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Abstract
In order to implement the well-developed GPS/INS navigation technology being applied
successfully for some special destinations; such as: unmanned agerial vehicles performing
mission collectively, satellites for distributed sensing, autonomous underwater vehicles
performing exploration, and/or autonomous cars forming platoons on roads, this research is
proposed to study the state-of-art designs such as hierarchical control of multi-agents,
distributed sensing and actuation, computation/communication and embedded software.

For multi-vehicle navigation, two concepts as loose formation and tight formation flight
being applied. In a loose formation flight, we concisely defined that GPS provides global
positioning information to vehicles, wireless network is used to distribute data between
vehicles; and navigation computer on each vehicle calculates their relative orientation,
distance and its velocities. Furthermore, vision system is provided to track neighboring
vehicles and motion algorithms running to estimate the relative orientation, distance and
velocities to navigation computer, which is organized in the tight formation flight.

Conseguently, the multi-modal systems are designed as a collection of control modes by
given a continuous control system and each high-level task is specified as a sequence of control
modes. Such a system will facilitates a predictable closed-loop performance and bounded
interaction between asynchronous and synchronous components. Advantages of this embedded
platform are allowing compatibility and validation for the safety critical systems, avoiding jitter
by triggered timing device, real-time control block for handling all process resources and al 1/0
procedures, platform-design eliminating the large-loop iterations and restricting design space
via new forms of regularity and structure for low cost and first-pass success. Finally, this project
will involves a novel testing skillfulness of using hardware-in-loop simulation to evaluate a high
performance maneuvers under on-line GPS/INS navigation.

Keywords: Embedded Operation-Platform, Hardware-in-loop Simulation, GPS/INS
Autonomous Vehicle Design, Multi-Vehicle and Multi-Modal Environment
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