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ABSTRACT 
 

In this study, the skin segmentation problem, which is frequently used in the literature, will be detected on a real-time 

webcam with semantic segmentation deep learning algorithms. Skin segmentation generally requires high processing power 

to distinguish it from images with high resolution. The deep learning algorithm and the proposed image processing method 

used in this study provide real-time, very low CPU usage, and lag-free skin detection via webcam. 
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1. INTRODUCTION 
 

Skin detection has been an interesting and challenging topic for researchers. Skin detection has many 

working areas. Especially hand and face tracking, sign language, communication between humans and 

computers, and filtering adult pictures. The reason why skin segmentation is a challenging and 

interesting topic is that there are multiple differences in the images to be distinguished. Each image 

features multiple different external conditions, such as people of different races, different lighting 

conditions, colors like human skin, hue, and saturation. Under the influence of such external factors, 

successful skin segmentation has attracted the attention of researchers [1-5]. 

 

For skin detection, researchers have been working on classical machine learning for a long time [6-9]. 

The main disadvantage in machine learning is the feature extraction process. Extracting the features of 

millions of pixels and processing these features requires high processing power and time. In addition, it 

is not guaranteed that every feature purposed in the literature will increase the success of skin 

segmentation. Using extra features or combining them increases the success as well as decreases it. At 

the same time, algorithms trained with so many features have difficulty in real-time, without lags and a 

high-resolution skin segmentation process. 

 

Deep learning is a type of machine learning, which is a subset of artificial intelligence. However the 

biggest advantage of deep learning algorithms is that the human factor effect is quite low. In particular, 

the importance of training the network without extracting the attribute of each pixel is undeniable. In 

addition, to detect skin in images that are not in the data set, extracting the features of each image and 

detecting it with machine learning requires serious processing power. This makes real-time (from the 

camera) skin detection extremely difficult. 

 

2. METHODS 

 

In this study, a semantic segmentation network will be trained using the Pratheepan dataset [10]. There 

are a total of 78 images in dataset. These images also include ground truth images. Since we are detecting 
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with a deep learning network, there is no need to extract the features of each pixel. The purposed 

semantic segmentation network is used as in Figure 1.. 

 

 
 

Figure 1. Purposed semantic segmentation network. 

 

A striking point in this study is to train the network by lowering the resolution of the images. It is better 

to train the network with high-resolution images, but our main goal is to prove the success of the deep 

learning network even under the most difficult conditions. At the same time, images will be converted 

to the gray format. Even if this makes detection very difficult, it will make it easier to process data from 

the real-time camera and reduce delays. 

 

Real-time camera images are shown in Figure 2. The resolution of the camera is adjusted as 320x240. 

Images are taken randomly without editing in the captured environment. These images are taken in real-

time with converting gray format as seen a and b images in Figure 2.  
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Figure 2. Real-time camera images of the author (a, b=input camera view, c, d=after skin detection process) 

 

When looking at the webcam images (c and d) the green parts show nonskin pixels and the blue parts 

are skin pixels. Even in very low-resolution camera images, skin detection is made very easily. Even 

glasses are detected as nonskin. In figure 2 image c, it is determined that the hand of the author as skin. 

It is normal for some background images to be detected as non-skin. Because the resolution of the 

camera is set too low, and the ambient light is not properly adjusted. 

 
Table 1. Execution time of purposed real-time skin segmentation. 

 

 Min Max Mean 

Execution time(second) 0.0231 0.1460 0.1318 
 

Another remarkable point in this study is the detection time. Skin segmentation was performed by taking 

100 samples from the camera image. Skin segmentation time is reduced to 0.0231 seconds. The 

maximum detection time is 0.1318 sec. The average time is 0.1318 sec. As it is understood from these 

results, it is possible to detect the skin in real-time without delay. 
 

Table 2. Normalized Confusion matrix 
 

 

 

 

 
 

(a) (b) 

(c) (d) 

  

Confusion Matrix 

Skin 87.55 12.45 

Nonskin 30.3 69.7 

 Skin Nonskin 
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The average success values of the algorithm taken from different frames are given in the confusion 

matrix. 87.55% of the skin pixels were identified as skin. On the other hand, 69.7% of nonskin pixels 

were detected as nonskin. Our network is trained by low-resolution, gray images. Therefore, these results 

are acceptable for real-time image detection. 
 

CONCLUSION 
 

The main purpose of this study is to make skin segmentation from low-resolution gray images. A simple 

deep learning algorithm is used for this. It has been demonstrated that skin segmentation can be 

performed on a superior and real-time camera even without any feature extraction and in the absence of 

color space. The RGB attributes of the images have been eliminated, and the camera resolution has been 

kept very low. even though the number of images used for training is very small for a deep learning 

application (78 in total). The purposed network has made a very successful and real-time detection. 
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