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Student : Wei-Ting Hsiao Advisor : Prof. Ching-An Lin

Institute of Electrical and Control Engineering
National Chiao Tung University

Abstract

A rocket is the most frequently used vehicle to launch a payload into orbit for
taking advantage of its continuous thrust to lift itself and the payload into the high
altitude and of the multi-stage mode of sustained acceleration to economize the use of
propellant. General speaking, the launch angle of the rocket is vertical or near
vertical and gravity turn is used to the reduction of air resistance for avoiding the
vehicle from damage of lateral torque in the atmosphere; and further, it can be steered
into different directions in proper time and position after leaving the atmosphere;
finally, the payload can be controlled to accelerate and enter the orbit with accurate
directions and speed of flight in the expected target orbit. This thesis starts on design
of rocket and time parameter and then the control of steering and attitude; eventually it
makes use of altitude feedback control to meet the requirement of orbit altitude in the
final acceleration stage of entering orbit. Because the rocket is forced a lot while
launching, including the nonlinear force of aerodynamics and gravity, it not only
requires the anticipation of trajectories but also many times of simulation for
improvement. This thesis researches on the design with the consideration of errors
for meeting different requirements of orbits and results of the simulation successfully
achieve the goal of entering orbit by the use of the controller and calculation methods

in different cases.
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