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MOTIVATION

OBJECTIVE

Road vibration is random in nature and non-Gaussian, although it is usually
approximated through stationary Gaussian processes with prescribed PSD.

The objective of this thesis is the development of a method for the synthesis of
non-Gaussian multiaxis road vibration, with a prescribed PSD, pdf and crosscorrelation. The goal of the second phase is the evaluation and improvement of an
univariate phase manipulation algorithm for the synthesis of univariate nonGaussian vibration [1], including stationarity of the Overlap-Add (OLA) process.

Since objects move in a 3D space, vibration is also a multidimensional physical
process, but is usually simplified to a single dimension.
One of the most relevant properties of random processes is stationarity, leading to
significant advantages in both theoretical and practical treatment.

PLANNING FOR 2017-2018
Tasks for 2017-2018 include completing the analysis of single axis non-Gaussian
synthesis and investigation of multiaxis Gaussian vibration synthesis.

METHODOLOGY
The methodology for the characterization of the univariate non-Gaussian process
includes four main lines of research, that should be addressed for both the block
and OLA process [1].
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RESULTS AND DISCUSSION
Impact of OLA processing on the moments of the overlapped process

Window design for improved stationarity

Overlap-Add (OLA) processing is commonly used for the synthesis of large random
signals in order to profit from the computational advantages of the FFT [2].

Improvement of second and fourth order stationarity of the overlapped process
can be addressed through the minimization of the dependence of the
autocorrelation of the window function with time [3].
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This processing impacts the second and fourth order of the overlapped process:
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Second and fourth moments are time dependent and cyclic.

Synthesis strategy
Minimize non-stationarity

Window design

Compensate residual impact
Adjustment of synthesis
parameters
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Key benefits of the proposed design:
 Improved overall second and fourth order stationarity of the OLA process for all
overlaps.
 Single design criterion over the whole overlap range  Automatic window
selection.
 Good spectral performance when compared to other windows.
 Least impact on second order moment and on fourth order moment for large
overlaps and non-Gaussian synthesis  Increased operating range of synthesis
algorithm.

Potential improvements and future research:
 Definition of a trade-off criterion between second and fourth order stationarity.
 Compensation of spectral impact of OLA processing.

