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An Innovative Linear Location Method for Acoustic Emission Sources Without Velocity
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[Abstract] To reduce the influence of spatio—temporal measurement error in wave velocity on the localization
results, this paper proposes an innovative linear localization method for acoustic emission sources without the
need of velocity measurement. First, based on the arrival data and sensor coordinate information, the
velocity—free control equation of acoustic emission source is established, and the control equation is linearized
by introducing intermediate variables; second, the orthogonal projection operator associated with the
intermediate variables is derived to separate the acoustic source coordinates from the intermediate variables, and
a one—dimensional cubic equation for the intermediate variable is constructed. Finally, the intermediate variable
is solved and the acoustic emission source coordinates are finalized according to the residual sum of squares.
Simulation experiments are carried out to verify the positioning effectiveness of the method under difterent
arrival errors, velocity errors and source positions; the experimental results show that the positioning accuracy
and stability of the method are better than that of the traditional methods; for example, when the arrival error is
0.2 ps, the average positioning error of the new method is only 1.5 mm, which is much lower than that of the
traditional method, which is 2.2 mm and 7.0 mm; in addition, the simulation experiments also illustrate that the
location of the acoustic source has diftferent degrees of influence on the localization accuracy and wave velocity
inversion accuracy, but the new method always has the higher localization accuracy and wave velocity inversion
accuracy than the traditional method regardless of the location of the sound source.
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