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ABSTRACT

A darkfield microscope is a tool used in the biological and medical field for
studying structural and embryo development which requires expertise in finding a
focus point. Its weight cause inconvenience in carrying on the field, and the high cost
of the microscope cause difficulty to approach for a user who cannot afford it. In this
project, a fluorescent smartphone microscope technique is applied by emitting light
from white light LED aside from a standard specimen glass slide, then covered with an
acrylic sheet to cause darkfield properties from the light scattering. To generate the
darkfield property and make it portable, we redesigned and minimized the microscope
structure with the SketchUp program, then printout in 3D with PLA filaments. The
portable darkfield microscope is designed for using with a smartphone and motorized
focus adjustment via a control buttons and adjusted brightness with brightness
volume. In the usage of the portable darkfield microscope requires a polymer lens
(Epoxy resin) in each magnifying 25x, 50x, and 100x as an objective lens to place on
the smartphone webcam, then set the smartphone under the microscope to take the
specimen pictured. The study aims to compare the efficiency of the motorized focus
adjustment and manual focus adjustment using image processing in OpenCV library to
calculate contrast values which indicate focus point. The results show that the
motorized method has greater contrast average value than the manual one. This
project solves the difficulty in finding a focus point and provides more chances to

approach the portable darkfield microscope at a lower cost.
Keywords: Darkfield, Portable darkfield microscope, Light scattering, Contrast value
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