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Abstract— Detecting human beings more important in a 

visual surveillance system is crucial for diverseapplication 

areas including abnormal event detection,person 

identification, gender classification and fall detection for 

elderly people. Thefirst step of the detection process is to 

detect an object which is in motion. Object detection 

couldbe performed usingoptical flow,  background 

subtraction, and spatio-temporal filteringtechniques. Once 

detected, a moving object could be classified as a human 

being usingtexture-based, shape based,or motion-based 

features.In this paper, we presents a real time Human 

detection algorithm based on HOG(Histograms of Oriented 

Gradients) features and SVM (Support Vector Machine) 

architecture. Motion detection is used to extract moving 

regions, which can be scanned by sliding windows;detecting 

moving region can subtract unnecessary sliding windows of 

static background regionsunder the surveillance conditions, 

then detection efficiency can be improved. Every 

slidingwindow is regarded as an individual image region 

and HOG features are calculated as classifiedeigenvectors. 

At last, the detected video objects can be categorized into 

predefined groups ofhumans and other objects by using 

SVM classifier. After Experiment, the results from videos 

areprovided with high accuracy of Human Detection. 

Key words: Video surveillance systems, Background 

subtraction, Gaussian Mixture Model, Histograms of 
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I. INTRODUCTION 

Human detection in a video surveillancesystem is an active 

research area in image processing andcomputer vision 

system. Due to increase in terrorist activitiesand many 

general social problems, security has become the topmost 

priorities of all nations [1]. So, there is a need foreffective 

monitoring of public places for security at airports,railway 

stations, shopping malls, banks, etc. To monitor theactivities 

of a human, surveillance cameras are used.Surveillance 

cameras are used for monitoring banks, 

Department stores, museums, patrolling of 

highways andrailways for accident detection, for fire 

detection, patrollingnational borders, monitoring peace 

treaties and so many otherapplications[2]. They are also 

used for observing the activitiesof elderly and infirm people 

for early alarms. In traditionalsurveillance system [3], the 

video is captured by the cameraand is displayed on the 

monitor in a control room. To monitorthe videos, human 

resources are presents in a control room andcontinuously 

monitor the video for recognizing the activities. In many 

situations [4], it is common to find poormonitoringdue to 

human factor like fatigue because it is very tedious 

orboringtaskto continuously monitor the scene 

becausesometimes nothing strange or uncommon thing 

happens in ascene that catches the attention. So, there is a 

need to design anintelligent surveillance system that can 

automatically detect(i.e. Human in our case) in a video. This 

paper is divided into two stages: Moving object detection 

stage and Object classification(i.e. Human or Non-Human) 

stage. Moving object can be done by using algorithms 

likeBackground subtraction, Optical flow, spatio-temporal 

filtering techniques. The commonly usedalgorithm is 

Background subtraction because of its simplicity [5]. After 

Moving objects detection, Object classification is done. For 

Object classification, we can use shape based, texture based 

and motion based features. Themost commonly used is 

texture based features because it is provide high accuracy 

[5].  Section II gives theoverview of videosurveillance 

system. Section III gives relatedwork.In section IV followed 

by proposed methodology. InSection V results are 

discussed. In section VI following which conclusionand 

future work is given. 

II. OVERVIEW OF VIDEOSURVEILLANCE SYSTEM 

The video is continuously captured by the 

surveillancecamera deployed at the suitable locations at 

different places.The flow of work can be explained well by 

the step by stepapproach as given below: 

Step 1: Video: Video is captured by the surveillance 

cameradeployed in public area. 

Step 2: Background Modeling: Background modeling is 

atechnique used to detect moving objects in video acquired 

fromcameras. The background modeling determines how 

thebackground looks and it also determines which areas of 

theimage may contain interesting information and it is an 

essentialStep in any detection system [5]. To model the 

background invideo frames, first a background is 

constructed and then thecurrent frame is subtracted from the 

background and thedifference determines the moving 

objects. A good backgroundmodeling method should be able 

to adapt the followingscenery changes [5]. These are gradual 

variations of lightingcondition in the scene, small 

movements of the non-staticobjects such as tree branches 

and bushes blowing in the wind,sudden changes in the light 

condition, e.g. raining, suddenchange from daylight to lights 

in the evening, shadow regionsand multiple objects moving 

in the scene both for long and short periods [6]. 

Step 3: Human Detection: Human detection means 

toidentifythe presence of humans in a video sequenceand 

differentiatingthem from non-human objects. In human 

detection, we use object classification method is texture 

based method. In texture based method, we follow 

Histograms of oriented gradients (HOG) and Support vector 

machine (SVM) for detected object classification for human 

or non-human. 
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Fig. 1: Flowchart of Human Detection for Video 

Surveillance System 

III. RELATED WORK 

A. Background modeling 

Background modeling is a technique for 

extractingthemoving object in video frames. There are 

various methods todo Background modeling. During 

converting the video intoframes, sometimes we can get a 

frame which we can use as abackground. If there is no 

single frame which we can use as abackground, then we 

need to model the background by usingsome techniques 

such as taking mean or median of n number offrames, 

Adaptive Gaussian mixture model [7]. 

B. Human detection 

Object detection is done by adaptive Gaussian mixture 

modeling also called adaptive GMM. Adaptive Gaussian 

mixture modeling is a part of background subtraction 

method and it is very popular and good method for detection 

of moving object. For object classification, texture based 

method is used. The texture based method involves 

Histogram Oriented Gradients i.e. HOG for use high 

dimensional features based on edges and use Support Vector 

Machine (SVM) to detect human regions [5]. 

