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ABSTRACT: Feature extraction plays a key role in image processing. It is very important to know the required 
features and extract the required features for further assessment. In this paper we discuss about the various feature 
extraction method such as SURF, BRISK, FAST and HOG extraction method. Further these methods are applied on the 
images to get the desired results. By knowing these features we can classify the objects and find their parameters for 
further evaluation. 
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I. INTRODUCTION 
 

Feature represents a pattern or distinct structure of an image. This feature differs from its surroundings by texture, 
colour or intensity .blobs, corners and edge pixels are the features of an image. These features are used for 
reconstruction of the images and for detection and classification of the images. Visual feature extraction algorithm 
consist of a detector used for identifying key points in an image and a descriptor which gives brief representation of the 
image bounding these key points. Feature extraction s related to dimensionality reduction. Large data cannot be 
processed by the algorithm they are converted to reduced set of features known as feature vectors. Transformation of 
the data into feature vectors is termed as feature extraction. 
 

II. RELATED WORK 
 
In the paper ‘A Review on Image Feature Extraction and Representation Techniques’ [1] author focuses on the latest 

methods of feature extraction and does a survey o image feature representation technique. An analysis is done in 
automatic image annotation and content based image retrieval. In review on different feature extraction algorithms [2], 
author says in visual sensor networks, energy conservation is the challenging issue in transmitting large data. The 
traditional “Compress-Then-Analyse” (CTA) is replaces with “Analyse –Then-Compress” (ATC). An overview of 
different compression techniques such as SIFT, SURF, BRIEF, BRISK and Bin Boost is shown and also coding 
technique in WSN is described. In [3] study of SURF and BRISK characteristics and descriptors are done. Results 
showed high variability in the density, special distribution and in the octave layer distribution o the interest points 
.results also concluded that if prior information is available about the image, the top-m interest points in the selection, 
camera node processing, interest point detection based on area, can decrease the load of transmission and have better 
balance in processing among the network nodes. In Feature extraction using surf algorithm for object recognition [4], 
the accuracy for surveillance and detecting moving objects is improved. Objects are efficiently detected from the query 
image s. The features are then extracted from these frames and are matched with the image features stored in the 
database using Surf algorithm. [5]An extreme point of scale space extraction method for binary multiscale and rotation 
invariant local feature descriptor is studied in this paper in order to obtain a robust and fast method for local image 
feature descriptor. This paper presents a dual multiscale FAST algorithm, it does not need to build the image pyramid, 
but can extract feature points of scale extreme quickly. Feature points extracted by proposed method have the 
characteristic of multiscale and rotation Invariant and are fit to construct the local feature descriptor. In paper, 
Automatic Traffic Surveillance System for Vehicle Tracking and Classification [6] showcase an automatic traffic 
surveillance system and finds out important traffic parameters. This paper introduces a new linearity feature. The 
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shadow problem is also solved to an extent by using line based shadow algorithm. An optimal classifier is designed for 
vehicle classification. The proposed method proves to be more robust and accurate. In Vision Based Data Extraction of 
Vehicles in Traffic [7]a system is proposed for monitoring and storing information of real time traffic. The author uses 
HOG features for classification. SVM classifier is used and the training is done based on artificial neural network 
(ANN).vehicle specifications are stored in a database. A GUI is designed using VB.Net 

 
III. FEATURE EXTRACTION 

 
[a] SURF (Speeded Up Robust Features) 
Surf features are used of object recognition, classification and 3D-reconstruction.it is said to be inspired by SIFT 

features But is proved to be more robust and faster than SIFT. Integer approximation of the determinant of 
Hessian blob detector is used to detect the interest points in SURF. Its feature descriptor is based on the sum of 
the Haar wavelet response around the point of interest. 

Syntax and description 
  points = detectSURFFeatures (I) 

Input image is I. The detectSURFFeatures function implements the Speeded-Up Robust Features (SURF) algorithm 
to find blob features. 
 points = detectSURFFeatures (I,Name,Value) 

An additional option is specified by one or more Name, Value pair arguments 
 
[b] BRISK (Binary Robust Invariant Scalable Keypoints) 
BRISK has dramatically lower computational complexity  assembly of bit-string vector.It  makes use of Hamming 

distance instead of Euclidean distance .It is faster than SIFT/SURF and has comparable performance .It is especially 
suited for real time requirements and low power devices. 

Syntax and description 
 points = detectBRISKFeatures (I) 

Input image is I. The detectBRISKFeatures function detects multiscale corner features. 
 points = detectBRISKFeatures(I,Name,Value) 

 Additional options specified by one or more Name, Value pair arguments. 
 
[c] FAST (Features from accelerated segment test) 
Features from accelerated segment test (FAST)method detects corner features used for tracking and mapping 

objects. The computation rate is faster than other extraction techniques. this method can be used for real-time video 
processing due to its high speed performance. 

Syntax and description 
 points = detectFASTFeatures (I) 
Input image in I. The detectFASTFeatures function finds feature points. 
 points = detectFASTFeatures (I,Name,Value) 
Uses additional options specified by one or more Name, Value pair  

 
[d] HOG (histogram of oriented gradients) 
The histogram of oriented gradients (HOG) is used object detection. The technique in this method the gradient 

orientation occurrences in an image are counted. The accuracy is improved by using normalization method on the dense 
grid of uniformly spaces cells. 

 
Syntax and description 

 features = extractHOGFeatures(I) 
Input image is I. The returned features encode local shape information from regions within an image. You can 
use this information for many tasks including classification, detection, and tracking. 
 [features ,validPoints] = extractHOGFeatures (I,points) 
 [___, visualization] = extractHOGFeatures (I,___) 
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IV. PSEUDO CODE 
 
The frames are extracted from the video and then converted to frames first before the features are extracted. 
Step 1: Read input Images from the video 
Step 2: Detect the Feature Points from each frame 
Step 3: Extract Feature Descriptors from the required image 
Step4: display the strongest points of the extracted feature 
 

V. SIMULATION RESULTS 
 
Four different feature extraction methods is applied on the video frames to extract the feature points in the image. 
 
[a] Feature Extraction Using Surf 
 

 
Figure 1: SURF feature points are extracted from the video frame and the required ten strongest SURF points are extracted marked and displayed 

as the output. 
 

[b] Feature Extraction Using Brisk 
 

 
Figure 2: BRISK feature points are extracted from the video frame and the required ten strongest BRISK points are extracted marked and 

displayed as the output. 
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[c] Feature Extraction Using Fast 
 

 
Figure 3: FAST feature points are extracted from the video frame and the required ten strongest FAST points are extracted marked and displayed as 
the output. 
 
[d] Feature Extraction Using HoG 
 

 
Figure 4: HoG feature points are extracted from the video frame and the required ten strongest HoG points are extracted marked and displayed as the 
output 

 
VI. CONCLUSION AND FUTURE WORK 

 
 A comparative analysis is made using different features extraction method for various images and the desired result 

is obtained. The strongest feature points are displayed. The feature descriptors are further used for classification of the 
images. The image feature can be further processed for various image processing application. 
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