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Abstract— Face Detection is extracting facial features from face images and then authenticating identity according to 

its features. Due to a variety of potential applications in information security, law enforcement, access control and 

human computer interaction, it received significant attention.  In the globalization process, the surveillance video system 

has become increasingly popular. This system is widely used to effectively prevent many criminalities and provides 

public security. Different Data Mining techniques are used to select the optimized face images to identify human from 

video. The techniques are used for detection of faces of different sizes, pose dissimilarity and also the faces that are 

making varied expressions under different illumination conditions. Human presence is detected by extracting the skin 

region from the selected frame of image. The techniques of face detection are provided a balance between the accuracy 

and the rate of detection. 
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I.  INTRODUCTION 

Understanding of human actions is a complex, varied, and stimulating area that has received much attention 
within the past ten years (2001–2011). Often, the objective is to detect, recognize, or extracts interesting 
events which contextually defined as suspicious event, uneven behavior, infrequent behavior, uncommon 
behavior, abnormal behavior, anomaly, etc. It is proposed that the directions of video surveillance research 
named detection and tracking, human motion analysis, and activity analysis. The use of closed-circuit 
television (CCTV) cameras to capture and monitor scenes by human agents has become ubiquitous. Although 
video recording capturing devices are more affordable and popular, available human resources to monitor and 
analyze the recording are quite limited and sometimes very costly. The CCTV operators suffer boredom 
because in most cases, nothing abnormal or something that catches the attention occurs in the video. It is 
desired to perform intelligent real-time detection of ―interesting behavior‖ to the human. However the 
challenge is that these events are exceptional and occur relatively infrequently. To assistance human agents, 
efforts are being made to design intelligent video surveillance systems that are capable of learning what 
normal behavior is and are able to distinguish difference of the normal or abnormal context. This survey on 
anomaly detection is not about network intrusion systems but the activity of human detection in abnormal 
behaviors in different contexts [1].  

Image processing technique is used to convert an image into digital form to get an enhanced image or to 
extract some useful information from images in surveillance videos. In Image processing, the type of signal 
dispensation in which input is image, video frame or snapshot and output may be image or features associated 
with that images [2]. Human presence in videos is a very dynamic area of research spanning disciplines such 
as image processing, computer vision and artificial intelligence by extracting the skin region. Skin detection is 
the preliminary step to a wide variety of applications such as personal identification and video surveillance 
system. Intelligent Surveillance Systems' requires fast, robust and reliable algorithms for object detection and 
tracking.  

In this digital world, extracting human identification in digitalized images, enhance video indexing and 
retrieval systems, security access controls are becoming very important task in many applications. With the 
increasing risk of crime, video surveillance attracts much more attention and it has been adopted in different 
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applications for crime controlling and detection of disbelieving person. The advanced video surveillance 
system requires analyzing the behavior of the people in order to detect the incident of the possible dangerous 
cases [3].  This task performed in military or security environments, it is also used for driver’s condition 
analysis, businesses, marketing purposes, and industrial applications. Moreover, it is even used in child care 
applications [4]. Though vision cameras are being used every day in new locations in cities, the video analysis 
task is the responsibility of humans in many cases. 

The proposed definition aims to achieve the performance of the smart surveillance system and a different 
logic based skin detection system to detect the presence of human in a surveillance video. For this work 
various method are analyzed to improve the performance. 

This paper organized as follows: In Section II defines Human detection in surveillance video. Section III, 
defines Skin Detection of human. Section IV, defines Literature Review on human face detection. In Section 
V, we have defined accuracy of techniques. Finally, Section VI gives conclusion. 

 

II. HUMAN DETECTION 

      Human detection methods can be divided into three main modules, named, appearance-based, motion-
based, and hybrid methods in video. Appearance-based techniques are a specific case of object detection in 
motionless images. Motion-based methods consider time-based information for extracting a human from their 
features, in particular the movements of the legs. Hybrid methods use the combinations of the previous two 
classes [6]. In the Fig. 1 the examples of detecting and tracking of human in the video is shown [7]. 

 

       
 

       
 

Fig. 1. Examples of detecting and tracking of human in the video 

 
III. SKIN DETECTION 

      The color of human skin is totally different from the color of many other objects and for this reason the 
measurements of this area is very important for face detection [2].   In the Fig. 2 the flowchart of skin 
detection is shown [5]. 

 
 
 
 
 
 
 

 
Fig. 2. Flowchart of Skin Detection 
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      Detection of the human is based on the skin. Skin detection is the preliminary step to a wide variety 
application such as video surveillance system. In this method human can be detected by skin region from the 
selected frame. Detecting the human by using the process to select the key frame based on average pixel value  
of every shot [8]. Then the result is applied on the whole video. 

