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Estimation of Surface Profile Using Reflected Laser Beam Pattern

Y. H. Seo(Mech. Eng. Dept., PNU), H. Y. Kim, J. H. Ahn(Mech. Eng. Dept., PNU)

ABSTRACT

An optical method for surface roughness estimation based on statistical analysis of the light intensity of a
scattered laser beam pattern. The method is very simple but has a disadvantage that no more information than the
averaged roughness is estimated. In this study a new try was conducted to derive more advanced surface information
from the details of the light intensity distribution. Some periodic ripples among the light intensity distribution being
assumed to relate with scratch leff on the machined surface, a corresponding surface profile is estimated from the
ripples using FFT and IFFT algorithm. IFFT technique is used to extract some dominant signal components among
the intensity distribution. Compared to the measured profiles by a stylus type surf-tester, the profiles obtained through
the proposed method are probably acceptable in a sense of the profile shape. Calibration of the amplitude needs more

works in the future.

Key Words : Reflected laser beam pattern(¥HA} #lo] %] ¥ s€), Surface roughness(EH 7 & 7]), Surface profile
(B8 =2 39), Inverse FFT(E 1% Fgo] W3, Image sensor(°] 7] 7] AA)
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Fig. 2 Photograph of the measuring system

Table 1 Specification of CCD Image Sensor

Pixel Resolution | 642 X482
Pixel Size 8 X 8um
Sensitivity 2.5V/lux - sec
Technology 0.5um 2metal CMOS
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Fig. 4 Photograph of a portable surface tester

Image Processing
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Fig. 5 Schematic diagram of image processing

(a) Specimen 1 (b) Specimen II (c) Specimen III
Fig. 6 Reflected laser beam patterns
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Fig. 7(a) Surface profile of specimen [
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Fig. 7(b) Light intensity distribution of specimen I

osh - N G e o
§ o WM&N’MA\WMA‘

0 Rorw Signw

g 00 0 5 < £ @0 70
un
0 ]
por
}‘m’»
= & FFT Reast
o -
o £ W 10 D 20 a0 9% a0 s
Fraquency

s n,/\/\,/—\»_//\'\\_‘—\/\/ |
[

. T St
1) FFT g .
3 0 £ o w0 &0 i
-

Fig. 8(a) Surface profile of specimen II
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Fig. 8(b) Light intensity distribution of specimen I
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Fig. 9(a) Surface profile of specimen I
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Fig. 9(b) Light intensity distribution of specimen Il
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