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Large-shearing electronic speckle pattern interference system with
carrier-frequency modulation technique

SUN Ping, HAN Qing, WANG Xiao-feng
(College of Physics and Electronics, Shandong Normal University. Jinan 250014, China)

Abstract: Large-shearing electronic speckle pattern interferometry (LSESPI) offers many
advantages such as good fringe quality and no reference beam needed. The fringe pattern
obtained by the LSESPI is easy to be observed. The new electronic speckle pattern
interferometer is formed by introducing carrier-frequency modulation for interference fields to
LSESPI. The new system does not have strict requirement for environment on isolating
vibration. The displacement fields could be quantitatively measured with the system. The
principle of carrier-frequency modulation of LSESPI is discussed. A typical experiment is
implemented with a central-loaded and peripheral-clamped plate. And a step motor system
controlled by a computer is designed. With the step motor system the reference object can be
rotated accurately so that the electronic speckle pattern can be modulated automatically. At last,
Fourier transform is used to demodulate the modulated fringes and obtain the phase of deformed
field, then acquire the precision deformation of the object by the transformation calculation of
the phase and displacement. The experimental results indicate that the interference field of the
speckle pattern can be modulated and the displacement of the object can be measured accurately
by this system.
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Fig. 1 Schematic diagram of large-shearing ESPI system
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Fig. 4 The carrier fringe pattern before object is deformed
5
Fig. 5 The modulated carrier fringe pattern
after object is deformed
6
Fig. 6 Wrapped phase map obtained by

Fourier transform method

Fig. 7 Contour of out-of plane displacement (Unit:um)
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