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Abstract. An overview of existing technical solutions for creating
visualization systems for light microscopes is presented. Theoretical
and practical aspects of the design of optical systems are considered
taking into account the projection of the image of the object on the
electronic receiver. The analysis of the basic tendencies in
development of modern visualization systems for light microscopes

is made. It is necessary to fulfill the basic requirements that ensure
correlation when observing images in the eyepieces and using a
visualization system. System must to transfer to the receiver linear
image of the microscope corresponding to the resolution of the used
objective.

1. Introduction. Today, the market offers a very limited number of
proposals for imaging and photographing systems from a
microscope. The systems can be divided into several types
depending on the receiver used and the matching optical scheme:

- on the basis of a digital photographic camera, more precisely, the
so-called Body (without lens). It has obvious advantages in terms of
simplicity and reliability in comparison with other systems, since
the image on the receiver is transmitted directly from the objective
lens of the microscope "as is" without the participation of any
additional optics. The optical quality of such a system depends only
on the characteristics of the standard objective of the microscope.
There is also a monitor.
- based on a visualization system integrated in a microscope,
consisting of a digital camera and a monitor in the form of a single
structural module fixed to a microscope tripod. There is a fairly
"radical" version of such a system, in which there is no possibility
of observation through the eyepieces.

- video (or digital) eyepiece. Such a design solution allows
obtaining a convenient and compact device that can be used instead
of the standard eyepiece of the microscope. There is also a monitor.
- based on digital cameras, the so-called "Soaps". In this case, an
additional opto-mechanical adapter is required that matches the
aberration (aberrations of the camera objective are unacceptably
large for microscopy) and the overall optical systems of the
microscope and camera. There is also a monitor.

Figure 1. The principal optical scheme of a light microscope
with a visualization system.
2. Optical designs of different objectives.
We made two optical designs that fit the proposed concept. In the first
case, the calculation of the objective lens 20x0.70 is given, the
correction type CCF planapochromat. In this case, the projective of
the visualization system will also have a CCF degree of correction
(i.e. practically free of its own aberrations).

Figure 2. Comparing images obtained with a
conventional and telecentric system.

In the second case, the objective is a microfluar 20x0.80, which is
characterized by residual aberrations of curvature and lateral
(secondary) chromatizm. In this case, the projective must have
compensation values of aberrations, for the resulting image quality
when working with such an objective will also very good.

Figure 3. Two optical schemes of a light microscope with a visualization system.

Table 1. Design parameters of two objectives and systems of visualizations.

3. Conclusion. Some suggestions for the creation of visualization
systems for light microscopes are presented. The principal possibility
of creating telecentric projection systems in a light microscope is
shown. Presented optical designs of such systems. It is shown that the
projection telecentric systems for visualization purposes can have both

an independent degree of aberration correction and a
compensating one. The use of the proposed concept of
constructing a visualization system, as well as some practical
technical solutions, can improve the quality of microscope
research.

