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Abstract
We develop a novel endoscopic illumination with laser-based light source, which contains two functions of multi-spectrum and dynamic light fields. How to meet the requirements of multi-spectrum, high efficiency, miniaturization, and even dynamic light field of endoscopic illumination, it is full of innovation and challenges. In this paper, we focus on the development of multi-spectral laser illumination module. We destroy the existing thinking and use innovative optical design in order to improve the system efficiency and reduce system size under Étendue constraints. We further focus on the fiber design, and evaluate the coupling efficiency, laser speckle, illumination distribution, dispersion, shading and other light qualities, to optimize the light source module.  Following the above results, we also incorporate another innovative idea that we called dynamic light field for endoscopic illumination, including uniform illumination that can be enlarged/reduced and controlled spot contrast, and even the two types can be arbitrarily switch. Our design is desirable to provide a highly efficient, high-quality light and compact endoscopic illumination, can provide accurate endoscopic images, and to drive more medical and industrial endoscopy applications.
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Figure 1. The schematic diagram of laser-excited phosphor with the concept of light guide design.




