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Model-Based Design—Unpolished

591 /* Logic: ' <S3>/either ' */
592 rtb_either = power_window_con_B.passenger_control_b 
593 || power_window_con_B.passenger_control_a; 
594 
595 /* Logic: ' <S13>/allow_action ' incorporates:
596 * Inport: ' <Root>/driver_up '
597 * Logic: ' <S13>/overrule '
598 */
599 rtb_temp34 = power_window_con_U.driver_up 
600 && (!(rtb_either)); 
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Elevator redundancy management
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Reconfiguration requirements

If multiple failures are detected in left 
hydraulic pressure and actuator 
positions, isolate the fault  by switching 
both the Left Outer actuator and the 
Left Inner actuator to the isolated 
mode. The following combinations 
trigger this condition:

• Failures in hydraulic pressure 1, and 
hydraulic pressure 2

• Failures in Left Outer actuator position 
sensor, and Left Inner actuator position 
sensor

� Failures in hydraulic pressure 1, and 
Left Inner actuator position sensor

• Failures in hydraulic pressure 2, and 
Left Outer actuator position sensor

2.1.15 Multiple failures on Left hydraulic 
and actuators

If multiple failures are detected in hydraulic pressure 
1 or 2 systems and either the Left Outer actuator 
position sensor or the Left Inner actuator position 
sensor, isolate the fault by switching both the Left 
Outer actuator and the Left Inner Actuator to the 
isolate mode.

2.1.15 Multiple failures on Left hydraulics and 
actuators

If a failure is detected in both the hydraulic pressure 2 
system and the Left Inner actuator position sensor, 
while there are no other failures, isolate the fault 
by switching the Left Inner actuator to the off 
mode.

2.1.12 Hydraulic pressure 2 and Left Inner 
actuator position failures

If a failure is detected in both the hydraulic pressure 1 
system and the Left Outer actuator position 
sensor, while there are no other failures, isolate 
the fault by switching the Left Outer actuator to 
the off mode.

2.1.11 Hydraulic pressure 1 and Left Outer 
actuator position failures

reengineer



3

5

® ®

Requirements traceability

2.1.5 Hydraulic pressure 3 failure
If a failure is detected in the hydraulic 
pressure 3 system, while there are no 
other failures, isolate the fault by 
switching the Right Outer actuator to 
the off mode.
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Control design architectures
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A hydraulic cylinder
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Feedback control system
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Compensator pole placement
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Stability classes
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Robustness analysis
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Adaptive control
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First order system
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Switched control
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the act of switching may cause unstable compound behavior
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Control synthesis

),,()(

),,(0

),,()(

tuxhty

tuxg

tuxftx

=
=

=&

)()( txKtu iii =





+=
+=





+=
+=

)()()(

)()()(

)()()(

)()()(

00000

00000

tuDtxCty

tuBtxAtx

tuDtxCty

tuBtxAtx

nnnnn

nnnnn&

M

&





−=
−=

)()()(

)()()(

txKDCty

txKBAtx

iiiii

iiiii&

Rvalve

vpiston

ppump

Ccylinder

mpiston

Rcylinder

model phenomena 
of interest

derive representation 
amenable to synthesis

design control law

validate control

22

® ®

Functional control design stages
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2.1.15 Multiple failures 
on Left hydraulics and 
actuators
If multiple failures are 
detected in hydraulic 
pressure 1 or 2 systems 
and either the Left Outer 
actuator position sensor 
or the Left Inner actuator 
position sensor, isolate 
the fault by switching 
both the Left Outer 
actuator and the Left 
Inner Actuator to the 
isolate mode.
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Specifications become requirements

2.1.15 Multiple failures on Left hydraulics and act uators
If multiple failures are detected in hydraulic pressure 1 or 2 systems and
either the Left Outer actuator position sensor or the Left Inner actuator 
position sensor, isolate the fault by switching both the Left Outer actuator 
and the Left Inner Actuator to the isolate mode.
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What can we learn?

� Standard input performance excitation
� Step input

� Standard architectures and terminology
� Standard design representations

� Root locus
� Bode plots
� Practitioners can relate to theory (relatively) easy

� Well-defined analyses
� Stability
� Robustness

� Focused design stages
� Strict separation

� …
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Wrap up

� Offline design is very involved
� Some aspects highlit

� Adaptation does some design online
� Which aspects of design can be automated?

� To be continued …


