
tr
u
e

re
su
lt

Figure 4: An example of 74% segmentation overlap. This was the average
degree of overlap across all hand-seeded and detector-seeded segmentations in
test stacks 1-9 (see Table 2). The top row shows multiple cross sections of an
individual ground-truth segmentation, produced from a seed point by a human
annotator. The bottom row shows the corresponding segmentation starting
from seeds from the detector.

To evaluate robustness to imaging conditions and cell morphology, we tested
detector performance on additional images of the distal germline collected under
12 di�erent conditions including di�erent genetic backgrounds and developmen-
tal time points (see Table 1(a)). Additionally we tested the detector on images
that included a larger portion of the germline including cells further from the
distal tip whose nuclei show a wider variety of morphology (see Table 1(b)).
The detector trained on the original set of image stacks and generalized well to
other imaging conditions. Detection performance decreased (AP=0.91) when
evaluated on full gonad. This is in part due to the wider variety of nuclear
morphology (crescent, spaghetti, etc.) Also, since these image stacks were sig-
nificantly larger, it was not possible to curate the annotations as carefully so
part of this performance drop may be due to mistakes in the “gold standard”
given by the human clicks.

4 Evaluating Combined Detection-Segmentation
Performance

To evaluate segmentation performance prior to quantifying DNA content or
other assays, we compared the segmentations produced automatically with a
hand constructed segmentation. Since hand-segmentation is an arduous and of-
ten ambiguous task for a human, we performed this validation on a single image
stack. To measure accuracy of a single segmented cell provided by a human
with that produced by the algorithm, we compute the volume of the intersec-
tion of the two specified regions relative to the volume of their union. This
ratio has a maximum of 1 when the segments are identical and also penalizes
segments returned by the algorithm which are too small or too large. To aggre-
gate accuracy over a whole collection of segmented cells, we first compute an
optimal one-to-one matching between the machine and human segments which
maximizes the overlap between matching segments. We then report the average
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