Flight Simulation Mathematical Modeling

Basic Constants

describe vehicle in a
very basic way (e.g.
wing chord length).

From these basic constants the
stability and control derivatives can be
determined. See script with name like
Basic_Constants.Predator.m

Time Response
given initial
conditions and
time history of
control inputs.

Simulink
Mathematical
Model
including

optional
control system

Find a trim or

equilibrium or

reference flight
condition

Linearize about
trim

The array
called
'constant' of
length 67

Contains the stability
and control derivatives
and inertia data.

Aerodyanmic,
thrust and
mass model

We always want to
check time responses
in the nonlinear
world.

Study trim
conditions.

Nonlinear
aircraft
model

Perform linear analysis like transfer
functions and control system design.

Compute time resonse of the linear system.

Longitudinal Ti
Analysis Respl)l(?r?se
(LongSC.m) transfer
functions,
Lateral- poles,
Directional ZEros,
Analysis control system
(LatSC.m) design

Flat Earth
Equations of
Motion

Simulink
Mathematical
Model
including

optional
control system

Elliptical Earth
Equations of
Motion

Yes.
Good, procede
with
confidence

Do they
compare well?

No.
Find the
problem




