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Abstract Recently, harmful content (such as images and photos of nudes) has been widely distributed. Therefore,
there have been various studies to detect and filter out such harmful image content. In this paper, we propose a new
method using Haar-like features and an AdaBoost algorithm for robustly extracting navel areas in a color image. The
suggested algorithm first detects the human nipples through color information, and obtains candidate navel areas with
positional information from the extracted nipple areas. The method then selects real navel regions based on filtering
using Haar-like features and an AdaBoost algorithm. Experimental results show that the suggested algorithm detects
navel areas in color images 1.6 percent more robustly than an existing method. We expect that the suggested navel
detection algorithm will be usefully utilized in many application areas related to 2D or 3D harmful content detection

and filtering.
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Fig. 2. Selection of candidate navel areas
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Table 1. Parameter list

cascaded stages 4
positive images 215
negative images 2,354
minimum detection rate 0.999
maximum false positive 0.3
total false positive 0.0001
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(a) Skin region (b) Nipple map binarization

Fig. 5. Nipple map detection

(a) Nipple detection

(b) Navel detection

Fig. 6. Navel detection
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