 
IV. LITERATURE SURVEY 

There has been research in different areas where human face is detected from video surveillance system. The 
literature review consists of research work done on the different face detection with using different data 
mining techniques.  

A. Human Detection using K-means clustering & Adaptive background method 

 Using Background Subtraction technique, moving objects from the portion of a video frame differs 
significantly from a background model. This technique first captures the current image from the video, and 
then by using the background subtraction method, the common background of Images will be subtracted. For 
skin detection color scheme is used. By this color recognition, human is detected from the images. And then it 
subtracts the background which is non-human things or does not match skin color of the human. K-means 
algorithm makes clusters according the color. In this cluster a matrix of the 3 color is made. These clusters 
will be the raw material for the skin detection algorithm. After the k means algorithm, clusters are matched 
with HSV value of the human skin. If it match with the skin color it consider as the human is presented [2]. 

B. Human Detection using Histogram & Fuzzy Approach 

Fuzzy approach retrieves the skin region from the frame. Histogram based algorithm is used to detect video 
shots, which has given better result compare to other techniques like contour based or motion based. Also the 
change of histogram can be detected easily. Histogram differences of different frames are used for shot 
boundary detection. By using this method we will detect different video shots. After the frame selection, skin 
regions are detected using the fuzzy membership function in HSV plane [5]. 

C. Human Detection using Silhouette based Approach 

For detect moving objects, background model take difference between current input frame and background 
model. Contour formation is used to find out the boundary pixel of each and every object. Contour of an 
image is mainly used to train the particular image with certain feature. Object silhouette is used to classify 
objects in a scene monitored by a stationary camera. Classification is collecting the different object’s different 
poses and trains these samples with certain feature and find out the threshold value for human blob. If the 
threshold value is greater than specified value, it is separated as human other objects are mentions by non-
human [9]. 

D. Human Detection using Neural Network 

DE (Differential Evolution) algorithm is used to select the best combination of color-texture information that 
can be used as input to the MLP ANN. K-Means clustering technique is used to cluster data into three clusters 
and each cluster has its centroid. The k-means technique labels the pixels according to the number of clusters 
to which they belong. The number of the cluster corresponding to skin area can be identified. Then, the non-
skin area in the labeled image is misplaced. The resulting image is a binary image where the skin area 
corresponds to 1 values and the non-skin area corresponds to 0 values [10]. 

E. Human Detection using Neural-Fuzzy Segmentation 

The neural stage, based on a self-organizing map (SOM) architecture, deals with the dynamic background for 
object detection and shadow removal. The fuzzy inference Sugeno system mimics human behavior to 
automatically change the main parameters involved in the SOM detection model and make the system 
independent of the scenario. These findings are comparable to the results found with human intervention to 
define the parameters of the model [4].  
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F. Human Detection using Fuzzy & Gaussian Mixture Model 

First system will capture the current image from the real time video, then by using the background subtraction 
method Gaussian Mixture; the common background of Images will be subtracted. Output of the GMM is as 
input for the fuzzy logic and by selecting the frame, detects the skin and improves the detection technique for 
the human [8]. 

G. Human Detection using Distance metric learning & Set-based matching 

Using a convex-hull space, image sets are spanned by its associate images and measure the difference of two 
sets using the distance between the nearby points of their corresponding spaces. Then to learn a feature-space 
mapping set-based distance metric learning scheme is used to discriminative subspace. Finally project image 
sets into the learned subspace and succeed face recognition by comparing the projected sets [11]. 

H. Human Detection using Hidden Markov Model & K-means algorithm 

K-means algorithm is used to finding the head region. Motion segmentation algorithm examines differences in 
moving people’s faces. Hidden Markov Model-based head detection module carries out complete detection in 
the input images by the eye tracking module [12]. 

I. Human Detection using HOG Feature & Kalman Filter 

Human are detected in the video by the improved HOG. Improved HOG is used to extract human features in 
the image. When people are detected for the first time, some useful information is noticed such as location and 
so on, amongst which will be used in the Kalman filter initialization. Secondly, Kalman filter is predicting and 
approximating people’s position and covariance, besides the Kalman filter can revise the speed of moving 
human constantly, improving the accuracy of tracking. Thirdly, according to the information of Kalman 
predicting and estimating in the previous frame, the scale of detection will narrow when detect human in the 
next frame [13]. 

J. Human Detection using Back propagation Neural network Classifier & Feature Extraction 

Detection part of this method consists of supportive secondary model based average background model and an 
adaptive threshold selection model based on Gaussian distribution. This background model is used for 
background modelling and adaptive threshold method is used to instantaneously update the system according 
to environment. BPN is trained by feeding the features, selected using the parts based human model. The 
people in each frame are divided in to parts according to human model, and features extraction module 
extracts features of human body parts. Then these features are fed to the classifier for trainings and 
classification. The classifier recognizes the human or human parts in each coming frame. The human model 
need to be updated according to the situation in video so after few frame the model is updated with best 
possible match [14]. 