IV. PROPOSED METHODOLOGY 

A. Moving Object Detection using Adaptive Gaussian 

Mixture Model 

A. Adaptive Gaussian Mixture Model 

A Gaussian Mixture Model (GMM) is a parametric 

probability density function represented as a weighted sum 

of Gaussian component densities. GMMs are commonly 

used as a parametric model of the probability distribution of 

continuous measurements or features in a biometric system, 

such as vocal-tract related spectral features in a speaker 

recognition system [9]. GMM parameters are estimated 

from training data using the iterative Expectation-

Maximization (EM) algorithm or Maximum A Posteriori 

(MAP) estimation from a well-trained prior model. Image is 

a matrix which each element is a pixel. The value of the 

pixel is a number that shows intensity or color of the image. 

In this model, the values of an individual pixel (e. g. 

scalarsfor gray values or vectors for color images) over time 

is considered as a “pixel process” and the recent history of 

each pixel, {X1, . . . ,Xt}, is modeled by a mixture of 

KGaussian distributions. The probability of observing 

current pixel value then becomes [9]: 

 
where ωi,t is an estimate of the weight  the ith Gaussian 

(Gi,t) in the mixture at time t, 

μi,t is the mean value of Gi,t,  

∑i,t is the covariance matrix of Gi,t  

and ƞ is a Gaussian probability density function: 

 

B. Object Classification using HOG and SVM 

1) Histograms of Oriented Gradients:- 

HOG is a type of “feature descriptor” which is used in 

computer vision and image processing for the purpose of 

object detections. HOG features have been introduced by 

Navneet Dalal and Bill Triggs [10]. The intent of a feature 

descriptor is to generalize the object in such a way that the 

same object produces as close as possible to the same 

feature descriptor when viewed under different conditions. 

This makes the classification task easier [10]. HOG is very 

useful for the particular object detection like human 

detection.  HOG is somewhat easy to understand than the 

other algorithm like SIFT object recognition. One of the 

main reasons for this is that it uses a “global” feature to 

describe a person rather than a collection of “local” features. 

This means that the entire person is represented by a single 

feature vector, as opposed to many feature vectors 

representing smaller parts of the person [10]. 

2) Support vector machine 

Machine Learning is considered as a subfield of Artificial 

Intelligence and it is concerned with the development of 

techniques and methods which enable the computer to learn. 

In simple term development of algorithms which enable the 

machine to learn and perform tasks and activities. Machine 

learning overlaps with statistics in many ways. 

Support Vector Machine (SVM) was first heard in 

1992, introduced by Boser, Guyon, and Vapnik in COLT-

92. Support vector machines (SVMs) are a set of related 

supervised learning methods used for classification and 

regression [11]. They belong to a family of generalized 
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linear classifiers. In another terms, Support Vector Machine 

(SVM) is a classification and regression prediction tool that 

uses machine learning theory to maximize predictive 

accuracy while automatically avoiding over-fit to the data. 

Support Vector machines can be defined as systems which 

use hypothesis space of a linear functions in a high 

dimensional feature space, trained with a learning algorithm 

from optimization theory that implements a learning bias 

derived from statistical learning theory. Support vector 

machine was initially popular with the NIPS community and 

now is an active part of the machine learning research 

around the world. SVM becomes famous when, using pixel 

maps as input; it gives accuracy comparable to sophisticated 

neural networks with elaborated features in a handwriting 

recognition task [11]. It is also being used for many 

applications, such as hand writing analysis, face analysis 

and so forth, especially for pattern classification and 

regression based applications. 

V. RESULTS AND DISCUSSION 

There are various databases [12] available like 

KTH,WEIZMANN, INRIA, UT-Interaction, MSR Action, 

etc. Which containdifferent number of action classes like 

running, bending,jumping, walking, hand-waving, skipping, 

etc. And we usingINRIA database which contains 10 action 

classes likeswalk, run, jump, gallop sideways, bend, one 

hand wave, twohand waves, jump in place, jumping jack, 

skip. 

A. Results of Background Modeling 

 
Fig. 2: Original image and Foreground image 

B. Results of Human Detection 

 
Fig. 3: Face detection 

 
Fig. 4: Upperbody detection 

 
Fig. 5: Lowerbody detection 

 
Fig. 6: Fullbody detection 

VI. CONCLUSION AND FUTURE WORK 

Human detection becomes attractive topic for computer 

vision community. Many researchers do a research in video 

surveillance system to classify human as a human or non-

human, There are two phases for the dissertation. First part 

is to detect moving object from the video sequences and 

second part is a classification of detected object. There are 

many methods for object detection and classification. In this 

dissertation, for object detection Adaptive Gaussian Mixture 

Modeling which is part of background subtraction method is 

used. For classification, texture base method which includes 

Histogram Oriented Gradients (HOG) and Support Vector 

Machine (SVM) Classifier is used. The proposed algorithm 

also detects face, upper body and lower body parts of 

human. So if in the video, only face of the human appears 

than for existing method it cannot be recognized as a human. 

But here in this proposed algorithm if any one body part of 

human is detected, it can be recognized as a human. This 

algorithm is applied successfully on different videos and it 
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gives very good accuracy. In future this algorithm can be 

modified for the multiclass like human, vehicle, animal etc. 
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