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• Medical imaging segmentation has undefined image 
domain size.

• Difficult to evaluate results correctly. 
• Most papers utilize Dice(DC) or Jaccard(JC) coefficients 

to evaluate and compare segmentation results.
• These metrics are unbalanced.
• False negative labeled pixels (i.e. under-segmentation) 

have a stronger impact on the results than the false 
positive ones (i.e. over-segmentation).

REGION-BASED METRICS

INTRODUCTION PROPOSED METRIC

• O – Ground-truth object pixel set.
• O

m
 – Segmentation object pixel set with method m.

• B – Ground-truth background pixel set.
• B

m
 – Segmentation background pixel set with method m.

EXPERIMENTS

Evaluation of PVC, FAST, and OPF for WM 
segmentation. IBSR dataset (Mean±Standard deviation)
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• Idea: minimize expression (|O|-|FP|)(|O|-|FN|), which 
is balanced.

• Normalizing:

• Utilizing Polylogarithm function Li
0
 when |FP|≤|O|:

• Generalizing:
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• Computing an approximation of GB:

• Setting n=0, δ=1 → GB
0
(1)=JC

• Setting n=0, δ=2 → GB
0
(2)=DC

• Setting n=1, δ=1 → GB
1
(1)=BJC

• Setting n=1, δ=2 → GB
1
(2)=BDC

BRAIN BRAIN W/O STEM
PVC FAST OPF PVC FAST OPF

JC 0.77±0.09 0.79±0.03 0.69±0.09 0.78±0.09 0.80±0.03 0.71±0.09
BJC 0.74±0.14 0.78±0.04 0.69±0.09 0.75±0.14 0.78±0.04 0.70±0.08

GB(1) 0.71±0.20 0.77±0.04 0.69±0.09 0.72±0.20 0.78±0.04 0.70±0.08
DC 0.87±0.07 0.88±0.02 0.81±0.06 0.87±0.07 0.89±0.02 0.82±0.06

BDC 0.84±0.11 0.87±0.03 0.81±0.06 0.85±0.11 0.88±0.03 0.82±0.06
GB(2) 0.81±0.18 0.87±0.03 0.81±0.06 0.82±0.17 0.87±0.03 0.82±0.06

RESULTS

BEHAVIOR

• New metric that is completely balanced.
• Based on intuitive expression.
• Generalizes Jaccard, Dice, Balanced Jaccard and Dice 

metrics.
• Truly changes the interpratation of experiments.
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