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Launch Vehicle Guidance and Control on 2D Platform

Student: Chieh-Min Liu Advisor: Prof. Ching-An Lin and Prof. Jong Juang

Institute of Mathematical Modeling and Scientific Computing
National Chiao Tung University

Abstract

Since the first satellite launched successfully in 1957, rocket is by far the most
frequently used vehicle to launch.a payload into orbit for its continuous thrust to lift
itself and the payload into the high altitude and its multi-stage mode of sustained
acceleration to economize the use of propellant. Generally speaking, a rocket contains
3 to 4 stages. In the first stage, after launching vertically or near-vertically from the
earth surface, gravity turn was used. Afterwards, the rocket can be steered into proper
directions in proper time and-positions after-activating the second. stage. Finally, the
payload can be controlled to accelerate and enter the designated orbit with accurate
direction and speed-of-flight in the last stages. The objective of this thesis is to
investigate the design of launch vehicle guidance and control on 2D platform. It
begins with designing the physical parameter and temporal parameter of rocket and
then the control of steering and altitude. In the final acceleration stage of entering
orbit, “altitude feedback control” is applied to meet the requirement of orbit altitude,
and then “forced level flight control” is applied to meet the requirement of zero
flight-path angle. Eventually, the payload propelled by the vehicle reaches the target
orbit successfully.
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