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Optical design of portable dual-band fluorescence fundus angiography
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Abstract; An optical system of portable fundus angiography in dual-bands is designed based on the Gull-
strand-Le Grand eye model. By considering the human vision system and applying the coaxial illumination, the
apparatus with 2 mega pixels in all fields of view is designed, which can be used in Fundus Fluorescein Angi-
ography (FFA) and Indocyanine Green Angiography (ICGA) under the wave bands of 525 nm and 826 nm.
An annular diaphragm, a hollow mirror and a coaxial illumination are adopted in the illuminating system to a-
void the stray light caused by the reflection of the corneal surface. Furthermore, two aspheric surfaces are in-
volved in order to simplify the photographic system. The result shows that with a larger accommodation, this
system can adapts to human eyes from —10 m ™' to +8 m™'. With the field of view of 30°, the resolution of
the eyeground over 108 lp/mm, and the distortion value less than 10% the system can satisfy the requirements
as a portable dual-band imaging instrument.
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Fig.2 Curves of the RMS radius values with the changes of wavelengths and the fields of view under different pupils
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Fig.8 Characteristic curves of fluorescence fundus fluorescein angiography photography system

o S S
p z s
2 E z
= = =
- 0
000 60.00 120.00 0.00 60.00 120.00 0.00 60.00 120.00
Spatial frequency /(cycle - mm~') Spatial frequency /(cycle - mm ™) Spatial frequency /(cycle - mm™')
Field Lur;-{llfm l)isl(_':r}l;on Field cu_r;a_:_\g\: I)isi(?l;l_ion Field Llll’\' nurt. |).qmmm1
020 0.00 0.20 1000 000 1000 Ty T T T 030 000 020 —1000 10.00
mm % mm 0% mm %
(a) IEPRRAMTFREME: il 2 e (b) AR ATR-10 m ' (M TFEA: il 25 2 () EHMLA MRS m ™" (M TFM: 1l 2 1
JEkg M FmiAE fh 2% Jesg A2z i £k JEbg i Fmi A fh 2%
(a) MTF, field curvature and distortion (b) MTF, field curvature and distortion (c)MTF, field curvature and distortion
curves of the emmetropia curves of the myopic with-10 m ™!

curves of the hyperopiawith +§ m ™!

PO gl o I8 3 R O B R e P i 46
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