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Fig. (1) shows the flowcharts of the Removing surrounding artifacts and Rough alignment of consecutive tissue slides steps of the proposed algorithm. Fig. (2) shows the flowchart for the Registration
of user-defined ROI of the algorithm.

Figure 1: Figure shows in more details the steps that are carried out in the Removing surrounding
artifacts and Rough alignment of consecutive tissue slides stages of the proposed algorithm.
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Figure 2: Figure shows the steps that are taken in the Registration of user-defined ROI stage of the
algorithm to register the ROI for subsequent whole slide images.
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Fig. 3 shows the SIFT registration results for a few pairs of consecutive slides for different blood
vessels. For each example, the top left image shows the best SIFT feature matches for the ROIs in the
two consecutive slides. Also shown is the selected 3 SIFT matches that resulted in the best alignment
of the 2 slides. The image on the right shows the segmentation for the moving slide (blue) mapped
on the fixed slide after performing registration. The segmentation for the fixed slide is also shown in
green. One can see that the two slides are aligned fairly well.

Figure 3: Figure shows a few examples of the SIFT registration results. For each example, the left
top figure shows the matched SIFT features for the full resolution ROI in the two consecutive slides
0
(ROIi,i+1
). The bottom left figure shows the three SIFT matches that led to the best alignment
between the two slides. The right figure shows segmentation for the moving slide (blue) mapped on
the fixed slide after performing registration. Also shown is the segmentation for the fixed slide (green).
One can see that the two segmentations are reasonably aligned.
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Figure 4: (Left) shows the registration accuracy using the proposed registration algorithm using different ROI sizes. (small) and (large) refer to the smallest and largest ROIs considered for the blood
vessels, respectively (with (large) ROI being 150 pixels bigger than the (small) ROI in both dimensions). Proposed alg. + [2] shows the registration accuracy for the proposed registration algorithm
followed by fine registration using different ROI sizes. (Right) compares the registration accuracy
with those of the competing algorithms ([2] 1 Round and 2 Rounds). (Top row) shows the results
using M SL = 1 for fine registration. (Bottom row) shows these results for fine registration using
M SL = 10.
To ensure that the proposed registration algorithm and the final registration results after applying
fine registration are robust against different sizes of the region of interest (ROI), we considered three
different ROI sizes around the blood vessels of interest and performed registration using the proposed
algorithm and the competing methods. After applying the proposed algorithm, fine registration was
carried out using the work of [2] with the best identified parameter values: Tµ = Af f ine, S = M I,
M SL = 10, and Input = Lum and another set of values with smaller MSL: Tµ = Af f ine, S = M I,
M SL = 1, and Input = Lum. As shown in Fig. 4 (Left), the results suggest that performing fine
registration after applying the proposed algorithm does not always provide reasonable results for the
small ROIs for the experiments with M SL = 10. However, fine registration is robust against medium
and large ROIs with M LS = 10 and all three ROI sizes with M SL = 1. Fig. 4 (Right) compares
the registration accuracy for the proposed registration method followed by fine registration with those
of the whole tissue registration method ([2] 1 Round) and the regional version of this method ([2]
2 Rounds) using M SL = 1 and M SL = 10 for fine registration. One can see that the registration
outputs are more accurate and robust for larger ROI sizes and the algorithm performs better using
M SL = 1.
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