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Abstract Digital-speckle-pattern interferometer (DSPI) is a wide-used technology in fined-measure. Nowadays
common DSPI system employs high-power laser source and great experimental facilities, which is only suitable for
lab research work. In order to extend its application into fieldwork, a new optical layout for portable DSPI meter is
proposed in this paper, which is suited for low-power laser and has some advantages such as optimized compact
framework and small size, Driven by a He-Ne laser of 5 mW output power, it shapes fine interferogram whose
contrast is as well as that shaped by laser of 20 mW power. Thus utilization efficiency of laser is promoted. Based
on the study in theory and experiments, the paper demonstrates rationality of the portable DSPI meter.
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Fig. 1 Setup of common DSPI
1: He-Ne laser; 2: beam extender; 3: reflecting mirror; 4.
1~

specimen; 5: reference object; 6: half transmitting prism; 7:

CCD camera; 8: computer
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Fig. 2 Improved optical setup for DSPI

e laser; 2. beam splitter; 3:

beam extender; 4:

totally reflecting mirror; 6: glass plate with

sanded center; 8: CCD camera; 9: computer
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Fig. 4 Experimental result
(a) Experimental result obtained with Fig. 1, laser power is 20 mW, and the loads are 100 g and 400 g, respectively;

(b) Experimental result obtained with Fig. 2, laser power is 5 mW, and the loads are 100 g and 400 g, respectively
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