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Abstract: In order to study the influence of the weight distribution function on lens design, on the basis of
constructing the minimization model, the spline interpolation method was used to process the weight
function of the transition region, and three groups of weight distribution functions were designed to
connect the high weight region and the low weight region. According to different weight distribution
functions, the corresponding progressive addition lens was designed, and the simulation, machining and
evaluation were carried out. The experimental results showed that the weight distribution matrix has an

impact on the optical performance of the lens. The faster the weight changes in the transition region of
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the average curvature and the difference between the principal curvature of the surface, the better the
optical performance of the lens. Therefore, using the weight function with fast change of transition region
is beneficial to reduce the astigmatism around the lens and optimize the lens power and astigmatism
distribution.

Key words: Optometry; Optical design; Progressive addition lens; Weight functions; Free surface;
Astigmatism; Diopters
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Fig.3 Three distributions of different weight functions
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Table 1 Combination of weight functions for different transitionzone widths

Number of lens Transition zone width of @/mm  Transition zone width of /mm
1 6 6
2 3 3
3 0 0
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Table 2 Basic parameters of lens

Distance Distance Front curvature Thickness
Case Add/D . Index n .
Sph/D Cyl/D radius R'/mm d/mm
Progressive addition lens 0 2.0 0 1.597 147.6 2.8
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(c) Simulation result of astigmatism for lens 3

He HhrHLEHFESER

Fig.6 Simulation results of lens astigmatism
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(a) Measurement result of astigmatism for lens 1
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(¢) Measurement result of astigmatism for lens 3
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Fig.8 Measurement results of lens astigmatism
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Table 3 The area and viewing angle of PALSs

c Area of distance Angle of distance Area of near Angle of near
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Lens 2
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Simulation 505.0 97.6 137.8 44.0
Lens 3
Measurement 503.9 99.5 141.5 40.0
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