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Parity Space and Pattern Recognition Approach for Hardware

Redundant System Signal Validation using Artificial Neural Networks
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Abstract : An artificial neural network(NN) technique is developed for hardware redundant sensor validation.
Since the measurement space is a continuous space with many operating regions, it is difficult to train a NN to
correctly detect failure in an accurate measurement system. A conventional backpropagation NN is modified to
include an additional preprocessing layer that extracts classification features from scalar measurements. This
feature extraction means transform the measurement space to parity space. The NN is independant of the state
variable being measured, the instrument range, and the signal tolerance. This NN resembles the parity space
approach to signal validation, except that analytical parity equations are unneeded and the NN pattern recognition

capability is utilized for decision making.
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Fig. 1. Fault signature directions and division
regions in the parity space for 3 redund-
ant measurements of a scalar variable[6].
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Fig. 2. Allowable error regions in the measure-
ment space for 3 redundant measure-
ments of a scalar variablel6].
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Table 2. training patterns in the measurement
space for 3 redundant measurement of
a saclar variable.
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Fig. 5. Modified neural network that includes
feature extraction layer.
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Table 3. Training results of neural network for
3 redundant sensors.
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Fig. 4. Parity space decision regions assigned
parity pattern and output node of PSNN.
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