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Experimental study of backscattering signals from rough targets in
non-cooperative laser measurement system

Tao Huirong, Zhang Fumin, Qu Xinghua
(State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract: The measurement system of the surface backscattering characteristic was designed and setup in
this paper. The send and receive in system was coaxial inhemisphere space. The laser is 1550 nm linear po-
larization and narrow linewidth. The backscattering characteristic of grinding, vertical milling and plain
milling samples with different surface microstructure was measured at different incidence angles from 0° to +60°.
The effect of the incident light polarization direction, azimuth angle, incidence angle and the surface mi-
crostructure on the backscattering was discussed. The reasons of these effects and the change of backscat-
tering characteristic were analyzed. It was found that the incident light polarization direction, azimuth angle,
incidence angle and the surface microstructure had regularity effect on the backscattering. They had both the
common law, also had individual character. Surface microstructure determined the backscattering energy
distribution and polarization characteristic with the change of incidence azimuth and angles. This result shall
provide the reference value to the research of cooperation target measurement field and other surface mea-
suring field.
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Tab.1 Surface parameters of metal processing

samples
- Processing
Samples Roughness/pm Material method
S1 0.1 GCr15 Grind
45 high quality carbon . -
S2 3.2 structural steel Vertical milling
45 high quality carbon Horizontal
S3 3.2 -
structural steel milling
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Fig.1 Morphology of machined surface
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Fig.2 Definition of surface measurement coordinate system
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Fig.3 Schematic representation of the apparatus used for experimental

backscattering measurements
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Fig.4 Backscattering intensity of grind sample(Ra=0.1 pm)
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Fig.5 Backscattering intensity of vertical milling sample(Ra=3.2 um)
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Fig.7 Backscattering intensity of grind sample for different polarization
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