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ABSTRACT: With a rapid speed of technology human detection in an image or in video plays a vital role in many 
computer vision fields. It has various applications with respect to sensitivity, security and secrecy. Because of various 
imaging conditions like similarity to other people, size, environmental conditions, resolution, poses and rotation human 
detection go through different challenges. There are many methods for detecting humans but skin color modelling, 
background subtraction, K-Means clustering is used here because of its effectiveness and it can be easily separated 
from the other objects present in the image and background. 
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I. INTRODUCTION 
 

After the completion of face detection algorithm next step is human detection. Due to variety in clothing and 
illumination conditions it is difficult to detect humans. People’s locations and movements are used in many 
applications in computer vision for human detection using effective techniques. Robust, reliable and fast algorithms for 
object detection and tracking are required in intelligent surveillance systems. Accurate detection of human beings in an 
image or video has wide range of applications. It includes gender classification, abnormal event detection, fall detection 
for elderly people, congestion analysis, person identification etc. Due to the variations in different features like contrast 
level, brightness, poses, background and lighting this task become more complicated.  
 

II. RELATED WORK 
 
 In silhouettes [1] and motion history images [2] based on extraction of space time estimation of trajectories was 
calculated. These methods were difficult to implement. Micro-Doppler theory [3] is used for the measurements and 
detection of moving objects and humans has largely been studied and experimented. Using Micro-Doppler image 
anyone can directly perform detection and measurements without any processing on the acquired image itself. Because 
of the success in object recognition and numerous types of features have been developed and tested for human activity 
recognition, Feature based methods [4] were used. To detect a moving target with rotating parts Hough transform [5] is 
used. The concept behind color segmentation is a simple one: use the color or other appearance information within the 
image frame to separate various objects. The task of implementing this idea, however, is more complex. One approach 
involves using binary skin classification [6] to locate faces within the image. A closed-loop controller is then used to 
maintain tracking of the person by cameras mounted on a mobile robot. A more statistical approach use clothing color 
to segment the image. Statistical analysis is then used to determine which color blobs belong to a person and which do 
not. A more sophisticated approach use color histograms to locate a person in a pair of stereo images followed by 
triangulation between the images to find the distance between the camera and the tracked person. One more method use 
color histograms, however they combine the histogram data with an edge-based detector to improve robustness of the 
algorithm at the expense of computation time. 
 
 Color segmentation [7] methods work well in many situations. By requiring only a small amount of information from 
each frame in order to function, the algorithms remain fast and efficient. Unfortunately, this efficiency comes at a price. 
For instance color-based methods usually require that the person to be tracked wear a different color from the 
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background or from other people in the scene i.e background subtraction [8, 9]. Most face-based trackers demand that 
the person face the camera during the entire tracking procedure. All of these techniques are vulnerable to changes in 
lighting, as different lighting can drastically change the camera’s perception of color. Object tracking, shape 
recognition, segmentation, edge detection [10] and stereo matching are the applications of active contour [11]. K-
Means algorithm [12, 13] is used because of its simplicity and it is easy to use. 
  

III. PROPOSED METHOD 
 

Skin color modeling: A trustworthy skin color model required and that should be alterable to segment skin portion 
from non-skin portion of human being. For skin color characterization regular RGB color modeling is not acceptable. 
In RGB color modeling, color components (r,g,b) indicates not only the color but also the luminance. Due to various 
lighting conditions luminance will vary thus it is not suitable to differentiate skin from non-skin portions. Therefore it 
is required to convert RGB image to gray scale image. 
Active Contour: Specified features can be detected and automatic object segmentation is done by using an active 
contour. An active contour made up of a set of control points which are connected by a straight line. Control points and 
sequence defines an active contour. First step is to set an initial contour which is similar to proposed shape. Attractor 
image will be created by attracted features in an image that is extracted by internal energy. 
  
Edge Detector: Edge detection is a process of identifying edges in an image to be used as a fundamental asset in the 
image analysis. It reduces unnecessary information in the image while preserving the structure of the image. In the 
areas like feature detection and feature extraction edge detection plays a vital role. There are many edge detectors 
present but here canny edge detector is used.   
 
Background subtraction: By taking the difference between background frame and current frame in the form of block-
by-block or pixel-by-pixel background subtraction method will detects the object. Background subtraction method 
gives accurate results by extracting the components of the target. This method is easy to understand and simple to use. 
But this method is sensitive to environmental changes. Here performing background subtraction by using K-Means 
algorithm.  
 
K-Means algorithm: This algorithm works only on the double data type. Before applying the K-mean algorithm 
convert the image from RGB to LAB it gives more accurate result than the RGB. This algorithm used to group the 
image into specified number of clusters. Data which contains number of clusters should be pre-specified to use this 
algorithm. By trial and error method correct number of clusters can be found for a given set of data.  
 

IV. RESULTS AND DISCUSSION 
 

The Figure 1 shows the Original Image, in Figure 2 Gray scale image is represented, Figure 3 
shows Initial Contour Location, Segmented Image is shown in Figure 4, Edge detection is shown in 
Figure 5 and Figure 6 represents Cluster 1, Cluster 2, Cluster 3 detecting face and upper body. 
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Figure 1: Original Image 

 
Figure 1 represents Original Image which is in RGB color space. Initially Original Image is loaded to process next step. 
 

 
Figure 2: Gray scale image 

 
Figure 2 shows Gray scale image. The original image is in RGB color space, but for the next step the RGB image has 
to be converted into gray scale image. So Gray scale convertion takes place in this step. 
 

 
Figure 3: Initial Contour Location 

 
Figure 3 shows Initial Contour Location. Mask is a binary image that specifies the initial state of the active contour. 
The boundaries of the object region (white) in mask define the initial contour position used for contour evolution to 
segment the image. Specify an initial contour position that is close to the desired object boundaries to obtain faster and 
more accurate segmentation results. 
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Figure 4: Segmented Image 

 
Figure 4 represents Segmented image. Active contour based segmentation segments the 2-D grayscale image into 
foreground and background regions. The output image is a binary image where the foreground is white and the 
background is black. 

 

 
Figure 5: Edge detection 

 
Figure 5 shows Edge detection. Here Canny edge detector is used because of its simplicity. It is easy to analyse and 
implement. It gives accurate results compare to other edge detectors. 
 

 
Figure 6: Cluster 1, Cluster 2, Cluster 3 detecting face and upper body 

 
Figure 7 represents Cluster 1, Cluster 2, Cluster 3 detecting face and upper body. There are three clusters present in 
Figure 6, in this face and upper body of the humans is detected by using Viola-Jones algorithm. Here in cluster 3 skin 
detected with face and upper body detection can be seen. 
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V. CONCLUSION 
 
The proposed method was implemented using MATLAB R2013a in intel CORE i5 processor. By using Background 
subtraction and K-Means algorithm, human detection is carried out. K-Means algorithm is computationally faster and 
produces tighter clusters especially if the clusters are globular. 
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