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Fig. 1 The structure of the Gullstmnd Le Grand eye model

20 +
=
e
S 16r
g L
g
2 12 +
‘,g L
g 8F
& —————
-
‘:n‘ -

0 7.5 15
+Y field in degrees
(a)3 mm

50 ' ' '
" L
s
g Y0
g
.8
2
2
g
st
2 [
2 10+
2
=4

0 .
0 7.5 15
+Y field in degiees
(¢)5 mm

B2 FREEILTREE RMS 3#4& M

1.2.2 ABRAE £ 3 BAL R 2% h

Gullstrand-Le Grand IR 1% 5 4% | 32 # F >k #f
5 R 1) AR B 0 22 R 1 6T HIR i 19 B0 AR M 338 1
o5 0 A A 7 ZEMAX B4 H ¥ Gullstrand-Le
Grand WREEARIRG A 1K 3 # 78 HR IS 2¢ 6 AR BL Y L
VEH B (500~580 nm, Hrt 525 nm R EPK) . A
[l AL BLAS T . I BR B A5 0 R0 I b R 1 O
B 2Ca) ~(DKIR HEESL HEE A 3 mm,4 mm,
5 mmAl 6 mm B}, 4R S A0 TR ECE RMS 2 42 (5 Fl Ik
K KA f ) A8 Al il 2. v B A T A i AR
o B2 N 43 % 28 580 nm, 550 nm, & 456,
525 nm#Al 500 nm Bl AL M 1Y 22 1k

20 +
2
2
2
8
.8
3
é
g 87
&
2 4
e L

0 L s L L L L L L

0 7.5 15
+Y field in degrees
(b)4 mm

RMS spot radius in microns
[\
(=]

WK BN A At &

Fig. 2 Curves of RMS spot radius with the wavelength and field of view in different pupils

M g3 B m] T, 45 B RMS 2 42 6 4R Bl 41
kg R k. Hoh PR M @O RMS 242
ARFE AT - LT R T AR e Bl A HOG i HA e it
JIT ATEAS B v IR €0 22 68 J0 A5 5 6k 1457 Wi I A 1]

. N R A DUE Y Bl A L B4R B3 . RMS
PRS- WG T B4 BRI, fEfEfL 4~5 mm
Bf, 0 M35 RMS 2 {H | 11. 39 pm 3% fin 3|
19.92 pm, 3% RMS P42 {EH 1 15. 14 pm 34 i 5]



514 T 58, 55 FE T AR AR (10 4 48 U HR IS 22 S A BT 857

24.54 ym,7E 6 mm fESL T 0 #1375 f 2 W% RMS
ARETE A L5 F) 33. 86 pm I 38. 97 pemn, T A0 19 5
5 I A SR R EOBE RMS 242 235 5 pm™ L 7E IR
JIG 2 6 AL A 1) i L 3 Bl o4 9 RMIS B8 K F X
ANFRAE BRI A HR A5 22 % R 48 B4 0T 4k 1Y) 52 T S 1)
2 RGP R E ARG 2.
2 igitidiE
2.1 EiTEX

i FL K /N 3~7 mm, i Sy B R A R YV L
BER. B mm 120 lp/mm. R ~F: R4% 2K /DT
250 mm, i AEHEME A ZEKR . g A 307, XA
o1 AT DB AR A A 11 S 0 58] 2 RE ) BN 4. B
1/2 W~F.200 1% CCD. BRH .12 V,50 W K £
JEAT HE B,
2.2 RAEFRERE

1T 2¢ % 2 B8 7E MR M 4 b bk K ol
A75 nm, R HHEK R 525 nm. AR 48 1O A v BRI 5
W A SC#E$R T Nikon 28 A9 B-2A 3644 i H
FA B OB E A R AN 3. WOk IEOE R
WG R, B BRI Ok s B P g o R T
JIT 3 1B K B P 1 06 % 425 3 R B AR K 80 %0, HL 3k
AW B X

100

Exciter filter Barrier filter

i

(=
(=]
T

Transmittance/(%)
=~ (o))
(=) (=)

(]
(=]
T

350 450 550 650 750
Wavelength/nm
M3 BARARWNEELE &

Fig.3 Curves of the spectral transmittance of the filter system
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Fig. 4 Initial model of imaging lenses of photographic system
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Fig.5 Configuration of photographic system
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Fig. 6 Configuration of illuminating system
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Fig. 7 The performance curves of photographic system
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Design of a Portable FFA Camera Based on the Eye Model
WANG Yao, WANG Zhao-qi, ZHANG Mei
(Key Laboratory of Optoelectronic Information Science and Technology .Ministry of Education,
Institute of Modern Optics , Nankai University , Tianjin 300071 ,China)

Abstract: A portable fundus fluorescein angiography (FFA) camera is designed based on Gullstrand-Le
Grand eye model. Nikon filter combination of B-2A is used as filter system in this design. And after the
comprehensive consideration of both the optical system of human eye and the camera, a high definition
image with 2 mega pixels in its full field of view is realized. Meanwhile, the coaxial illumination system is
designed with an annular stop,in order that the eyeground is uniformly illuminated. It is shown that this
camera has strong abilities for accommodation, which could adapt the different eyes from -10D to +8D. The
field of view of this camera is 30°, the resolution of the image surface is 120 lp/mm,and the value of the
negative distortion is less than 5. 3%.
Key words: Optical design;Fundus fluorescein angiography(FFA) ; Eye model ; Annular stop
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