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Design of aspheric FFA camera based on eye model
WANG Zhao-qi, WANG Yao,QUAN Wei

(Key Laboratory of Optoelectronic Information Science and Technology ,
Ministry o f Education , Institute o f Modern Optics, Nankai University , Tianjin 300071,China)

Abstract: By use of aspheric optical elements,a portable Fundus Fluorescein Angiography(FFA) camera is
designed based on Gullstrand-Le Grand eye model. According to the principle of selecting filter, a B-2A filter
combination from Nikon is used as the filter system to filter spectrum in this design, and the coaxial illumina-
tion system combined with an annular stop is designed to remove the stray light caused by a cornea to light the
eyeground uniformly. An eye model is used in the design of photographic system to correct comprehensive ab-
errations from both the optical systems of human eye and the camera and to realize a high definition image
with 2 mega pixels in all fields of view. The photographic system of the camera includes two aspheric surfaces,
and it reduces the system from 9 lenses to 7 lenses. The result shows that this camera has strong ability for
accommodation and adapts to different eyes from —12 m™* to +12 m™'. The field of view of this camera is
30°, the resolution at the image surface is 120 Ip/mm, and the distortion value is less than 3. 9%. Because of
the application of aspheric elements, the structure, volume and weight of the camera are optimized, and the
image quality is improved.
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Fig. 1 Structure of Gullstrand-L.e Grand eye model
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Radius/mm  Thickness/mm  Index of refractive(n,)

Cornea 7.8 0.55 1.3771
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Structural parameters of Gullstrand-Le Grand eye model
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Fig. 2 Curves of RMS spot radiuses with wave-

lengths and fields of view in different pupils

3 &kt

3.1 EITEX
M LA/ s 3~7 mm, 1 HR i 4 8 5 Y8 L
Sy PR AR 120 1p/mm,
RoF: B2 G MK /NT 250 mm., 11y £ 4 1 19

M5 ffy 307, X AL iy vl LB S L4 15 2
BER Z 63583 .

U AR 2. 0X10° pixel,1/2CCD,
HEHH .12 V.50 W & Z 585647,



1514 e K TR

518 &

3.2 BARGEE

HT T2t 3R ok A IR IR I A AP A i B 1
A75 nm R EFEC N 525 nm. ARG UEOE A REFE Y
JEO AR 3k 5 T Nikon 24 & (9 B-2A 385641 &
W A B b, HOG TG & AR A 3 o, )
KA R B UE O L R R IE O R O e 8Ot
Fro 2 JRUE O Fr A8 T Y LY 906 35 0 1 R
AR T 8000, HAEA A B XL

100

Exciter filter Barrier filter
80 F ﬂ
E 60 ¢
E 40}
g
= 20¢

0 1 s t . s s *

350 400 450 500 550 600 650 700 750 800
Wavelength/nm

K3 IR GGG E T Al £

Fig. 3 Spectral transmittance of filter system
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Fig. 4 Configuration of illuminating system
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Fig. 5 Configuration of photographic system
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