergency services, etc.) [1]. When
trying to monitor such large geographically-distributed
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The communication of incomplete results is
performed through a blackboard architecture, the
latter being a major component in synthesizing the
global map from local incomplete ones.
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In a retroactive architecture, an event in the
environment occurs, causing momentum in a behavior
to increase, eventually causing that behavior to fire and
react to the event by executing the behavior's plan.
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FIGURE 3 Reactive agent architecture.



The retroactive agent architecture builds on the
importance of synaptic feedback.

FIGURE 6 ISA first design.

FIGURE 8 ISA final design.



Success within an MAS was mainly achieved due to
blackboard-based knowledge sharing, odometric error
correction, simulation engine presence, and real-time
mapping representation and searching techniques.

FIGURE 9 Four physical agents used in the final experiments.
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FIGURE 10 Altera Stratix-1l interconnections.
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FIGURE 14 VRME experimental snapshot—discovering a perimeter.
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FIGURE 15 VRME experimental snapshot—an agent'’s path.
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