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Optical Distance Sensing Using Digital Speckle
Shearing Interferometry Technique
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Abstract A novel theoretical model for sensing distance using digital speckle shearing
interferometry ( DSSI) is presented. The objective distance could be determined according to the
relation between fringe period and distance. The fringe period could be determined from the
sharpening fringe pictures which are processed using computer. In the experiment, when the
distance between the objective and the expander lens was 56.5 mm, we had 56.9 mm of
measurement by DSSI, with 0. 71% deviation. When the light source had 50 mm displacement,
the target distance was 569. 3 mm measured by DSSI, with 0. 80 deviation compared to the
distance of 565mm measured with ruler. When the target distance is 1 000 mm, it is hard to
determine fringe period- This method is suited for the determination of distance of diffuse targets,
and has relatively insensitive towards environment.
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Fig. 1 Digital speckle shearing interferom etry set-up for
2001-03-22 optical distance measurm ent
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Fig- 2  Optical path diagram of the digital speckle

shearing interferometry for distance m easurem ent
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Fig. 7 Digital speckle shearing interferometry fringe

(c) four;

(d)fives and (e)six frames of speckle pattern data.
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