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Challenge

Tuning required for computer vision
algorithms (for both initial use and as
experimental conditions change)

Tuning requires computer vision expertise
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1: for all frame,, in stack do

2:  segments, = {}

3 for all thresholds ¢ from low to high do

4: B = frame, >t

5 C'E =2D connected elements in B.

6 for all ce; in CE do

7 p =F(cej)

8 if p ids “good” then t=t+1
9: mask (remove) ce; from frame,.

10: add ce; to segments,,.

11: end if

12: end for

13:  end for

14:  Connect segments between segments,, and segments,, |
15: end for
Pseudocode for Performance Based Thresholding (PBT)

Results

Our Approach

® use machine learning to mimic biologist

® intuitive interface engages biologist in training machine
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(Quality scoring)

in detecting objects vs. ground truth
segmentation from CT-FISH confocal image
stack of DAPI. The actual number (ground
truth) of 2D nuclei segments in tested 18 frame
stack containing approximately 600 nuclei,
each spanning about 9 frames, is 3661.

diff = difference from ground truth,
¥ US = under-segmentation

Conn = Connected (nucleus not detected as a
separate segment but combined with another
1 nucleus.)
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