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Research on a compact light pipe color mixing system
CHEN lJianfeng, DING Zhao, YANG Chen

(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

Abstract: This paper presents the design of a color mixing system composed of a host computer control program, an ARM-based
STM32 microcontroller, light guides, and red—green—blue (RGB) LED lights. In the hardware aspect, a square light guide structure
is implemented to mix the intensities of red, green, and blue light. In the software aspect, the microcontroller 's PWM output
program and GUI are developed based on the host computer control program to drive the LEDs. In terms of optimization, the length
of the light guide is optimized using the Monte Carlo ray tracing method to achieve uniform illumination. In the experiment, various
components are organically combined, and their color-mixing performance and illumination uniformity are tested. The results show
that the proposed system has excellent color mixing capabilities and good illumination uniformity.
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Fig. 1 Monte Carlo ray tracing flow chart
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Fig. 2 Illumination of light pipes with different lengths
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Fig. 3 Color mixing experiment
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