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Abstract— Traditional skin segmentation is based on skin 

probability maps and guassian mixture models to capture 

skin tones under different conditions . A good skin detector 

is important for human-machine interaction applications. 

The greatest challenge in the traditional skin segmentation is 

false positive rate and overlapping of skin pixels and non- 

skin pixels. This paper presents a novel skin feature learning 

algorithm based on Stacked Auto Encoders(SAEs). Instead 

of predicting each pixels individually, we utilize block of 

pixels for skin segmentation to avoid overlapping of skin 

pixels and non-skin pixels. The algorithm exploits the 

learning ability of deep neural networks to learn high-level 

representations of skin tones. 
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I. INTRODUCTION 

A good skin detector is designed able to accept skin tones 

under different conditions and is important to human-

machine interaction application such as face detection, hand 

gesture recognition, human motion recognition etc. 

Traditional skin segmentation methods usually attempt to 

determine a suitable color space and build a model to 

classify each pixel individually and also increase probability 

to overlapping skin pixels and non-skin pixels. Traditional 

method involves skin probability maps and guassian mixture 

models to capture skin tones under different conditions. One 

of the greatest challenge is that false positive rate increases 

when skin tones under shadow or skin like background 

objects under similar illumination.  

Instead of predicting each pixels individually, this 

paper presents a new method utilize block of pixels and 

convert it into matrix consisting of  1s and 0s corresponding 

to skin pixels and non-skin pixels respectively. A 

conventional neural network requires additional features for 

feature extraction and classifications. The new algorithm 

exploits the learning ability of deep neural networks to learn 

high-level representations of skin tones based on stacked 

auto encoders. A proposed system automatically generate 

features and exploits learning ability of deep neural network 

to feature extraction and classifications. 

II. RELATED WORK 

A good skin detectors is designed to able to accept skin 

tones under different conditions and it is important for 

human-machine interaction applications such as face 

detection, hand gesture recognition, human motion 

recognition etc. By employing these detectors, most of the 

noise from the background is eliminated resulting smaller 

regions in which detection can be performed. Pixels are 

considered to be skin pixels if their values in that space are 

larger than a predefined threshold. Another method for skin 

detectors are based on histogram learning technique. For a 

given RGB value., each pixel is determined by combining 

threshold value with its Bayesian value. By combining 

results of these method, we get skin segmentation results 

and it can overcome the problem of overlapping skin pixels 

and non-skin pixels. 

III. PROPOSED SYSTEM 

We exploits deep neural network such as stacked auto 

encoders for detecting skin tones in the images. In 

traditional neural networks, features are separately provided 

for skin segmentation. But the segmentation based on SAEs 

were automatically provided features at different level. For 

eg. Here we use three encoders, blocks are automatically 

provide features at three different levels. So all the features 

are extracted from the input images using the training 

images provided in the database.  The input original images 

or frames of video and training data from the database are 

sent to the stacked auto encoders for the learning of the 

representations. After the stacked auto encoders have been 

fine-tuned, then given to the soft max layer for combining 

all features needed for skin segmentation. The soft max 

layer is used to classify feature vector because of its 

computational efficiency and good fitting capability 

 
Fig. 1: Proposed system architecture 

Deep learning algorithm widely used for many 

purposes such as face detection, hand gesture recognition, 

human motion recognition etc. For training process, dataset 

plays a crucial rule in skin segmentation. The training data 

usually consists of images, in which the target objects 

occupy in the main image regions and their labels. In our 

design, we treat blocks as the basic unit for skin 

segmentation instead of pixels. In positive training blocks, 1 

represents skin regions and 0 represents background regions. 

In negative training block, 1 represents background regions 

and 0 represents skin regions. All these training blocks are 

transformed into matrix to reduce time required for stacked 

auto encoders training and prediction. 

After SAE training is complete, the skin detecting 

results are saved in vector consisting of 0s and 1s. If the 

value corresponding to the block is 1, then all the pixel 

values are set to 1. If the value corresponding to the block is 
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0, then all the pixel values are set to 0. This leads to reduce 

noise and leads to lower false positive rates. 

IV. CONCLUSION 

In this paper, we propose a novel skin feature algorithm 

based on Stacked Auto Encoders. Instead of classifying each 

pixels individually, we treat blocks as the basic unit for skin 

segmentation. All these blocks of both images or frames of 

videos and training images are converted into matrix 

consisting of 1s and 0s corresponding to skin pixels and 

non-skin pixels respectively. So it overcomes the problem of 

overlapping skin pixels and non-skin pixels. In traditional 

neural networks, features are separately provided for skin 

segmentation. But the segmentation based on SAEs was 

automatically provided features at different level. This new 

algorithm exploits the learning ability of deep neural 

networks to learn high-level representations of skin tones 

based on stacked auto encoders and leads to lower false 

positive rates. 
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