UNIVERSITY OF SOUTH FLORIDA

Defense of a Doctoral Dissertation

Automating the Classification of Mosquito Specimens using Image Processing
Techniques

By

Mona Minakshi

For the Ph.D. degree in Computer Science and Engineering

Among all animals, mosquitoes are responsible for the most deaths worldwide. Interestingly, not all types of mosquitoes spread diseases,
but rather, a select few alone are harmful enough to do so. In the case of any disease outbreak, an important first step is surveillance of
vectors (i.e., mosquitoes capable of spreading diseases). To do this today, public health workers lay several mosquito traps in area of
interests. Later, taxonomists have to identify only the vectors among hundred other mosquitoes to gauge their density. This process today
is manual, requires complex expertise/ training, and is based on visual inspection of each trapped specimen under a microscope. It is long,
cognitively stressful and self-limiting. In this dissertation, we designed an Al-enabled system trained on smart-phone images to identify
mosquito species and genus employing multiple approaches based on handcrafted textural features, automatically learned features using
neural networks and anatomy- aware learning. We believe that our system has significant impact in multiple disciplines of public and smart
health.
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