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Fig. 5.12. Structure graph (a), possible (b) and

impossible matching (c)
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Fig. 5.13. Two algebraic constraints with two

unknowns
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Fig. 5.14. A matching with a differential loop
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Fig. 5.15. An algebraic loop (Part 1)
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Fig. 5.15. An algebraic loop (Part 2)
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Fig. 5.16. Two equivalent loop-free oriented

graphs
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Fig. 5.17. Example of the canonical

decomposition of a bi-partite graph
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Fig. 5.18. Canonical decomposition of the

structure graph
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Fig. 5.19. Incidence matrix after the detailed

decomposition of the just-constrained subgraph
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Fig. 5.20. Decomposition of the just-constrained

subgraph G0 into strongly connected components
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Fig. 5.21. Circuit of a tail lamp
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v v 1 i 1 i 2 v 2

c 1 c 2 c 3 c 4

Fig. 5.22. Structure graph of the circuit (a) and

DM decomposition of the reduced structure graph

(b) (Part 1)
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Fig. 5.22. Structure graph of the circuit (a) and

DM decomposition of the reduced structure graph

(b) (Part 2)
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Fig. 5.23. Scheme for determining the unknown

variables of the tail lamp for given input voltage v
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Fig. 5.24. Structure graph of the two-tank system
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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. 5.27. Alternating tree with root c1 (a) and

with root c3 (b) (Part 1)
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Fig. 5.27. Alternating tree with root c1 (a) and

with root c3 (b) (Part 2)
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Fig. 5.28. Setting the maximum matching

problem as a maximum flow problem.
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Fig. 5.29. Oriented structure graph for sensor

monitoring
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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 qm
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Fig. 5.32. Oriented graph, in which the arrows

indicate the order of matching
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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. 5.35. Graph-based interpretation of the

observability property
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Fig. 5.36. Position actuator open loop
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Fig. 5.37. Block diagram of DCmotor with load

torque and closed speed loop
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Fig. 5.38. Block diagram of single axis satellite

with input from two redundant actuators,

redundant measurements of attitude (angle),

measurement of angular rate and measurement of

delivered actuator torques
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Fig. 5.39. Specialised computation circuit
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Fig. 5.40. Schematic representation of an ABS

test bed
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Fig. 6.1. Structure of a fault diagnosis system
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Fig. 6.2. Block diagram of a third-order state

variable filter
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Fig. 6.3. Structure of residual generator in the

parity space formulation
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Fig. 6.4. Manipulation of the block diagram to

arrive at a standard problem formulation
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Fig. 6.5. Residual generator depicted in a

standard setup formulation

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

Page 254



+

+

0

−I

d(s) e(s)

F(s)

y(s)

ry(s)

F(s)

e(s)

y(s)

ry(s)

Hyd(s)

f(s)

I

Hyf(s)

( 0 −I

(Hyd(s) 0Hyf(s))

I )d(s)

f(s)

Fig. 6.6. If a solution exists, fault estimation is

obtained by solving the standard problem
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Fig. 6.7. System with three sensors
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Fig. 7.1. Two Gaussian probability density

functions with mean µ0 = 0 and µ1 = 2, and with the

same variance σ2 = 1
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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 x-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
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Fig. 7.4. Block diagram for the CUSUM test

(7.4), (7.5), (7.7)
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Fig. 7.5. Gaussian probability density functions

with actual (continuous line) and overestimated

means (dash-dotted line)
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Fig. 7.5. Evolution of the recursive CUSUM

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. Estimated mean detection delay in

number of samples, as a function of h

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

Page 284



2 4 6 8 10 12
0

1

2

3

4

5

6

7

8

9

Fig. 7.6. Mean time between false alarms

expressed in multiples of 105 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

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

Page 284



0 50 100 150 200 250 300 350 400 450 500
0

5

10

15

Fig. 7.8. Two GLR decision functions (Part 1)
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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. 7.11. Block diagram of the supervised system

together with the innovation filter in the presence

of unknown inputs
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Fig. 7.12. Sampled output sequence of ship model

in healthy and faulty working modes; ω3m as a

function of sample number (continuous line), ψm as

a function of sample number (dash-dotted line)
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Fig. 7.13. Innovation sequences computed by

(7.117), (7.118) from the data of Fig. 7.12; first

component (continuous line); second component

(dash-dotted line)
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Fig. 7.14. Fault detection system
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Fig. 7.15. Dynamic profile of change for fault fω;

first component of 0.05 ρ̃ω (continuous line); second

component (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

application to the innovation sequence of Fig. 7.13

of the algorithm with known dynamical profile of

change
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Fig. 7.18. Estimate of the change magnitude

resulting from application to the innovation

sequence of Fig. 7.13 of the GLR algorithm with

known dynamical profile of change
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Fig. 7.19. Angular rate and heading

measurements
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Fig. 7.20. Residual affected by fω
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Fig. 11.10. Faults change the system properties

(Part 2)

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

Page 535



2

4

f

c

31

d

ab

Fig. 11.11. Fault interpreted as an unobservable

event (Part 1)

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

Page 536



c d a b f a b c d t
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Fig. 11.12. Fault identification as model
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Fig. 11.24. State trajectories for determining

whether the automaton is in the initial state 1 or 2

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

Page 560



1 2 3

5

v=1,
w=1

v=1,
w=1

v=1,
w=1

v=1, w=1

6 7

v=1,
w=1

v=1,
w=1

v=1,
w=1

v=1, w=2

4

8

v=1,
w=2

v=1,
w=3

v=1,
w=1

v=1,
w=1

N0

N1
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Fig. 11.27. Observation result
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Fig. 11.36. Output sequences for v = 2, f = 1
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