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ABSTRACT

Dengue hemorrhagic fever, mosquito-borne disease, is caused by one of four
serotypes of dengue virus. There is still no specific medication, so vaccine is urgently needed for
global public health to prevent infection. However, effective dengue vaccines that provide long-
term protection against most strains are still being under development.

One of the most important procedures used in dengue vaccine development is to
determine the virus titers from the number of plaques in multi-well plates through the process of
manual counting. Although this traditional counting produces reliable results of virus plaque count,
it is time-consuming and yields subjective interpretation.

The study aimed to develop an automated viral plaque counting process of dengue
virus, all four serotypes, using machine vision. This inexpensive apparatus called DVPCR is very
less time-consuming with high accuracy in counting. Initially, the image of plaque inside multi-
wells of a sample plate was captured by high-resolution camera and prepared with digital image
processing software for segmenting spots which were plagues. The summation of classified
plaques was calculated and then shown on monitor. We found that there were two simple
techniques to improve accuracy of the apparatus. Firstly, adjusting some parameters in software
specifically to each serotype was required. Secondly, an additional LED-beside light frame was
horizontally placed around the sample plate for eliminating all undesired visual artifact.

This research, developed in the scope of FREE (Fast, Reliable, Easy and Economy)
concept, revealed similar results of virus plague count from 160 samples which were counted by
DVPCR, as compared with manual counting that were 95 percent accurate. The average processing

time for reading out a 24-well plate of apparatus was 15 seconds.
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