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Abstract— Extracting high level features is an important 

field in video indexing and retrieving. Identifying the 

presence of human in video is one of these high level 

features, which facilitate the understanding of other aspects 

concerning people or the interactions between people. Our 

work proposes a method for identifying the presence of 

human in videos. The proposed algorithm detects the human 

face based on the colour and motion information extracted 

from frames over wide range of variations in lightning 

conditions, skin colour races, backgrounds and faces' sizes 

and orientations. Experimental results demonstrate the 

successfulness of the algorithm used and its capability in 

detecting faces under different challenges. The proposed 

work is crucial in lots of applications whose concern is 

mainly human activities and can be a basic step in such 

activities. So, for that an algorithm has been proposed to 

detect the presence of human in video sequence. The main 

technique used in building the proposed algorithm is motion 

detection technique. A series of stages were implemented in 

a certain order to promise maximizing the detection of 

Human Motion and eliminating the other objects (noise). 

The proposed algorithm detects Human Motion among Non-

human objects.            
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I. INTRODUCTION 

Today, Image processing is a kind of rapidly increasing field 

in which original image is calculated to get desired output 

by processing on an image. Image analysis includes 

modeling and calculation of original image itself for 

representing an image. The various methods of image 

analysis include spectral analysis, wavelets, statistics, level-

sets and partial differential Equations (PDEs). On the other 

side, image processing is also to modify the original image 

for improving the quality, or extracting information from the 

given image in order to get necessary quality of 

improvement e.g. image restoration, compression, 

segmentation. 

Field of image processing is related to problems 

that involve interfacing machines with their surrounding 

environment through audio-visual means.  

For object detection, here as earlier said main four 

methods are: 1) Background Subtraction 2) Optical Flow 3) 

Spatio-Temporal Difference 4) Block Matching Background 

subtraction can extract the most precise foreground by 

modeling the background. Background subtraction method 

uses the current frame minus the reference background 

image. The pixels where the difference is above a threshold 

are classified as the moving object. For background 

subtraction, the major method are single Gaussian 

background model, mixed Gaussian background model 

sometimes also called Gaussian Mixture Modeling i.e. 

GMM, kernel density estimation i.e. KDE [12]. But all the 

methods have their own advantages and disadvantages. The 

Mixture of Gaussians method is widely used for the 

background modeling [14]. But it is sensitive to scene 

changes caused by light and weather etc. 

II. DIFFERENT TECHNIQUES 

As earlier stated, from video moving object can be detected 

from different methods which are stated below: 

- Spatio-Temporal Difference 

- Block Matching Method  

- Optical Flow 

- Background Subtraction 

A. Spatio-Temporal Difference:  

Temporal differencing attempts to detect moving regions by 

making use of the pixel-by-pixel difference of consecutive 

frames (two or three) in a video sequence. It has certain 

modes of operation like [1] module for block alarm, module 

for background module and last module is for object 

extraction. A video is characterized by temporal dimension 

Z corresponding to the number of frames, and by two spatial 

dimensions, characterizing number of vectors in horizontal 

and vertical direction of each frame and then divide each 

image in a video sequence into disjoint NXN block squares 

that cover the entire image. Spatiotemporal blocks are 

obtained by combining squares in consecutive frames at the 

same video plane location [spatio temporal].These methods 

generally consider motion as a whole to characterize its 

spatio-temporal distributions. 

B. Block Matching Method:  

In Block matching processing, blocks are being matched 

from the current frame with reference to reference frame 

blocks. The displacement in block location from the current 

frame to the location in the reference frame is the motion 

vector. Block matching techniques can be divided into three 

main components. 

- Block determination  

- Search method 

- Matching criteria. 

C. Optical Flow:  

Optical flow is a technique used to describe image motion 

and is usually applied to a images sequences those having a 

small time gap among them. For example, video frames. 

Optical flow calculates a velocity for points within the 

images, and provides an estimation of where points could be 

in the next image sequence. Optical flow can be said to have 

two components, normal flow and parallel flow. Normal 

flow can be computed directly without any further 

constraints. However, Parallel Flow cannot be computed this 

way. Several methods have been proposed to compute 

Parallel Flow but method proposed by Lucas Kanade is 

widely used. Optical flow technique exploits inter-frame 
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difference method to measure the flow. Optical flow can be 

used to study a large variety of motions. 

D. Background Subtraction:  

Motion detection begins with segmentation part where 

moving objects or foregrounds are segmented from the 

background. One easiest way is to implement it to take an 

image as background and take frames obtained at time t, 

denoted by I(t) to compare with the background image by 

B.Wren et al. proposed a running Gaussian average method 

for background subtraction. In this, a Gaussian probability 

density functions on each of the pixel values based on a 

certain square, movable window. This algorithm deals with 

grey scale images. A running average is used to update the 

mean value, which means that the algorithm does not need a 

learning phase. Merits of this method is fast, require low 

memory and computationally efficient. The approach in is 

limited because of assumption that the background scene is 

comparatively less dynamic than the human subject in the 

foreground. For example, when sudden change in image due 

to lighting at this time this algorithm is produce false result. 

Gaussian Mixture Modeling is widely used method for 

motion detection. Adaptive GMM is very good for the 

running background. The computational complexity is low 

compared to other method like Optical flow method. 

III. OBJECT CLASSIFICATION TECHNIQUES 

A. Shape Based Method:  

Shape-based approaches first describe the shape information 

of moving regions such as points, boxes and blobs. Then, it 

is commonly considered as a standard pattern recognition 

issue. These methods require a large number of example 

shapes (many thousands) to cover sufficiently the shape 

space due to transformations and intra-class variance. 

