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ABSTRACT

ABSTRACT

Lighting quality and level of modernization of human society have become
important symbols of socia civilization and progress. The illumination design has
gradually broken through the traditional goals of illumination and uniformity, more
emphases are put on the environmental illumination effects on human physiology and
psychology. Conventional light sources are difficult to achieve dynamic control over
color temperature and scene. Tri-chromatic LEDs, characterized by large color gamut
and suitability for high-quality lighting requirements, is suitable for flexible color
temperature, lighting scenes changes and different environmenta lighting effects by
changing the ratio of the three primary colors according to different requirements.

In this dissertation, the tri-chromatic LED light color was studied. We focused on
LED three primary color design, color matching and stability control of colors. The
harmonious lighting concept is proposed as a new way of lighting design and
evauation. To design the tri-chromatic LEDs, an expert system is introduced to
realize computer aided automatic reasoning and automatic color design. A new
dichotomy based algorithm is proposed for fast RGB color matching and to provide
technical support for LED fast scene changes, the simulation result proves its
feasibility and effectiveness. A PID feedback control system model is proposed to
solve the LED color instability problem. The simulation is done by MATLAB which
shows the stability of the tri-chromatic LED color matching in terms of PID feedback
control.

Keywords:. tri-chromatic LED; harmonious illumination; color matching algorithm;

color control
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