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Abstract We propose a fundus imaging system based on the tomographic adaptive optics instead of conventional
adaptive optics to increase the limited field of view. The performance of the proposed system is studied with Zemax
and the simulation object, Liou-Brennan (LB) eye model. The human eye aberrations are described by Zernike fringe
polynomials within 20° field of view to obtain the type and value of fundus aberrations. The results indicate that the
proposed system extends the field of view from 1.2° to 3° compared with the conventional adaptive optics system.
How to select the conjugated position of the deformable mirror for adaptive optics based fundus imaging systems is
investigated. It figures that the deformable mirror can be optically conjugated at 3 mm before the exit pupil of eye for
both the conventional adaptive optics system and the proposed system, and the position is also conjugated with
cornea.
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0411002-3



ot 2 X i
L, P, P, Py W,
L, P, P, o Puy W,
L - . ’P - . . . ,W:
Ly Py Py v Py Wy
M5 BB /IN T IR 23 J2 B0, PSR FH AT S (E A A D7 vk R R g — 2 A IR A D i e AR AR R
W=P'L, (6)

K P2y PO 0 [, R A5 IR 0 062 AT W 722 5 368 ok 45 1) 8 3K 20 ik T b A T Ak A A O A A MR RS U
IR A8 A I o RRT S B0 43 9 R RIS AR
2.2 BRARE

i I Br T 48 W A& T R 5T i 11k Liou-Brennan(LB) R AU AR R4, HAF S ET
SIA T LA SR R] 50 73 25 #A L (Rl ] Zemax rh i A2 47 565 % )2 Gradient 3 2R SR, ik 1 —Fp %
R NIRBERL, 3R 1 50 T LB IR AL i A 280, Horp INF g i 20095 KR, B8 AR
rh R AR T S 30 e PN S O AR B R O A R A v J2E SR B R T A Sl RAR [ DR 3 e 1R AR A
R 7 72 4T 5 R 2 I R S B D AT AR X — AR AR

# 1 LBIRBIARIZHL
Table 1 Parameters of the LB eye model

Structure Curvature /mm Thickness /mm Refractive index Conic
Cornea +7.70 0.55 1.376 —0.18
Aqueous +6.40 3.16 1.336 —0.60

Pupil INF 0 1.336 0

Lens-front +12.40 1.59 0

Lens-back INF 2.43 0
Vitreous —38 16.23 1.336 0.96
Retina —12
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Fig. 3 Aberration characteristics of LB eye model in different FOVs
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Table 2 Performance comparison in TAO system with different DM conjugated positions

RMS of residual aberrations in different FOVs /A

Conjugated position of DM

0° 1.48° 1.96°

Exit pupil 0.0179 0.0722 0.0961

3 mm before exit pupil 0.0186 0.0541 0.0720
1 mm before eye 0.0387 0.1319 0.1719

3 mm before eye 0.0678 0.1608 0.2050
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