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Ry=102 —175 In(4+1)
R,=-60 + 0.2294In(A+1)
d,= 305 - 005 In(A+1)
dy= 40 + 0.1 In(4+1)

ny= 142 + 9x107°(104+ 4%)

0, =-3.1316—- 0.34 In(4+1)
a9 1. AR Eﬁgom FHE. S AW, S2 A, 0,10 0125 In(A+1) )
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Surface Radius (mm) Thickness (mm) Glass Index (at 555 nm) Comc(SChc;r;set)ant K
1 7.72 0.55 Cornea 1.377 -0.26 (Ellipsoid)
2 6.50 3.05 Aqueous 1.338 0.00
3 - - Pupil -
4 10.20 4.00 Lens 1.421 -3.1316 (Hyperboloid)
5 -6.00 16.40 Vitreous 1.337 -1 (Paraboloid)
6 -12.00 - Retina -
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A QFol A ZA3t 32} At HAFHS WSS Accommodation Stimulus [D]
AE Zako] Balet YA mUYe Wast gk E | 39 2. 284 7]e) B2 Navarro B3eke] AR 21
3 2. A 74315 Zemike Circle Polynomial
3+ Zernike Polynomial o]u]
1 1 Piston or constant term
2 2psind Tilt about y axis
3 2pcosH Tilt about x axis
4 /6 p’sin26 Astigmatism with axis at +45°
5 V3 (20%1) Defocus
6 V6 p*cos26 Astigmatism with axis at 0° or 90°
7 NGY p3sin36 Triangular astigmatism with base on x axis
8 V8 (3p*-2p)sind Third-order coma along x axis
9 V8 (3p°-2p)cosd Third-order coma along y axis
10 V8 plcos3B Triangular astigmatism with base on y axis
11 V10 p'sin46
12 V10 (4p*-3p")sin26
13 V5 (6p*-6p™+1) Third-order spherical aberration
14 V10 (4p*-3p%)c0s26
15 V10 pcos4d
16 V12 p’sin56
17 V12 (50°-4p)sin30
18 V12 (10p*-12p°+3p)sin®
19 V12 (10p°-12p°+3p)cosd
20 V12 (50°-4p)cos30
21 V12 p’cos50




340 w=stslA) AsA Alss, 20079 109

= 3. 548 ngste] 2EAIA0 hE 4%
2943 | ARAY | FBAR | 2R A | Learag | o0 0 | PR M T
A1 71(D) (m) (mm) (o) | defocus (D) |, r(n“rf)pup“ is ;“;“)pupﬂ y mmr:y;u‘;n "E
-0.17 6 3 16.40 +0.06 0.19 0.12 0.35 1.26
-1 1 3 16.33 +0.18 0.19 0.10 0.37 1.27
2 0.50 3 16.31 +0.24 0.20 0.09 0.34 1.17
-3 0.33 3 16.35 +0.28 0.19 0.07 0.31 1.17
-4 0.25 3 16.39 +0.34 0.20 0.06 0.27 1.08
-5 0.20 3 16.43 +0.46 0.21 0.05 0.19 0.94
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£ A5 AN o, A3l 9T 7 &, AA2E 2
go] o 2AuSe] JyREAY HolA HER A4 g ¥ i
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45 mmofj o} FPRFAL] 3 A A2 2, FEAD A g3 zgams)e) dE 2QWSAIERAA 3 mm, A
mm, 60 cyc/mmoj|A] HEHAGF g A AlES ALt obfo] 24 FEEZWA), @: mFore] Ak gk —:
& AT Uit 244 S0 Wk AxEEee] oAl WS Zh).
oA ol wet Z7E o] eAFS AATE ATL TS 8
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o} 9% AR Buehreno] 109] Thotoll X 243 28Uk o] ghom AAHA GAEE TS Ho|1 43} pAlFS
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melstel, myoto] AR kel 2Mof wpE 2WULE W Avbo|h. AMSFAE 380 nmoj 4| 780 nmolck AAE T
32 FHSIEE Sk o] e E 30] 2AWS TR obe] M oke] At 2AZS eSS Liou V]
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A dehts 21g 2Akg Rxoleln gtk AN Bt
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aberration o] SHFATE 28 W Collins™7} 2AATA
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3
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s
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3
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| ) \\;>
o ———
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3 ——
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|
5 .
033 m = —
3 B
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White Intensity Black
\\\>
s =
025 m = e
3 —
Lag=+0.34D : [
White Intensity Black
\\\>
c
0.20 m = —
3 I
Lag =+0.46D o
White Intensity Black
a9 6 2AASA ] b maere] QA% AN 4 B A4 FH, BAY) BEETAA 4 mm)
1.0y | E—— Visual Acuity
\ —=— A=-1 D 1.5 ] measured
0.8 .\\3 —o— A=-2 D ’ Il Calculated
\ =-3D
c \\ﬁ\ A=-4 D E
S 0.6 5
=] . \i\ —e— A=-5D O 1.0
g \ Modulation <
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4 ]
'é 0.4 N R 5
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0.0 T T T T T 1 0 0
0 20 40 60 80 100 120 140 160 6 -1 .2 -3 -4 .5
Spatial Frequency (cyc/mm) Accommodation stimulus(D)
a9 7. mEere] 2de) W Aztuh WAL a9 8 myore] 2He| W2 A4 AT,

(5527 4 mm)

(5527 3 mm)
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In recent years, there has been rapid progress in different areas of vision science, such as refractive surgical procedures, contact

lenses and spectacles, and near vision. This progress requires a highly accurate modeling of optical performance of the human

eyes in different accommodation states.

A new novel model-eye was designed using the Navarro accommodation-dependent finite model eye. For each of the vergence

distances, ocular wavefront error, accommodative response, and visual acuity were calculated. Using the new model eye ocular

wavefront error, accommodation dative response, and visual acuity are calculated for six vergence stimuli, -0.17D, 1D, 2D, 3D,

4D and -5D. Also, 3™ and 4™ order aberrations, modulation transfer function, and visual acuity of the accommodation-dependent

model eye were analyzed. These results are well-matched to anatomical, biometric, and optical realities.

Our corrected accommodation-dependent model-eye may provide a more accurate way to evaluate optical transfer functions and

optical performances of the human eye.
OCIS code : 170.4460, 330.4060, 330.1070.
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