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ABSTRACT 

 

 

The dynamic stability analysis of the aircraft can be evaluated in two dimensional modes: 
longitudinal stability analysis and lateral directional stability analysis. This present work focuses 
on the second mode which is lateral directional. The dynamic stability analysis is carried out by 
evaluating the behavior of three flight parameter due to aileron deflection. These three flight 
parameters are sideslip angle ß, roll angle Ø and yaw angle ψ.  These three flight parameters 
describe the behavior of the aircraft in lateral directional and it can be obtained by solving the 
governing equation of lateral directional. In this present work, a computer code is developed in 
MATLAB software to solve the governing equation of flight motion using Laplace 
transformation. The validation was carried out by comparing the results for the lateral 
directional of aircraft model Learjet 24 with the results provided by Marcello R. Napolitano 
(2012). After that, the developed computer code in MATLAB is applied to all three types of 
aircraft models for flight dynamic analysis. These three types of aircraft models are Cessna 182, 
Cessna 310, and Cessna 620. The developed computer code in MATLAB provides four types 
of aileron deflection, namely single doublet impulse, multiple doublet impulse, single doublet 
and multiple doublet. The results show that each aircraft has different response due to the 
deflection of aileron and the developed computer code represents a useful tool for flight dynamic 
analysis. 
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ABSTRAK 

 

 

Analisis kestabilan dinamik penerbangan dapat dilakukan melalui dua mod dimensi, iaitu 
analisis kestabilan arah bujur dan arah sisi. Kajian ini memberi tumpuan kepada mod yang 
kedua, iaitu analisis kestabilan arah sisi. Analisis kestabilan ini dilakukan untuk menilai 
kelakuan tiga parameter akibat daripada pesongan aileron. Ketiga-tiga parameter 
penerbangan ini adalah sudut sisi ß, sudut roll Ø dan sudut yaw ψ.  Ketiga-tiga parameter 
penerbangan ini menggambarkan kelakuan sesebuah kapal terbang dari arah sisi dan ia dapat 
diperolehi dengan menyelesaikan persamaan bagi arah sisi. Dalam kajian ini, kod komputer 
dibangunkan dalam perisian MATLAB untuk menyelesaikan persamaan gerakan dengan 
penggunaan transformasi Laplace. Pengesahan telah dilakukan dengan membandingkan 
keputusan untuk arah model kapal terbang Learjet 24 dengan keputusan yang diperolehi 
daripada Marcello R. Napolitano (2012). Selepas itu, kod komputer yang dibangunkan di 
perisian MATLAB digunakan untuk membuat analisis kestabilan dinamik penerbangan bagi 
tiga jenis model kapal terbang. Ketiga-tiga jenis model kapal terbang ini adalah Cessna 182, 
Cessna 310, dan Cessna 620. Kod komputer di perisian MATLAB ini menyediakan empat jenis 
pesongan aileron, iaitu dorongan doublet tunggal, dorongan doublet berganda, doublet tunggal 
dan doublet berganda. Keputusan bagi kajian ini menunjukkan bahawa setiap kapal terbang 
mempunyai tindak balas yang berbeza terhadap pesongan aileron dan kod komputer yang 
dibangunkan merupakan alat yang amat berguna untuk analisis kestabilan dinamik 
penerbangan. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background of Study 

After the first flight made by Wilbur and Orville Wright in 1903, there was a rapid 

development in aeronautical and the progress and study made in the following decade was 

impressive. However, the flying qualities of their aircraft that time were always less than 

satisfactory due to the problems of stability and control. Many researchers like Bryan and 

Lanchester were studying the problems of stability and control at that time and they managed to 

come out with mathematical method to describe the flight dynamic and the general equations of 

motion of an aircraft with six degrees of freedom to describe the aircraft motion which it is in 

the same form as they are known today. (Anderson & Eberhardt, 2001) 

Stability and control are study on how well an aircraft flies and how easily the aircraft can 

be controlled. Stability is the ability of an aircraft to return to a previous condition if it is upset 

by disturbance. The disturbance can be generated by the pilot’ s action or atmospheric 

phenomena such as turbulence or a gust of air. An aircraft must have a good stability so that the 

pilot does not become tired by keep having to control the aircraft in order to make it stable. 

Whereas control is the ability to command the aircraft to perform a specific maneuver or to 


