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Abstract:
Estimating future signal values plays an important role in control systems as

it helps in optimizing controller parameters and gains, as well as pre-
adjusting the behavior of the controller. Its importance is not limited to con-
trol, but extends to several other fields such as medical, industrial, network-
ing, and economic domains. Fuzzy logic is one of the well-known intelli-
gent techniques for dealing with ambiguity and uncertainty in available in-
formation. Fuzzy logic has been used in this article to estimate future signal
values, where two Mamdani fuzzy estimators are designed: the first one is a
fuzzy type | estimator, and the second one is a fuzzy type Il estimator. The
estimators were tested on a several signals under different conditions of re-
sponse speed, overshoot, and vibration, and the results of the estimators
were compared by measuring the error ratio between the true signal and the
estimated signal from both estimators. The results demonstrate the high ca-
pability of the fuzzy estimator in estimating future values With the superi-
ority of the fuzzy type Il estimator over its fuzzy type | counterpart.
Keywords: Mamdani Fuzzy estimator, Fuzzy Logic, Fuzzy Type | Estima-
tor, Fuzzy Type Il Estimator, Uncertainty.
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Inference System Inference System
Measures ~ RMSE  MSE  MAE | RMSE  MSE  MAE
FirstSignal | 01498 00224 01105 | 01382 00191  0.0876
Second Signal | 02110 0045 01268 | 01718  0.0295  0.0927
Third Signal | 05737 03289 01298 | 05653 03196 0.1011
Fourth Signal | 0.1698 0.0268 00755 | 01294 00167 00464
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