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Adjustment Algorithm of Incident Light Power for Improving
Performance of Laser Surface Roughness Measurement

Young Ho Seo®, Hwa Young Kim* and Jung Hwan Ahn**

ABSTRACT

The light pattern reflected from a machined surface contains some information like roughness and profile on the

projected surface as expected in the Beckmann-Spizzichino model. In applying the theory into a real reliable measuring

device, many parameters such as incident light power, wave length, spot size shoud be kept a constant optical value.

However, the reflected light power is likely to change with the environmental noise, the variations of the light source,

the reflectivity of the surface, etc. even though the incident light power is constant. In this study, a method for adjusting

the incident light power to keep the reflected light power projected on @ CMOS image sensor constant was proposed and

a simple adjustment algorithm based on PI digital control was examined. Experiments verified that the proposed method

made the surface roughness measurement better and more reliable even under variations of the height of light source.

Key Words : Surface roughness(¥% 2 7]), Laser measurement(#] ©] A1 Z), PI digital control (PI TIA|E A
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Fig. 3 Light intensity distribution of a reflected light
pattern on an image sensor plane
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Table 1 Specification of digital controller

Parameter Specification
Settling time Below 30sec
Steady state error Below 5%
P
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P Z Image
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Fig. 11 Block diagram of an incident light power adjustment algorithm
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Table 2 Experimental conditions for performance test

Initial light power 21mW (60% of full power)
Laser source height 3~15mm

Sampling interval 4.5 sec

Roughness specimen | #1 | R;0.08um

(Plastic surface) #2 | Rq0.19um
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