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Abstract. Microscope is one of the tools used in practicums with high intensity. The use of a microscope adjusts to the object to be
observed in order to obtain optimal micrographic results. Stereo microscopes are used to observe three-dimensional objects. Upright
microscopes are used to observe two-dimensional objects. This study aims to combine the two advantages of stereo microscopy that can
produce three-dimensional micrography with the advantages of an upright microscope that has a high total magnification. The method
used in this study is an experimental method by adding an optical fiber illuminator in the use of an upright microscope and then applying
it in various observations. The conclusion of this research is the addition of an optical fiber illuminator in observations using an upright
microscope can replace the function of a stereo microscope; can produce three-dimensional effects and increase magnification in Daphnia

magna micrographic observations.
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INTRODUCTION

Microscope is high intensity used tools in practical
lesson. Microscope is laboratory tools which is
commonly used both in university degree and high
school. The development of microscope was very rapid
and vast, start with monocular, binocular, and trinocular.
The rapid development were also in the light source of
microscope, from the sun light, electricity lamp, and
electron.
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Figure 1. Principle of Stereo Microscope.
(source: https://www.intechopen.com/books/advances-in-stereo-
vision/perception-and-reality-in-stereo-vision-technological-applications)

The use of microscope can be adjusted to the
observed objects to gain the optimum result of
micrography. Stereo microscope were used to observe 3
dimension object. On the other hand, upright microscope
were used to observe 2 dimension object. However,
stereo microscope and upright microscope have different
principle of work. Stereo microscope can produce 3

dimension micrography using the light reflection from
the objects. Stereo microscope used the light from the
object tray. The reflection was formed by the reflection
of 3 dimension object. Reflected light from the object
were caught by objective lense and passed to ocular
lense. However upright microscope were use the light
under object tray, then passed through the object, caught
by objective lense and passed through the ocular lense.
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Principle of compound light microscope.

Figure 2. Upright Microscope.
(source: https://www.brainkart.com/article/Light-microscopy_17818/)

Microscope that usually used in high school degree
were monocular or binocular upright. Otherwise in
university practical lesson, the objects can be varied, for
example object slide and 3 dimension object. To



494 PROC. INTERNAT. CONF. SCI. ENGIN. 3: 493-496, April 2020

optimize the result, upright microscope need to be
modified to stereo microscope to enhance it ability in
observing 3 dimension objects. Stereo microscope was
commonly used to observe living objects, transparent
objects, and 3 dimension objects. The examples are
Hydra sp, Daphnia magna, Anabaena azzolae, etc.

METHODOLOGY

The research was conducted in Integrated Laboratory,
Faculty of Science and Technology, UIN Sunan Kalijaga
Yogyakarta. Materials that were used in this research
were stereo microscope, upright microscope, Optilab
Camera, illuminator fiber optic, Daphnia magna, and
glass ware.

The research was started with understanding
literature about microscope, especially in the term of the
working principle and illuminator fiber optic. Field study
were conducted to detect the location of Daphnia
magna. The laboratory work was started by observe
Daphnia magna sample using stereo microscope in
addition of illuminator fiber optic for light resource. It
continued with observe the sample with upright
microscope, made the report, and made the conclusion.

RESULT AND DISCUSSION
The result of this research was micrography of Daphnia

magna using stereo microscope and upright microscope
with addition of illuminator fiber optic as light resource.

Figure 3. Stereo microscope.

The spesification of the stereo microscope in this
research as described below :
= Qcular lense 10x magnification
= Objective lense 1x magnification, can be increased
with 5x zoom
= The result was 3 dimension micrography

Figure 4. Upright microscope.

The spesification of the microscope in this research
as described below:
= Qcular lense with 10x magnification
Objective lense with 4x, 10x, 40x and 100x
magnification (maximum magnification is 1000x)
The result was 3 dimension micrography

Figure 5. lluminator fiber Optic.

The figure above is the illuminator fiber optic that
can be used as the light resource. It can be modified or
adjusted based on the object.

Figure 6. Upright microscope, illuminator fiber optic, Optilab, and laptop.
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The figure above shows the modified upright
microscope, connected to some tools to observe the
Daphnia magna specimen. The result was
documentation in a form of photo. In common used,
upright microscope were not complemented with
illuminator fiber optic because the light resource were
from LED light below the object tray.

Illuminator fiber optic were added in this research as
the light resource to replace the LED lamp.

Figure 7. Stereo microscope, illuminator fiber optic, Optilab, and laptop.

The figure above shows the stereo microscope,
connected to some tools to observe the Daphnia magna
specimen. In common used, illuminator can be replaced
with other light resource.

Figure 8. Micrography of Daphnia magna from the stereo microscope.

Figure above shows optimum micrography from the
stereo microscope with total magnification was 20x. The
use of zoom with total magnification of more than 20x
were produce not optimal result.

Figure 9. Micrography of Daphnia magna from upright microscope with
modification in light resource using illuminator fiber optic.

Figure 9 shows the optimal micrography of Daphnia
magna using upright microscope in 40x total
magnification (10x ocular lense and 4x objective lense).
The result was not optimum in other magnification. The
result were not detail in smaller magnification.
Otherwise, the whole body of Daphnia magna can’t be
observed using higher magnification.

Figure 10. Micrography of Daphnia magna using upright microscope
without addition of illuminator fiber optic.

Comparison of Figure 8, 9, and 10

Daphnia magna is micro planctonic from genus
Crustacean. It commonly mentioned as water flea
because the way it moves in the water. Figure 8 is the
result of Daphnia magna observation with general stereo
microscope. Figure 9 is observation with general upright
microscope. Figure 10 is observation with upright
microscope with addition of illuminator fiber optic.
Figure 9 was the best among all of the results. The
picture was clear, with highest resolution. It can be
applied in high school laboratory work. The stereo
microscope can be combined with illuminator fiber optic
as the light resource. The light resource were come from
above the object tray (common principle of microscope).

CONCLUSION

The addition of illuminator fiber optic in observation
using upright microscope can replace the stereo
microscope. It can produce 3 dimension effect and
increase the magnification in observation of Daphnia
magna micrography.
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