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ABSTRACT 

A detailed description is provided of the procedures used and results obtained in the 

verification, validation, and calibration of a further refined, flight dynamics system model for a 

ground based laser boosted lightcraft.  Additionally, a description of both the aerodynamics 

model and the controls model used for maintaining desired vehicle orientation within the beam 

are provided. The full system model is composed of individual aerodynamic, engine, laser beam, 

variable vehicle inertial, and 7-DOF dynamics models which have been integrated to represent 

all major phenomena in a consistent framework.  The resulting system level model and 

associated code was then validated and calibrated using experimental flight information from a 

16 flight trajectory data base.  This model and code are being developed for the purpose of 

providing a physics-based predictive tool, which may be used to evaluate the performance of 

proposed future lightcraft vehicle concepts, engine systems, beam shapes, and active control 

strategies, thereby aiding in the development of the next generation of laser propelled lightcraft.  

The methods used for isolating the effects of individual component models (e.g. beam, engine, 

dynamics, etc.) so that the performance of each of these key components could be assessed and 

adjusted as necessary are discussed. As the individual component models were validated, a 

protocol was developed which permitted the investigators to focus on individual aspects of the 

system and thereby identify phenomena which explain system behavior, and account for 

observed deviations between portions of the simulation predictions from experimental flights. 

These protocols are provided herein, along with physics-based explanations for deviations 

observed. 


