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 Examples of Control Systems Design

• Outline of Control Systems Design

• Satellite’s Attitude Control

• Lateral & Longitudinal Control of Boeing

• Fuel–Air Ratio in an Automotive Engine

• Read Write Head of a Hard Disk

• RTP Systems in Wafer Manufacturing

• Chemotaxis Swims Away from Trouble

• Quadrotor Drone  Control Tutorials Website

• Cruise Control

• Motor Speed

• Motor Position

• Suspension

• Inverted Pendulum

• Aircraft Pitch

• Ball & Beam
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 (STEP 1)  Understand  the  process  and  its  performance  specifications 

• the vehicle has an astronomical  survey  mission  requiring  accurate  pointing  of 

a  scientific  sensor package.

SPEC: 

– a transient settling time of 20 sec 

– an overshoot of no more than 15 % 
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 (STEP 2) Select  sensors

•

•

SPEC: 

– a transient settling time of 20 sec 

– an overshoot of no more than 15 % 

 (STEP 3) Select  actuators

•

 (STEP 4) Make  a  linear model
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 (STEP 5) Try a lead-lag or P/D controller
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 (STEP 5) Try a lead-lag or P/D controller

•

•

•

•

•

•
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 (STEP 5) Try a lead-lag or P/D controller

•
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 (STEP 5) Try a lead-lag or P/D controller

•
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 (STEP 5) Try a lead-lag or P/D controller

•
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 (STEP 5) Try a lead-lag or P/D controller

•
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 (STEP 6)   Evaluate/verify the plant

• Moving the sensor from a noncollocated position to one collocated with the 

actuator 

•
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 (STEP 7) 

Try an optimal design (State space design)

 (STEP 8) 

Build a computer model, and 

compute (simulate) the performance of the design

 (STEP 9) 

Build a prototype
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 Equations  of motion: Boeing 747
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 Yaw damper



 (STEP 1)  Understand  the  process  and  its  performance  specifications

•

•
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 (STEP 2) Select sensors

• Measure the angular velocity (gyro)

 (STEP 3) Select actuators

• Rudder

 (STEP 4) Make a linear model
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 (STEP 5) Try a lead-lag or PID design

• For a proportional feedback
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 (STEP 5) Try a lead-lag or PID design

•

Yaw damper: (a) functional block diagram; (b) block diagram for analysis 
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 (STEP 5) Try a lead-lag or PID design

•
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 (STEP 5) Try a lead-lag or PID design

•
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 Altitude hold autopilot

 (STEP 1)  Understand  the  process  and  its  performance  specifications

•

•

•

 (STEP 2) Select sensors

• Measure the altitude

 (STEP 3) Select actuators

• Elevator 
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 (STEP 4) Make a linear model

 (STEP 5) Try a lead-lag or PID design
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 (STEP 5) Try a lead-lag or PID design
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 (STEP 5) Try a lead-lag or PID design

• root locus with feedback of h 

and derivative of h 


