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Estimation Method of the Best-Approximated Form Factor Using the Profile
Measurement of the Aspherical Ophthalmic Lens

Hocheol Lee”

ABSTRACT

This paper presents mainly a procedure to get the mathematical form of the manufactured aspherical lens. Generally
Schulz formula describes the aspherical lens profile. Therefore, the base curvature, conic constant, and high-order
polynomial coefficient should be set to get the approximated design equation. To find the best-approximated aspherical
form, lens profile is measured by a commercial stylus profiler, which has a sub-micrometer measurement resolution. The
optimization tool is based on the minimization of the root mean square of error sum to get the estimated aspherical
surface equation from the scanned aspherical profile. Error minimization step uses the Nelder-Mead simplex (direct
search) method. The result of the lens refractive power measurement shows the experimental consistency with the
curvature distribution of the best-approximated aspherical surface equation
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Table 1 Conic constant according to the lens surface
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Fig. 1 Aspherical lens profile and form error definition
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Fig. 2 Form error (P-V error) change by adjusting the
basic radius of the curvature R
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Fig. 3 Manufacturing process of aspherical lens
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Table 2 Lens basic radius of curvature and form error in
the manufacturing process

(Unit:zm)
Surface # 1 Surface # 2
R P-v R
o P-v
deviatio erro | deviatio
error
n r n
Mold surface #1 - - - -
Machining #1 0.93 0.19 0.01 0.12
Injection #1 5.43 0.20 -26.39 0.50
Mold surface #2 - - 37.39 -
Machining #2 0.00 0.19 37.39 0.12
Injection #2 -0.57 0.19 22.61 0.35

15t A=A #19 pvextE
ojm] ZAA =T, ALETA A
FetAl = ‘”%E} sy, d=d 0 3

FEWA ]l AETANA FH me E‘
, P-veAtE 0.12mot A 0.35mo]

N

3. TAISHE H|FHHZE AAA S F=E4Y
3.1 ¢ty A= ¥4 53
A= dAA el &R A v
(ophthalmic) #2E T3t 1 AAAFE
3 e d3sldd. 5" WERE Fig 4
e AME 3 E AHeE geEA Qth
2] =49 ] &E(diopter)t ¥]FHL AU} Hl
2 2 §5-5008 #3RAch s FH 2HES oy
i, Wze AL 70m , FHEMS 15012
%ﬂZ—J @(front surface)‘:'h’] = (convex)] BT
2 ok EAHENF 05m, HELA5m
4‘——71[—9] 35<]'% £471& °ol&3d A= AFE F
Ag Axt, ZAFACT) 1.35m, 7HEAEF7(ET)
6.0mo.E2 eI, FWH(back surface)d] =W
EWA L 85.887me 7HAI T Q)

o) o
\%T_‘

(concave) S &



o]ZH: FXPAFTEIAA 24 A5

Asphere S-5.00 Aspherical convex

— s 1

n=15

ET=
6.0mm

Spherical concave
R =86 mm

Fig. 4 An aspherical ophthalmic lens specification
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Fig. 6 The comparison of form error profile after best-
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