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Fig. 1.2. Graphical illustration of the system
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Fig. 1.7. Fault propagation in interconnected
systems
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Fig. 1.9. Behaviour of the faultless and the faulty
system
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Fig. 3.2. Structure of Ohm’s law
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Fig. 4.5. A fault propagation graph example. One
vertice is input (1), another is output (5).
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Fig. 5.4. Structure graph of the controlled tank
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Fig. 5.5. Digraph of the linear system
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Fig. 5.7. Structure graph used in diagnosis
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Fig. 5.8. Two matchings for the tank system: The
edges e € M are drawn by thick lines.
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Fig. 5.10. Matched (a) and a non-matched
constraint (5.13) (b)
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Fig. 5.15. An algebraic loop (Part 2)
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Fig. 5.17. Example of the canonical
decomposition of a bi-partite graph
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Fig. 5.22. Structure graph of the circuit (a) and
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Fig. 5.23. Scheme for determining the unknown
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Fig. 5.25. Oriented graph of the two-tank system
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Fig. 5.26. Finding a new matching by using an
augmenting path
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Fig. 5.28. Setting the maximum matching
problem as a maximum flow problem.
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Fig. 5.30. Ranking for the single tank system
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Fig. 5.31. Graph showing the order in which the
unknown variables can be determined for given ¢,
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Fig. 5.33. Simulation results of the two-tank
system
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Fig. 5.34. Structure graph for the active diagnosis

example
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Fig. 5.38. Block diagram of single axis satellite
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Fig. 5.40. Schematic representation of an ABS
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Fig. 7.2. Realisation of a sequence of independent
random variables with distributions depicted in
Fig. 7.1. Time on the r-axis is expressed in number
of samples.
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Fig. 7.3. Evolution of S(k) for the sequence of
Fig. 7.2, as a function of time in number of samples

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 275



» X —» Comparator

. T

— z_l h—l— m(k)

Fig. 7.4. Block diagram for the CUSUM test
(7.4), (7.5), (7.7)

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 276



0.4

0.35

0.25

&
-
S

10

Fig. 7.5. Gaussian probability density functions
with actual (continuous line) and overestimated
means (dash-dotted line)

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 282



1000 - . . .

800

600

400

200

O R ——— la o 1. ] ]
0 200 400 600 800 1000
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decision functions computed with the exact
(continuous line) and approximated likelihood

ratios (dash-dotted line) for the data sequence of
Fig. 7.2
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Fig. 7.6. Mean time between false alarms

expressed in multiples of 10° samples as a function
of h
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Fig. 7.7. Zoom on the decision function resulting
from the recursive algorithm for the data of Fig. 7.2
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Fig. 7.8. Two GLR decision functions (Part 2)
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Fig. 7.9. Realisation of the vector sequence (7.62)
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Fig. 7.10. Block diagram of the supervised system
together with the innovation filter
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Fig. 7.12. Sampled output sequence of ship model
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function of sample number (continuous line), v, as
a function of sample number (dash-dotted line)
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Fig. 7.16. CUSUM decision function resulting
from application to the innovation sequence of
Fig. 7.13 of the CUSUM algorithm based on the
known dynamical profile of change (Fig. 7.15)
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Fig. 7.17. GLR decision function resulting from
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Fig. 7.18. Estimate of the change magnitude
resulting from application to the innovation
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Fig. 8.4. The lattice of the actuators subsets in the
example
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Fig. 8.5. The lattice of actuator configurations
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Fig. 8.6. Recoverable configurations

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 382



=
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Fig. 9.5. Reconfiguration of a two-tank system
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Fig. 9.6. Experimental results with the
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Fig. 9.35. Control system in standard
configuration
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Fig. 10.7. Recoverability span under 2,
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Fig. 10.8. Publishable sets of data
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Fig. 10.11. Xk-recoverability of configuration 1345
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Fig. 10.12. Strong >k-recoverability of
configuration 1345
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Fig. 11.6. Part of the automaton graph of a
nondeterministic automaton
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Fig. 11.10. Faults change the system properties
(Part 1)
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Fig. 11.11. Fault interpreted as an unobservable
event (Part 1)
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Fig. 11.18. Illustration of the detectability
condition (11.60)
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Fig. 11.22. Determination of the distinguishing
input sequence of 1-distinguishing state pairs
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Fig. 11.24. State trajectories for determining

whether the automaton is in the initial state 1 or 2
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Fig. 11.26. Automaton graph of the example
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Fig. 11.27. Observation result
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Fig. 11.29. Stochastic automaton with
stochastically unobservable set {1,2}
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Fig. 11.30. Automaton graph of the example
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Input v
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Fig. 11.31. Sequences of input symbols
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output w

Fig. 11.31. Sequences of output symbols

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 585



State z

0 3 6 gteps 13 16 19

Fig. 11.32. Observation result
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Fig. 11.33. Model of the faultless and the faulty
system

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 591



_ S~— - ---= input v=1
3/10 w=2 1/10 w=1 — input v=2

Fig. 11.34. Automaton graph for fault f =1
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Fig. 11.35. Automaton graph for fault f =2
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Fig. 11.36. Output sequences forv =2, f =1
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Fig. 11.36. Output sequences for v =2, f =2
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Fig. 11.36. Output sequencesforv =1, f =1
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Fig. 11.37. Diagnostic results for the three
experiments shown in Fig. 11.36 in the same order
(Part 1)
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Fig. 11.37. Diagnostic results for the three
experiments shown in Fig. 11.36 in the same order
(Part 2)
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Fig. 11.37. Diagnostic results for the three
experiments shown in Fig. 11.36 in the same order
(Part 3)
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Fig. 11.38. Batch reactor
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Fig. 12.1. Decentralised diagnosis of
interconnected discrete-event systems

Blanke/Kinnaert/Lunze/Staroswiecki:
Diagnosis and Fault-Tolerant Control, (3rd edition), Springer-Verlag 2015

Page 602



Fe

Fig. 12.2. Centralised diagnosis
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Fig. 12.3. Subsystem model
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Fig. 12.4. Network with two I/O-automata
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Fig. 12.5. Automata network
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Fig. 12.6. Equivalent deterministic automaton
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Fig. 12.7. Overall system with asynchronous state
transitions
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Fig. 12.8. Model of the isolated subsystems
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Fig. 12.9. Sketch and subsystem models of a
mountain railway
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Fig. 12.10. Composite system model
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Fig. A2.1. Coloured noise generated by a filtered

white noise
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