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Abstract: Segmenting hair regions from human images facilitates many tasks like hair analysis and hair style trends forecast. However,
hair segmentation is quite challenging due to large within-class pattern diversity and between-class confusion resulted from complex
illumination and similar appearance. To solve these problems to some extent, this paper proposes a novel coarse-to-fine hair segmentation
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method. Firstly, the recently published “active segmentation with fixation (ASF)” is used to coarsely define a candidate region with
high-recall (but possibly low-precision) of hair pixels and exclude considerable part of the backgrounds which are easily confused with
hair. Then the graph cuts (GC) method is applied to the candidate regions to perform more precise segmentation, by incorporating
image-specific hair information. Specifically, Bayesian method is employed to select some reliable hair and background regions (seeds)
among the ones over-segmented by mean shift. SVM classifier is then learnt online from these seeds and explored to predict
hair/background likelihood probability, which is used as an initialization for performing GC algorithm. Experimental results demonstrate
the approach outperforms existing hair segmentation methods. To validate the generality, the paper extends the method and achieves good
results on the public databases of horse, car and aeroplane classes.

Key words: hair segmentation; coarse-to-fine; graph cut; SVM (support vector machine)
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Table 1 Performance evaluation of different methods
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Algorithm NHD1000 MHD3816
F-value P/R F-value P/R
Bayesian method™! 0.66 0.59/0.81 0.64  0.74/0.62
MSRM!22! 0.74 0.77/0.78 0.70 0.81/0.70

GC based approach!™! 0.81 0.87/0.81 0.67  0.82/0.64

The proposed method 0.85 0.89/0.85 0.77 0.79/0.82
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Fig.8 Detection examples of horses, aeroplanes and cars
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Fig.9 Location models of horses, cars, aeroplanes
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Fig.10 An example for ASF with more than one fixation points
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Fig.11 Recall varies with the number of fixations Fig.12 ASF performances on different databases
(ETHZ-Cars)
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Table 2 Performance comparison on different databases

R2 AR HRPE LG

Methods Weizmann Horse ETHZ-Cars MSRC-V2-Aeroplane
F-value P/R F-value P/R F-value P/R
Graph cuts 0.71 0.65/0.85 0.79 0.82/0.80 0.72 0.67/0.82
GrabCutl 0.77 0.73/0.80 0.84 0.81/0.85 0.73 0.69/0.82
GrabCut2 0.58 0.79/0.46 0.63 0.62/0.65 0.56 0.85/0.44
Our method 0.81 0.83/0.82 0.86 0.87/0.86 0.76 0.77/0.79

13 45 T A7 VR L 7 R AE Weizmann Horse U8 4 1 43 1 45 5 R 41

(a) %A (b) Graph Cuts  (c) GrabCutl (d) GrabCut2  (e) Ak

Fig.13 Comparison on Weizmann Horse database
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Fig.14 Effects of different cues
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