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Abstract: A significant step of fault detection and isolation (FDI) in dynamic systems is to select a set of
sensors that meets the fault detectability and isolability with the least cost. For uncertain systems, the
quantification method of fault distinguishability is used to quantify the fault diagnosability performance.
Since the search space of the sensor selection problem increases exponentially with the increase of the
sensor scale, there is currently no research on complete method of sensor selection for quantifying the fault
diagnosability in uncertain systems. This paper proposes a sensor selection algorithm based on the set

blocking strategy to solve this problem: realizing subset blocking and superset blocking through BILP;
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reducing the nodes that need to be traversed through iterative blocking search space. The experimental

results show that compared with the depth—first traversal method, the efficiency of the proposed method is

increased by 4.41~103.37 times for most of the use cases in the experiment.
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Table 1 Number of times of calculating fault

distinguishability between two algorithms

a Block—based Depth First Increase
0.9 529 411 —0.22
0.8 573 3101 4.41
0.7 594 10 001 15.84
0.6 1321 21799 15.50
0.5 3078 38379 11.47
0.4 614 57 954 93.39
0.3 1075 77772 71.35
0.2 1125 97 593 95.75
0.1 1125 117 414 103.37
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Table 2 Number of calculating fault distinguishability
and blocking

x4 ERREA 1250 AN E RN R LR
Table 4 Optimal solutions of two algorithms when the

number of iterations is 1250

a Judging times ~ Number of blocking ratio a Block-based GSA
0.9 529 92 5.75 0.9 14.3 14.39
0.8 573 104 5.51 0.8 11.2 11.87
0.7 594 114 5.21 0.7 8.8 8.79
0.6 1321 262 5.04 0.6 7.5 7.83
0.5 3078 593 5.19 0.5 6.9 6.93
0.4 614 110 5.58 0.4 4.8 5.10
0.3 1075 185 5.81 0.3 4.9 4.97
0.2 1125 190 5.92 0.2 4.8 5.02
0.1 1125 190 5.92 0.1 4.8 5.04
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Table 3 Optimal solutions of two algorithms when the

number of iterations is 500

RS EREREH 2000 AN E XN R RME
Table 5 Optimal solutions of two algorithms when the

number of iterations is 2000

a Block-based GSA
0.9 14.1 14.24
0.8 11.2 11.52
0.7 8.6 8.50
0.6 7.5 7.64
0.5 6.7 6.74
0.4 4.8 4.99
0.3 4.8 4.90
0.2 4.8 4.98
0.1 4.8 4.95

a Block—based GSA
0.9 14.7 14.73
0.8 11.9 12.11
0.7 9.1 9.24
0.6 8.2 8.21
0.5 6.9 7.06
0.4 4.8 5.34
0.3 5.1 4.93
0.2 4.8 5.27
0.1 4.8 5.18
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