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Introduction
Introduction to digital signal processing analysis (applications with Matlab). The state-
of- artin Vibration and Noise Analysis Technigques for Machine Diagnosis.

Theory of Vibration with application
A thorough treatment of vibration theory and its engineering application

Time Domain Data Analysis
Statistical data analysis, Statistical Pattern Recognition, AR and ARMA data analysis, and
Cepstrum Analysis.

Spectrum Analysis
Discrete Fourier Transform (DFTF), Digital filter analysis, Crosspower, Autopower

Artificial Intelligent (Al) methods for machine Diagnostics
Neural Networks, Fuzzy logic, Genetic Algorithms, Random Forest. The Blind Source
Identification (ICA] will also he explain.

The theory of Frequency Response Frequency (FRF)

Why is this method so important?. How can we use the resonances, mode shapes and
damping to design safe and less noisy machines?

What is the Random Decrement Technique?

Experimental Modal Analysis
Applications of modals analysis in the industry

Industry applications

-Reconstruction of the combustion process by using vibrations responses (Diagnostic
proposes)

-Ontimization of the combustion process using vibration analysis and Multivariate data
analysis.

-Fault diagnosis in spur gears by using wavelets, genetic algorithm and random forest
- Running Mode analysis to obtain the transfer function only from response
Measurements

- Detect the noise horne source hased on the Sound Intensity Measurements

- Noise Active Control.
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