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Design of wavefront-guided lens based
on individual eye optical model
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Abstract; A new method to design a wavefront-guided lens is proposed based on an individual eye optical
model. The individual eye model is constructed, then by regarding the eyeball and the wavefront-guided lens
as a single system. For the lens-eye system, the surface profiles of the lens are determined by optimizing the
lens design. In addition, the visual performance of the lens-eye system is analyzed for both +7° field of view
and +20° rotation of the eyeball. In comparison with the results from wavefront fitting, the prescription differ-
ence in defocus, astigmatism and in the axis of astigmatism are ( —0.057 £0.015) m~", (0.015 +0.013)
m™", (0.100 £0.316)°, respectively. Furthermore, the visual acuity of the lens-eye system is above 1.25
because of the correction of the wavefront-guided lens. The visual acuity for the eight eyes is as high as 1. 5.
For a field of view of 0°, the performance for the eye without rotation is better than that of eyes with a rotation

of 20°. However, for a field of view of 7°, the performance for eyes without rotation is much better than that
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of eyes with a rotation of +20°. Experiments show that the prescription of the wavefront-guided lens from the

new method is objective and reliable and it is possible to predict the visual quality of the eye with the wave-

front-guided lens.

Key words: optical design;wavefront aberration ; wavefront-guided lens ;visual correction
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Tab.3 Refractive powers of spectacles
£2 10 DR RA RIS E R from William's method for ten eyes

Tab.2 Refractive powers of the spectacles for ten eyes F/m™! F/m™ Axis/(°)

Fo/m- F/m- Fum' Axis/(°) 1 -2.22 -0.40 125

1 5.5 2225 -0.40 125 2 -3.79 -0.49 172

2 5.0 ~3.84  -0.48 172 3 -3.64 -0.83 170

3 4.5 23.69  -0.81 170 4 —4.47 -0.23 166

4 4.5 452 -0.22 166 5 -4.59 -1.19 171

5 4.0 -4.64  -1.16 171 6 -4.31 -0.27 50

6 4.5 -4.36 -0.27 50 7 -5.86 -0.07 56

7 4.0 -5.92 -0.07 57 8 -6.73 -0.62 156

8 3.0 -6.80  -0.60 156 9 -7.10 -0.75 33

9 3.0 -7.18  -0.72 33 10 ~7.46 -0.74 24

10 3.0 -7.54  -0.71 24

T T AR 2 B R B 0 55 P 2

108 William' " A0 28 19 07 2 BEATRRBE, VEBE L gk MITE A AE R A
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Tab.4 MTF values at 0° field of view for ten eyes without rotation

23[R/ (eycles + mm™")

5
40 80 100 125 150
1 0.843 8 0.669 2 0.590 4 0.504 9 0.4322
2 0.834 2 0.6727 0.602 8 0.528 1 0.464 5
3 0.817 4 0.650 9 0.5827 0.512 0 0.453 2
4 0.792 5 0.599 0 0.518 7 0.4375 0.377 0
5 0.759 1 0.530 2 0.444 0 0.365 7 0.3152
6 0.763 6 0.5553 0.475 4 0.399 2 0.346 5
7 0.8303 0.6530 0.5779 0.499 2 0.433 6
8 0.738 9 0.503 5 0.424 7 0.356 7 0.312°6
9 0.8373 0.661 1 0.5817 0.494 5 0.420 2
10 0.815 8 0.645 4 0.574 1 0.499 2 0.438 5
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(b) &kzh20°
(b) 20° rotation of eyeball
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Fig.1 MTF for tested eye #1
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Fig.2 MTF for tested eye #3
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(b) $2120°
(b) 20° rotation of eyeball
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Fig.3 MTF for tested eye #4
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£5 10 RHIKRAEZE RMS &
Tab.5 Deformation RMS values for ten tested eyes (pm)
75 Hi RMS As RMS CT RMS Sph RMS
1 0.033 2 0.128 5 0.023 8 0.002 0
2 0.031 1 0.165 8 0.027 1 0.012 4
3 0.037 5 0.293 6 0.026 5 0.016 9
4 0.054 8 0.0910 0.046 3 0.022 1
5 0.052 2 0.3770 0.039 7 0.030 5
6 0.049 0 0.089 3 0.0320 0.0352
7 0.038 6 0.036 0 0.032 4 0.013 0
8 0.078 5 0.205 1 0.076 4 0.005 5
9 0.041 2 0.2320 0.039 5 0.010 4
10 0.0313 0.226 8 0.0253 0.0153
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