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ABSTRACT 
 

Non-destructive inspection techniques using laser have been broading their application areas as well as growing their 
measurement skills together with the rapid development of circumferential technology like fiber optics, computer and image 
processing. The ESPI technique is already on the stage of on-line testing with commercial products in developed country 
nations. Especially, this technique is expected to be applied to the nuclear industry, automobile and aerospace because it is 
proper for the vibration measurement and it can be applied to objects of a high temperature. This paper describes the use of 
the ESPI system for measuring vibration patterns on the reflecting objects. Using this system, high-quality Jo fringes for 
identifying mode shapes are displayed. A bias vibration is introduced into the reference beam to shift the Jo fringes so that 
fringe shift algorithms can be used to determine vibration amplitude. Using this method, amplitude fields for vibrating 
objects were obtained directly from the time-average interferometer recorded by the ESPI system. 
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Fig. 1 Square of the zero order Bessel 
function of the 1st kind 
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Fig. 2 Photograph of specimen 
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Fig. 3 A schematic of Time-average ESPI 
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Fig. 4 FFT analysis of PLUSE 6.0 
 

 
 
 
 
 
 
 
 
 

(a-1) Fringe pattern at 2180Hz 
 
 
 
 
 
 
 
 

(b-1) Mode shape at 2130Hz for Nastran 
 
 
 
 
 
 
 
 
 
 

(a-2) Fringe pattern at 4900Hz 
 
 
 
 
 
 
 

(b-2) Mode shape at 4930Hz for Nastran 

 
 
 
 
 
 
 
 
 

(a-3) Fringe pattern at 8610Hz 
 
 
 
 
 
 
 

(b-3) Mode shape at 8610Hz for Nastran 
Fig. 5 Compare Time-average ESPI with Nastran 
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