TABLE I. 

HUMAN DETECTION USING DATA MINING TECHNIQUES 

 

Publication 

/ Year 

Title  Technique Positive as pects  Negative aspects 

IJEDR /  

2015 

Performance Analysis 

and Augmentation of K-

means Clustering, based 

approach for Human 

Detection in Videos [2] 

K-means 

Clustering, 

Adaptive 

Background 

Method  

 

Improve the speed and 

efficiency of the human 

detection via camera and also 

reduce the false alarm 

notification. 

HSV value is depends 

on where the human is 

liv ing. 

 

IEEE / 2014 Detection of Human 

Presence in a surveillance 

video using Fuzzy  

Approach [5] 

Fuzzy approach, 

HSV Histogram 

 

HSV colour model has a good 

linear scalability; it is easier to 

understand the colour 

difference so more efficient in 

human detection than the 

RGB colour model. 

If there is low light or 

high light fuzzy logic 

cannot work 

effectively. 
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IJAICT /  

2014 

Human Detection from 

video surveillance using 

Silhouette - based method 

[9] 

Silhouette based 

method, 

Object 

classification, 

Background 

subtraction 

 

More robust to noise, shadow 

& change in light conditions 

than simple background 

subtraction. 

Need to change the 

threshold value 

according to distance 

between camera 

location and human’s 

distance. 

ELSEVIER 

/ 2015 

Hybrid Human Skin  

Detection Using Neural 

Network and K-Means 

Clustering Technique 

[10] 

K-means 

clustering, 

Neural Network 

 

Neural network is universal 

classifier. 

Can’t overcome poor 

illumination conditions 

and a dynamic lighting 

correction.  

IEEE / 2012 An Adaptive Neural-

Fuzzy Approach for 

Object Detection in  

Dynamic Backgrounds 

for Surveillance Systems 

[4]  

Neural-fuzzy 

segmentation 

 

The dynamic neural fuzzy 

approach is very robust in the 

segmentation of moving 

objects in dynamic 

backgrounds. 

Have to adjust the 

fuzzy parameters for 

each video sequence 

by a human observer. 

IJEDR /  

2014 

Intelligent Surveillance 

System for Human 

Detection [8] 

Fuzzy logic, 

Gaussian 

Mixture Model 

 

It can improve the speed of 

the detection and efficiency 

for the detecting the human. 

Gaussian Mixture 

technique is very 

sensitive when sudden 

changes in global 

illumination. 

ELSEVIER 

/ 2014 

Embedding metric 

learning into set-based 

face recognition for video 

surveillance [11] 

NN classifier, 

Feature 

Extraction, 

Distance metric 

learning, 

Set-based 

matching  

 

Overcome the recognition 

difficulty due to viewpoint 

and illumination variations 

across multip le cameras in 

video surveillance systems. 

Not more scalable 

across more 

complicated networks. 

 

SPRINGER 

/ 2014 

Development of head 

detection and tracking 

systems for visual 

Surveillance [12] 

K-mean 

Algorithm, 

Hidden Markov 

Model 

 

HMM absorbs some errors of 

eye location. 

 

When a user moves his 

face right and left or up  

and down, the 

recognition result 

changes. 

IEEE / 2010 A New Method 

Combin ing HOG and 

Kalman Filter for Video-

based Human Detection 

and Tracking [13] 

HOG Feature, 

Kalman Filter 

 

The detection time is reduced 

and it is only about 50ms on 

average in each frame. 

HOG only detects 

human from static 

image. 

IEEE / 2009 Detection and 

Recognition of Human in  

Videos using Adaptive 

Method and Neural Net 

[14] 

Back 

propagation 

Neural network 

Classifier, 

Feature 

Extraction  

 

Classification is performed 

between humans in 

consecutive frames. 

Don’t detect and 

recognize people from 

side views 

 

V. ACCURACY ANALYSIS 

      From the above literature survey, different techniques have various advantages as well as disadvantages. 
They can detect human from surveillance video with different accuracy. 

      In Fig. 3 accuracy analysis of different techniques is shown. 
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Fig. 3. Accuracy of various techniques 

VI. CONCLUSION 

The paper includes survey on various system for Human Detection, and the advantages and limitations for the 
detecting the human by the CCTV camera using the various techniques. From the literature survey, conclusion 
is that if the combination of two techniques K-means and Hidden Markov Model (HMM) is used, then system 
improves the model for human detection technique. 
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