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Abstract

retinal images. The optical system of this camera consists of lighting system and imaging system, in which the

A portable non-mydriatic fundus camera with 40° field of view is designed, and it can be used to capture

lighting system is equipped with visible light source and infrared focusing source. The use of infrared light source
focusing can avoid the use of drugs on eye mydriatic treatment. The light source uses a unique circular LED and it is
imaged on the human eye pupil to avoid reflection effect as it falls on the cornea. Focusing lens is placed in the
imaging system, which has #=15D diopter compensation function. In imaging system, the root mean square of spot
diagrams is less than 2.8 pm, the field curvature is less than 0.2 mm, the distortion is less than 0.6%, and the
modulation transfer function values are higher than 0.4 at 70 Ip/mm in all fields. The original image is clearly
reproduced on the image plane by using Zemax software for imaging simulation. This camera can be used for the

prevention and rehabilitation of disease in ophthalmic medical industry.
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Optical system structure of the fundus camera
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Fig. 2 Color image of the retina
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Table 1  Main designed specifications of the fundus camera

Parameter Value
Field of view /(%) 40
Smallest pupil diameter that can be detected /mm 3.5
Diopter compensation /D —10~10
Size of the receiver /mm 10
Wavelength of focus /nm Near-infrared light; 870
Wavelength of illuminate /nm Visible light: 486~656
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Fig. 3 Eye model
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Fig. 4 Structure of the ophthalmic lens. (a) Prototype; (b) optimization result
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Fig. 5 Initial structure of the imaging system. (a) Without spectroscope; (b) with spectroscope
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Fig. 6 Structure of the imaging system combined with eye model
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Fig. 8 Aberration analysis diagram. (a) Ray fan plot; (b) spot diagram; (c¢) field curvature and distortion
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Imaging simulation of the system. (a) Source image; (b) simulated image plane

b

Fig. 10 Schematic of the annular illumination
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Fig. 12 Schematic of the ring light source
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Fig. 13 (a) MTF, (b) spot diagram and (c) relative illumination distribution of the illumination system
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Table 2 Tolerance range of the optical system
Parameter Value
Radius N=2
Thickness /mm 0.02
Decenter X/Y /mm 0.02
Tilt X/Y /(") 30
S+ A irregularity AN=0.2
Index 0.0001
Abbe 0.0083
3 70 lp/mm MTF
Table 3 MTF of the imaging system at 70 lp/mm
Parameter Value
Nominal 0.489
Best 0.474
Worst 0.359
Mean 0.436
Standard deviation 0.032
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