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Course Objective: The objective of the course is to familiarize students with existing 
system identification techniques applied to flight vehicles. The focus will be on the 
applicability of various estimation techniques in different flight conditions and the 
quality of sensor data.  This course will be beneficial for comprehensive analysis of flight 
vehicle’s performance, stability, and control.  
 
 

 
Course Content Lecture 

hours 

1.  Introduction to system identification and its applications to flight vehicles 2 

2.  Mathematical modelling for nonlinear aircraft dynamics 5 

3.  
Aircraft Simulation model with numerical integration techniques, linear 
and nonlinear aerodynamic models, flight envelope bifurcation 

2 

4.  
Data Gathering from flight testing, Instrumentation, and optimal input 
design 

3 

5.  Filtering and compatibility analysis of flight data 3 

6.  
Cost functions, Gauss-Newton optimization, and automatic gradient 
computation with step-size control 

5 

7.  
Equation error method, Weighted Least Squares, and Recursive Least 
Squares estimation for flight vehicle 

6 

8.  Output error method for aerodynamic characterization of aircraft 6 

9.  Filter error method for linear and nonlinear systems 6 

10.  Proof-of-match exercise 2 
 Total Lecture Hours 40 
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