










Fig. 5: Effect of loss modifications. (a) shows the percentage of improvement
of the Distance Tolerant F1-Scores of the 2 types of loss modification. Error
bar indicates the 95% confidence interval. (b)(c)(d) shows the example segmen-
tation results of the models trained with the original loss, root weight of 10,
and don’t-care flag, respectively. Green, red, blue represent TPs, FPs, and FNs,
respectively.

model can detect most root branches correctly, despite some minor disconnec-
tions in thin roots. This disconnection problem can be mitigated by applying
higher weights on root voxels or ignoring the voxels near the root-soil border
when calculating the training loss.

References

[1] L. Stingaciu, H. Schulz, A. Pohlmeier, S. Behnke, H. Zilken, M. Javaux, and H. Vereecken.
In situ root system architecture extraction from magnetic resonance imaging for water
uptake modeling. Vadose Zone Journal, 12(1), 2013.

[2] H. Schulz, J. A. Postma, D. van Dusschoten, H. Scharr, and S. Behnke. Plant root system
analysis from mri images. In Computer Vision, Imaging and Computer Graphics. Theory
and Application, pages 411–425. Springer, 2013.
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