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Design of optical system for catadioptric fundus camera
LI Can'*" ,SONG Shu-mei', LIU Ying', LI Chun', LI Xiao-hu',SUN Qiang'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 130039, China)
% Corresponding author, E-mail ; LC19851125 @163. com

Abstract: To eliminate the scatter light and central ghost in a classical fundus camera, the optical sys-
tem of a catadioptric fundus camera with a field of view 40° and a working distance of 48 mm was de-
signed. An off-axial reflecting ophthalmic lens with free form surfaces was designed to correct the off-
axial aberrations. Two free-form-surfaces were introduced in the imaging objective system to correct
the residual off-axial aberrations of the reflective ophthalmic lens. In the optimization of the imaging
system, an eye model with varying defocuses was proposed to eliminate the negative effect of eye aber-
rations as well as to accommodate the eye with different refractive errors. Three adjacent illumination
rings were introduced in the illumination part to avoid the undesirable light reflected by the eye optical
system. Experiments show that the accommodation range of the system is between —10 m™' and 10

m ', the resolution at the object plane is 33 Ip/mm across the entire field of view,and the maximum
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distortion is less than 8. 5%. Furthermore, the illumination non-uniformity is less than 15% in the

conditions without scatter light and central ghost. The designed catadioptric fundus camera with a

free-form-surfaces show a satisfactory large field of view and a large working distance, and removes

the undesirable scatter light and central ghost greatly.
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Fig.1 Optical scheme of fundus camera
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Fig. 2 Optical setup of reflecting ophthalmic group
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Fig. 3 Configuration of defocused eye models
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Fig. 9 Optical path of illumination analysis at retina
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