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Abstract; Fundus photography is used to examine the status of retinas, providing important diagnostic infor-
mation about retinal diseases. Traditional fundus imaging systems are usually disadvantageous for their large
size, difficulty of operation, high cost, etc. . With the recent rapid development of smartphones, their camer-
as, storage and transmission systems, have improved significantly, making them capable of being used for fun-
dus imaging. Thus, the development and design of the fundus imaging system based on smartphones can over-
come the shortcomings of traditional fundus imaging. In this study, the imaging and illumination optical path of

the smartphone-based fundus imaging system was designed and the size was minimized as a smartphone acces-
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sary using 3D printing. Based on the results from the smartphone-based retinal imaging system, the working

distance between the proposed system and an artificial eye was approximately 17 mm and the system was

placed in a smartphone accessory with a size of 88 mm X79 mm x42 mm. Zemax was used to further optimize

the design for better image quality. The distortion of the optimized imaging system is less than 0. 2% and the

curvature of field is less than 10 pm. The proposed system is portable, noninvasive and cost effective, which

is expected to be applied in community hospitals in the near future.
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Fig. 1 Schematic of the smartphone-based fundus ima-
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ging system
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Fig.2  Schematic of the smartphone accessory for the

portable fundus camera
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