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Unbiased stereology is the state-of-the-art method for quantifying stained cells in biological tissue. The majority of the
previously available automatic stereology cell count methods were developed for single immuno-stained tissue sections. As
the first contribution, this dissertation proposes an adaptive stain separation method to extend the previous methods to
counterstained tissue sections. The proposed method is demonstrated on two counterstained datasets. The previous methods
performed counting on 2D Extended Depth of Field images instead of z-stacks leading to under-counting bias due to
overlapping and masked cells in different z-planes. The next contribution of this dissertation is a disector-based Multiple Input
Multiple Output (MIMO) framework which resolves the overlap by using z-separation between the cells. The framework
obtained comparable to manual counts on three different datasets. A MIMO U-Net architecture introduced as part of the MIMO
framework enables a 2D U-Net to exploit inter-image features without the shortcomings of known methods like RNNs. The
inter-image feature learning capability of the MIMO U-Net for microscopy image sequences was also demonstrated using a
publicly available dataset and results comparable to a method equipped with memory units dedicated to inter-image feature
learning were obtained.
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