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Escape function is proposed to get out of the local minimum in lens design with ‘DLS or damped least
squares’ method. This function increases the value of the merit function only around the local minimum
in the design parameter space, so that the design process would naturally find a way to reach another
solution. Thus this idea will provide a means for realizing global, or at least pseudo global, optimiza-
tion. Experiments were made with models of merit function and the advantage of the proposal was
ascertained. We planted this algorithm into OSLO SIX (lens design software by Sinclair Optics) by
means of CCL (C-compatible language) and applied it to several actual problems to know the practical
value of this method. The global search for solutions was performed in a completely self-regulating
mode, and the efficiency of the software, which is still high at this beginning stage, would surely be
increased with a few improvements suggested in this paper.
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Fig.1 Perspective view of the merit function
for a 2-dimensional model. There is a local
minimum near the center of the variable space.
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Fig.2 Squared value of the escape function set
up at the local minimum of the model. The effect
of this function is confined only to the vicinity of
the local minimum.
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Fig.3 Merit function with fz* added. This newly
shaped function enables the design to move from
the local minimum for seeking another, hopefully
better, solution.
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Fig.4 Sampling points on the pupil of the sys-
tem for on-axis object point.
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Fig.5 Sampling points on the pupil of the sys-
tem for off-axis object point.
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Fig.6 Section diagram of the starting design
(a) and the optimized one (b) with ordinary DLS
method. From this local minimum the escape
function released the design to get in a new
solution (c), then to (d), (e), (f), (g), and (h).
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Fig.7 Error caused with Herzberger's disper-
sion formula with respect to wavelength. Even
the typical ordinary glass (F2) shows some dis-
crepancies. Glass names and data are obtained
from HOYA catalogue.
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