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Optical system design and simulation of a wide-area fundus camera
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Abstract: A wide-area fundus camera used for screening the retinae of infants was designed. In this paper,
the design methods of the device’s illuminating and imaging systems were investigated. Based on James Po-
lans’ wide-field human eye model and a set of ophthalmic anatomy data, an infant eye model was established.
Then, a tapered fiber scheme was proposed for wide area illumination. Finally, the design method of a wide-
area fundus camera imaging system, including the contact lens and relay lens, is introduced. The design ex-
ample shows that the Field Of View (FOV) of the wide-area fundus camera can reach 130°, and the object
resolution of the fundus can reach 10 pm. The design results meet the national standards YY0634-2008 for

fundus imaging equipment and meet the requirements for infant retina screening.
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Fig. 1 Schematic diagram of a wide-area fundus camera
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Fig. 2 Wide-field infant eye model
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Tab.1 Parameters of an infant eye
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Fig. 3 Method of increasing divergence angle
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Fig. 4 Simulation results of illumination range of tappered
fiber
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Fig. 6 Initial design results of contact lens and correct lens
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Tab.2 Parameters of imaging system

Surf Radius (mm) Thickness Olass
(mm) nd vd
1 —4.428 3.456 1.67 55
2 —2.767 1.728
3 —37.936 3.456 1.85 40
4 125.526 1.441
5 9.230 5.186 1.67 55
6 49.036 23.042
7 40.087 5.733 1.76 27
8 —35.656 10.325
9 —5.948 3.853 1.73 2
10 —9.848 3.075
11 —11.061 4.542 1.85 24
12 —44.707 1.097
13 —96.658 3.469 1.57 56
14 -13.075 2.880
15 23.308 2.951 1.59 61
16 —45.371 1.395
17 9.583 4.928 1.83 37
18 6.156 2.452
19 14.406 2.386 1.59 61
20 —5.937 1.726 1.92 21
21 —18.279 0.319
22 3.961 2.304 1.59 61
23 9.911 3.517
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Fig. 9 Layout of imaging system
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Fig. 12 (a) Original image and (b) simulation image obtained by optical system in proposed wide-area fundus camera
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