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Abstract

We have developed two-dimensional lock-in amplifier systems that can detect very
small changes in the light intensity distributions of images. In this paper, we present
a new technique to improve the depth resolution in optical microscope systems by imple-
menting the lock-in amplifier technology. In this technique, the derivatives of the
image intensity in the depth direction are obtained using the 1lock-in amplifier system.
Using these derivatives, the depth resolution can be improved by a factor of 3.5. We
believe that this system has many important applications in the two-dimensional mea-

surement of optical information.
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Fig.3 Simulations of improvements of the depth resolution by using derivatives. The upper panel shows original power
distributions. The middle panel shows their first derivatives. The lower panel shows their second derivatives.
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Fig.5 Improvement of the depth resolution by derivative imaging. (a)Focused image. (b)Defocused image, Hum deeper
than (a). (c) and (d) show the derivative images calculated from 100 images of (a) and (b), respectively.
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