Exemplar-based models have to create a balance between 

specificity and compactness. When the shape set is too high, 

the methods will work extremely slowly, while if the shape 

set it is too low the performance will below, as well.  

Efficient matching techniques based on distance-transforms 

have been combined with hierarchical structures, to allow 

matching thousands of exemplars. 

 
Fig. 1: Silhouette-based pose template database 

B. Motion Based Method: 

This classification method is based on the idea that object 

motion characteristics and patterns are unique enough to 

distinguish between objects. One approach tracks the 

foreground shape changes and compares this volume to the 

saved ones. In order to match volumes more reliably some 

techniques use filters to capture characteristics of volumes. 

Instead of maintaining the 3-dimensional space-time volume 

of each action some approaches represent each action with a 

template composed of two 2-dimensional images: a 2-

dimensional binary motion-energy image (MEI) and a 

scalar-valued motion-history image (MHI) and compare 

them using template matching. Also, hierarchical space-time 

volume correlations were introduced. At every location of 

the volume they extracted a small space-time patch around 

the location and correlated to the saved templates. Another 

system applies a hierarchical mean shift to cluster similarly 

colored volumetric pixel elements from which obtains 

several segmented volumes. 

C. Texture Based Method: 

Local binary pattern (LBP) was introduced in 1996 by Ojala 

et al. It was first used for face recognition applications. 

Later, several papers were published that used LBP in 

applications such as image retrieval, texture analysis, motion 

analysis, etc. In this method, the LBP is used for detecting 

whether the object under consideration is human or not. Fig. 

explains how the LBP of an image is generated. 

 
Fig. 2: LBP calculation 

IV. FLOW CHART 

Figure shows the flow chart of human detection for video 

surveillance system. As shown in figure 3.1, At first all 

input a video progression is given to the background 

subtraction model which updates background continuously. 

Then foreground is extracted from the image sequences and 

moving object is detected.  

 
Fig. 3: Flow chart   
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After the detection of object, for object 

classification texture based method is used. This method 

used two features i.e. Histogram Oriented Gradients (HOG) 

and Support Vector Machine (SVM). HOG uses high-

dimensional features based on edges and then applies SVM 

to detect human body regions. From the result, the object 

will classify as a human or non human. Some other points 

are needed to take care while implanting this algorithm like 

when human is not in motion that mean when human is 

stationary then also human will be classify as human. Other 

points like low resolution, low light also take consideration.   

V. GAUSSIAN MIXTURE MODEL 

A Gaussian Mixture Model (GMM) is a parametric 

probability density (PDF) function represented as a 

weighted sum of Gaussian component densities. GMM is 

commonly used as a probability distribution of continuous 

measurements or features in a biometric system, like speaker 

recognition system. GMM parameters are estimated from 

training data using Maximum A Posteriori (MAP) 

estimation from a trained predefined model. Image is a 

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

is a number that shows intensity or colour of the image. In 

this model, the values of an individual pixel over time is 

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

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

Gaussian distributions. The probability of current pixel can 

be defined as shown equation. 
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Where Wi,tis an estimate of the weight the ith 

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

- μi,tis the mean value of Gi,t, 

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

- and ƞ is a Gaussian probability density function: 
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Fig. 4: Gaussian mixture model 

VI. HISTOGRAM OF ORIENTED GRADIENTS 

HOG stands for 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. 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 [21]. 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 using it is that it 

uses a “global” feature to describe a person instead of 

collection of “local” features. Which conclude that the 

whole person is represented by a single feature vector, as 

opposed to many feature vectors representing smaller parts 

of the person. 

 
Fig. 5: Basic Flow chart of HOG feature 

 
Fig. 6: (a) Average Gradients and (b) Rectangular HOG 

weighted positive points 

VII. SUPPORT VECTOR MACHINE 

Human detection becomes attractive topic for computer 

vision community. Many researchers do a research in video 

surveillance system to classify human from non-human 

objects. There are two phases for dissertation. First part is to 

detect moving objects from video sequences and second part 

is a classification of detected object. 
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Here, Adaptive Gaussian Mixture Modeling which 

is a part of background subtraction method is used. 

For classification, texture based method which 

includes classifier is used. The proposed algorithm also 

detects face, upper body and lower body parts of human. So, 

in video sequence if any body part of human is detected, it 

can be recognized as a human. This algorithm is applied 

successfully in many videos and gives very good accuracy. 

Machine learning is considered as a sub category of artificial 

intelligence and it is concerned with the development of 

techniques and methods which enable machines to learn. In 

simple terminology, development of algorithm enables 

machine to learn and performs tasks and activities required 

for finding human objects. 

A linear multi-class SVM is trained using the 

normalized histogram. In the testing last step, the training 

histograms are re-normalized along with the one for testing. 

The re-normalized step is done so that the histogram is 

affected y all histograms. Afterward, the resultant 

normalized tested histogram is fed to the SVM to be 

classified. 

 
Fig.7: Linearly Seperable Data 

W is Weight vector and b is the bias then the 

function of X for Linear classifier can be defined as the 

function: 

f(X) = W
T
X + b 

 
Fig. 8: Linear Classifier Form 

As shown in figure 3.8, linear SVM separate the 

data as f(X) < 0 and other as f(X) > 0. Here at the middle 

line, the value of f(X) = 0. Here blue color data is for f(X) < 

0 and red color data is for f(X) > 0. 

VIII. CONCLUSION 

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 identification and differentiation. 

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 gives very good 

accuracy. Also this algorithm is successfully implemented in 

real time environment. In future this algorithm can be 

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