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Pitch Controller for a BOEING Aircraft

❖ Confusion about choice of the signal source in sample 

project

❖ Need to use the amplifier with the approximative derivative 

instead of the pure derivative

❖ Use of approximate differentiators--get rid of them using 

canonical form

❖ How to present the signal--frequency too low for an 

oscilloscope

❖ Noise?

Bode Diagram of Original System
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❖ Controller must have appropriate transient response

❖ Steady state error

❖ Static gain factor due to unit ramp input

❖ Successfully incorporate full order and observer blocks

❖ Determine estimation error

❖ Build circuit in lab

❖ Realize simulated specifications

❖ Present findings to peers

❖ Phase lead, phase lag, controller, control, system, feedback, 

analogy circuit, Simulink, aircraft, steady state error.

Objectives

❖ Designing an autopilot control system that controls the 

pitch angle of a BOEING Aircraft. 

Step Response of original system and Controlled System

Bode Diagram of Controlled System

❖ The phase-lead compensator may be used to 

increase the system bandwidth and achieve faster 

response at lower frequencies

❖ The phase-lag compensator may be used to lower 

steady-state error and to reduce susceptibility to 

high frequency noise.

❖ This design includes two parts: a simulation, and an 

electronic circuit board.  

❖ The simulation was conducted using MATLAB.  We built 

the block diagram using SIMULINK simulation software, 

finding the steady state error and the static gain factor K 

due to a unit ramp input.  We also designed the optimal 

linear-quadratic controller using the unity penalty matrices 

in the performance criterion, and designed a full order and 

observer blocks.

❖ Building the real circuit(using this simulation). We did this 

for each of the simulation scenarios described above.  We 

then test each board and plotted the results of all our signal 

tests.

Future Work

Conclusion

❖ Simulate different scenarios containing 

autoland, auto take-off to get much more precise 

data.

❖ Hope our autopilot control system can optimize 

the existing autopilot Flight Mode


