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Abstract

Although the KappaStatisticimageTolmageMetric can be used to obtain the Dice metric (or mean over-
lap), there are other related measurements that are useful for evaluating results derived from various
image analysis tasks. These measures include the target overlap, union overlap (or Jaccard coefficient),
and false positive/negative errors. There are also related measures for multilabeled images. The class
included with this submission, the itk::LabelOverlapMeasuresImageFilter, is meantto provide an
easy mechanism for calculating such measures.

1 Introduction

Many of the details discussed here are explained in a recent evaluation study of 14 image registration al-
gorithms by Klein et al. [1] and the references contained therein. Please see those references for further
information.

Given a source image and a target image, these set of overlap measurements include the following (please
see Figure 1 for a pictorial representation of the various measure components):

e Overlap Agreement Measures
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Figure 1: Schematic Venn diagram for understanding the various measure components used to calculate the
overlap agreement measures and the overlap error measures.

— Union Overlap or Jaccard coefficient (for all regions)
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— Mean Overlap or Dice coefficient (for individual labeled region, r)
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— Mean Overlap or Dice coefficient (for all regions)
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e Overlap Error Measures
— False Negative Error (for individual labeled region, r)
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Figure 2: (a) Source and (b) target image for the 2-D example accompanying this submission.

— False Negative Error (for all regions)
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Being inspired by the itk::LabelStatisticsImageFilter, the proposed filter behaves similarly (e.g. is
multithreaded).

2 Example

The test included with this submission prints an organized dump to the screen of all the measures discussed
previously. We include two images sourcelImage.nii.gz and targetImage.nii.gz which produces the
following result.

[15:31:46] $ ./itkLabelOverlapMeasuresImageFilterTest 2 sourcelmage.nii.gz targetImage.nii.gz
kKK kKKK KKKk kK All Labels *hkkkkkkkxkxkx

Total Union (jaccard) Mean (dice) False negative False positive
0.250444 0.113433 0.203753 0.749556 0.828264
khkkkkkkkkkkk Individual Labels K hkkkkkkkkkkkk
Label Target Union (jaccard) Mean (dice) False negative False positive
1 0.706131 0.319312 0.484058 0.293869 0.631753
2 0.158291 0.0609874 0.114964 0.841709 0.909742
3 0 0 0 1 1
4 nan 0 0 nan 1
5 0.258157 0.155852 0.269674 0.741843 0.717733
6 0.247312 0.174715 0.29746 0.752688 0.626883
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