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Monitoring system of laser materials processing using
chromatic modulation technique

Jong-Myoung Lee
(F)olol A HelAMA YY1 F

ABSTRACT

A development of in-process and reliable monitoring system in laser materials processing
is essential for successful applications toward the real industrial fields. It was known that
optical signals induced by laser-matter interactions provide a good indication not only to
monitor various defects but also to characterize and identify the process. However there are
still difficulties to implement the optical monitoring system in real fields since the system is
susceptible to the spurious change of the signal affected by the variation of experimental
conditions and environmental noises. In this article, a new type of optical monitoring
technique named ‘chromatic modulation technique’ is described as a reliable, robust and
sensitive monitor for the applications in laser materials processing in order to tackle the
conventional problems in optical system.
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Fig. 4. Schematic diagram of indirect optical monitoring
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APPENDIX

Modified RGB-to-GLHS Transformation Algorithm for Chromatic Monitoring

Inputs: output voltages of three photodetectors

Vred, Vgreen, Vblue

QOutputs: three spectral parameters =) General term (Colorimetric term)
Dominant Wavelength (Hue), Energy Level (Lightness), Excitation Purity (Saturation)
begin

Max = maximum (Vied, Vareen. Vbiue):
Min = minimum (Vied, Vireen. Vbiue):
Red = View — Min:

Green = Veeen — Min:

Blue = Viwe — Min:

If Red = 0, DW (Hue) = 120 (Green / (Green + Blue)):
If Green = 0, DW (Hue) = 120 + 120 (Blue / (Blue + Red)):
If Blue = 0, DW (Hue) = 240 + 120 (Red / (Red + Green)):

EL (Lightness) = (Vred + Vgreen + %Iue) / 3:

EP (Saturation) = (Max — Min) / (Max + Min):
end:
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