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Optimization Design for Progressive Addition Lenses by
Pointwise Directional Curvature Compensation
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Abstract A global optimizing method using pointwise directional curvature compensation which can reduce the
undesirable astigmatism is proposed. The calculation formula of normal curvature at arbitrary direction is deducted
and the method is proposed to determine the principal curvature and principal direction. The principal curvature
difference and the directions of the maximum and minimum curvature of the initial progressive addition lens are
calculated. The optimizaiton method can reduce the astigmatism by adding the freeform surface consisting of micro
cylinders with different curvatures and different directions. The optimization algorithm and an example are given. An
initial progressive addition lens and an optimized lens by this method are manufactured and tested. Compared with the
initial lens. the optimized lens has smaller maximum astigmatism value and larger clear region in the distance-vision
zone.
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Fig. 1 Schematic of zone division
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Fig. 2 Flow chart of the optimizing process
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Fig. 3 Contours of the power of the initial progressive

addition lens
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Fig. 4 Contours of the power of the optimized

progressive addition lens
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Fig. 5 Contours of the astigmatism of the initial

progressive addition lens
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Fig. 6 Contours of the astigmatism of the optimized

progressive addition lens
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Fig. 7 Sphere and cylinder of initial manufactured lens
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Fig. 8 Sphere and cylinder of optimized manufactured lens
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Table 1 Parameters of the initial and optimized lens

Distance

between the

astigmatism
) Width of the Width of the
Width of contour line . . . .
Power of Power of ) astigmatism astigmatism
) ) the distance marked as
the distance the reading zone (@, =2D,  zone (P, =
zone (&, <0. 25D, 0.25D and
zone /D zone /D x=—10 mm) 1.75D, x=
y=—5 mm) /mm central
] /mm 10 mm) /mm
horizontal
line x=
20 mm /mm
Initial lens —2.00 —0.40 33 7 8 25
Optimized lens —2.00 —0.40 40 3.5 5 12
Initial manufactured lens —2.21 —0.35 20 14 10 24
Optimized manufactured lens —2.15 —0.28 37 7 6 14
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