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Simultaneous Measurement of Displacement and Slope with Dual-function
Digital Speckle Pattern Interferometry

LI Yang-yang, WU Si-jin, LI Wei-xian, DONG Ming-li
(School of Instrumentation Science and Opto-electronics Engineering » Beijing Information Science and Technology
University, Beijing 100192, China)

Abstract: In order to meet the needs of multi-parameter variable evaluation of composite materials under
complex loads in nondestructive testing, a dual-function digital speckle pattern interferometry system
based on optical multiplexing is proposed to realize the measurement functions of both digital speckle
pattern interferometry and digital shearography. By controlling one of the combinations of a mirror and
quarter-wave plate, the optical setup of digital speckle pattern interferometry is formed when the
combination is in the first position, allowing the out-of-plane displacement to be measured. The optical
setup of digital shearography is formed to realize measurement of slope when the combination is in the
second position. During the process of measurement, the out-of-plane displacement and slope of the object
surface due to a single load can be simultaneously measured by simply switching the position of the
combination. The optical setup of the dual-function digital speckle pattern interferometry enjoys the
advantages of simple structure and high switching efficiency. High quality measurement results of
displacement and slope can be obtained using the dual-function digital speckle pattern interferometry. It
has been proved experimentally that the dual-function digital speckle pattern interferometry is suitable for
field use in nondestructive testing of composite materials due to its superior performance in anti-
interference and high-sensitivity testing.
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Fig.1 Optical setup of dual-function digital speckle pattern interferometry system
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Fig.2 The round metal sheet under test (left: side view; right: front view)
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Fig.7 Composite structure with defects

(b) Slope measurement results in non-destructive testing
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Fig.8 Non-destructive testing of a honeycomb plate under thermal loading
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