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Abstract To obtain the high resolution retinal vessels imaging, illumination mode of double light sources is
adopted in the retinal vessels adaptive optics (AO) imaging system. Because of the existence of ocular chromatic
aberration in humans, the actual wavefront and the detected wavefront are inconsistent. Adopting 36 Zernike
polynomials to fit the human eye’s wavefront, the research is done on the influence of chromatic aberration on
Shack-Hartmann wavefront sensor (S—H WFS) using Liou & Brenann eye model, Navarro eye model and the
vivo human eye: for Liou & Brenann and Navarro eye model, the chromatic aberration root mean square (RMS)
of 561 nm and 785 nm is 0.09A and 1.44A respectively with defocus, and is 0.0025A and 0.01A without defocus.
For the vivo human eye, the chromatic aberration RMS of 561 nm and 785 nm is 1.92A with defocus, and is
0.04A without defocus. According to Maréchal Criterion, the influence on the other chromatic aberrations is
under diffractive limit level (1/14A) excluding defocus. So the influence of chromatic aberration without defocus
can be neglected. Defocus resulting from chromatic aberration can be compensated by moving imaging charge
coupled device (CCD). According to the results, it is feasible to adopt double light sources to obtain the retinal
vessels in AO imaging system.
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Table 1 Liou & Brennan eye model parameters

Refractive index Radius of Distance between Conic

Surface Lo o Ty, o
(555 nm) curvature /mm surfaces /mm constant
Ant cornea 7.77 -0.18
1.376 0.5
Post cornea 6.4 -0.60
1.336 3.16
Ant lens 12.4 -0.94 1.368  0.04906 -0.01543 -0.001978
Ant GRIN 1.368 1.59
GRIN Junction
Post GRIN 1.368 2.43 1.407 0 -0.006605 -0.001978
Post lens -8.1 0.96
1.336 16.27
Retina -12.0

F 1P AT 555 nm oG F BYHT B G R B o R o8

n(A)=n(0.555 wm)+0.0512 - 0.1455X + 0.0961A° . @Y)
2% 2 Navarro fi& B HR 2 5%
Table 2 Navarro eye model parameters
Refractive index Radius of Distance between Conic
Surface
(555 nm) curvature /mm surfaces /mm constant
Ant cornea 7.72 -0.26
1.367 0.55
Post cornea 6.5
1.3374 3.05
Ant lens 1.42 10.2 4 -3.1316
Post lens -6 -1
1.336 16.4
Retina -13.4
e 2 R AT S %5 555 nmOG TR AT AR, H S K By SR A
n(A)=a,(A)n” +a,(A)n, +a,n +a, (M, 2)
A n" =n(0.365 um), n, =n(0.4861 pm), n, =n(0.6563 pm), n" =n(1.014 pm),
a,(A) =0.66147196 - 0.040352796) — 02804679 , 0.03385979 3)
A=A, A=Ay
(1) = -4.20146383 + 2.73508956)° — 1-20343784 | 0.11593235 4)
A _)‘0 (" - )‘0)
a,(1) = 6.29834237 - 4.69409935)° - 1:3750865  0.10293038 (5)
A=A, (A" =Ay)
a,(1) = 175835059 +2.36253794A" — %:33011657 , 0.02085782 (6)
A=A, (A" =Ayp)

Hdr, 22=0.028 um’ .
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Table 3 Refractive indices of n" , n, . n. and n in different ocular media

Ocular medium n =n(0.365 wm) n,=n(0.4861 wm) n.=n(0.6563 pm) n =n(1.014 wm)
Cornea 1.3975 1.3807 1.37405 1.3668
Aqueous 1.3593 1.3422 1.3354 1.3278
Lens 1.4492 1.42625 1.4175 1.4097
Vitreous 1.3565 1.3407 1.3341 1.3273
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Fig.1 Schematic of eye model
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Fig.2 Schematic of chromatic aberration measurement setup
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