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ABSTARCT:  

 

Real world objects are meaningful only at a certain scale. You might see a sugar cube perfectly on a table. But 

if looking at the entire Milky Way, then it simply does not exist. This multi-scale nature of objects is quite common 

in nature and a scale space representation of an image attempts to replicate this concept on digital images. The main 

techniques used for getting the multiple scales of an image are resampling (resizing). This paper presents a method 

for extracting distinctive invariant features from images that can be used to perform reliable matching between 

different views of an object or scene. The features are blobs which are stable with respect to different scales and 

rotation. The features are highly distinctive, in the sense that a single feature can be correctly matched with high 

probability against a large database of features from many images. This paper also describes an approach to using 

these features for object recognition. 
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I. INTRODUCTION 

Humans have a unique ability to easily recognize 

complex features in an image. Humans are able to do 

this by utilizing the attributes of shape, size, texture, 

pattern, shadow, and association. Despite the abilities 

of humans, manual methods fall woefully short of 

meeting government and commercial sector needs for 

three key reasons:  

(1)  The lack of available trained analysts,  

(2) The laborious, time-consuming nature of 

manual classification and 

 (3)  The high labor costs involved.  

Therefore, this has been a considerable 

amount of research on automating feature extraction. 

These automated approaches typically use only the 

spectral signature of the object; spectral signature 

alone is ineffective for many features of interest. 

For any object in an image, interesting points on 

the object can be extracted to provide a "feature 

description" of the object. This description, extracted 

from a training image, can then be used to identify 

the object when attempting to locate the object in a 

test image containing many other objects. To perform 

reliable recognition, it is important that the features 

extracted from the training image be detectable even 

under changes in image scale, noise and illumination. 

Such points usually lie on high-contrast regions of 

the image, such as object edges. Another important 

characteristic of these features is that the relative 

positions between them in the original scene 

shouldn't change from one image to another.  

For example, if only the four corners of a door 

were used as features, they would work regardless of 

the door's position; but if points in the frame were 

also used, the recognition would fail if the door is 

opened or closed. Similarly, features located in 

articulated or flexible objects would typically not 

work if any change in their internal geometry 

happens between two images in the set being 

processed. 

 However, in practice SIFT detects and uses a 

much larger number of features from the images, 

which reduces the contribution of the errors caused 

by these local variations in the average error of all 

feature matching errors. 

Features extracted from an image, support 

decision-makers for a wide variety of applications 

such as land-use planning, disaster and emergency 

services, telecommunications, etc. Image classifiers 

can also be used to extract from imagery some types 

of specific objects or targets, such as land-cover types 

using multispectral imagery (MSI). The real world 

task of feature extraction, however, it is impossible to 

extract many features using only spectral 

information.  

AIM: 

The main aim is to extract distinctive invariant 

features for image that can be used to perform 

reliable matching between different objects or scene 

and an approach to use this features for object 

recognition. Recognition robustly identifies objects 

among clutter and collision while achieving near real 

time performance. 

APPROACH: 
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The idea behind this approach is that, with a 

sample of extracted features from the image, a 

learning algorithm automatically develops a model 

that correlates known data (such as pixel values from 

images, terrain data, vector overlays, grids etc.) with 

targeted features. The learned model then 

automatically classifies and extracts the remaining 

features in the imagery. Traditional supervised 

classification methods have predominately used basic 

statistical methods, such as Maximum Likelihood. 

These methods require a priori statistical assumptions 

and often fail on small-feature capture because of 

their inability to (a) classify disjunctive concepts, (b) 

take into account spatial context, and (c) remove 

clutter.  

Feature Analyst makes inductive learning the 

focal point of its extraction process. The Feature 

Analyst provides (a) a simple interface and workflow 

process, (b) ability to take into account spatial 

context (contextual classification), (c) the ability to 

mitigate clutter, and (d) the ability to learn 

disjunctive concepts.  

 

II. SHIFT ALGORITHM 

Image matching is a fundamental aspect of many 

problems in computer vision, including object or 

scene recognition, solving for 3D structure from 

multiple images, stereo correspondence, and motion 

tracking. This paper describes image features that 

have many properties that make them suitable for 

matching differing images of an object or scene. The 

features are invariant to image scaling and rotation, 

and partially invariant to change in illumination and 

3D camera viewpoint. They are well localized in both 

the spatial and frequency domains, reducing the 

probability of disruption by occlusion, clutter, or 

noise. Large numbers of features can be extracted 

from typical images with efficient algorithms. In 

addition, the features are highly distinctive, which 

allows a single feature to be correctly matched with 

high probability against a large database of features, 

providing a basis for object and scene recognition. 

The cost of extracting these features is minimized by 

taking a cascade filtering approach, in which the 

more expensive operations are applied only at 

locations that pass an initial test. Following are the 

major stages of computation used to generate the set 

of image features: 

 

III. RESULTS & DISCUSSIONS 

This approach has been named the Scale 

Invariant Feature Transform (SIFT), as it transforms 

image data into scale-invariant coordinates relative to 

local features. For image matching and recognition, 

SIFT features are first extracted from a set of 

reference images and stored in a database. A new 

image is matched by individually comparing each 

feature from the new image to this previous database 

and finding candidate matching features based on 

Euclidean distance of their feature vectors. This 

Project will discuss fast nearest-neighbor algorithms 

that can perform this computation rapidly against 

large databases. 

Fig: 1 Block diagram of SIFT for major stages 

of computation. 

 

The keypoint descriptors are highly distinctive, 

which allows a single feature to find its correct match 

with good probability in large database of features.  

 

 
 

 

Fig 2: Difference of Gaussian Images 
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Fig 3 Maxima and minima of the difference-of-

Gaussian images 

 

 

Figure 3 Maxima and minima of the difference-of-

Gaussian images are detected by comparing a pixel 

(marked with X) to its 2 neighbors in 3×3 regions at 

the current and adjacent scales (marked with circles). 

This can be seen by considering a white circle on a 

black background, which will have a single scale 

space maximum where the circular positive central 

region of the difference-of-Gaussian function 

matches the size and location of the circle. 

 

 
Fig 4: original image 

 Fig 5: DOG image at different scales 

 
 

Fig 6: key points after removing by edge filter 

Theoretically speaking, the SIFT algorithm is 

invariant, even for images with scale change and 

rotation. However, the tectonic of SIFT has been 

specially treated in many details. Therefore, SIFT 

algorithm has a strong adaptation to images with 

complex deformation and changes of light. At the 

same time, it has higher computing speed and higher 

positioning accuracy.  

(1) Compared to the traditional method Laplacian of 

Gaussian (LoG), DoG has      higher computing 

speeds to detect the keypoint in scale space. 

(2) The precise position of the keypoint not only 

improves the accuracy, but also improves the 

stability of the keypoint. 

(3) When constructing the keypoint descriptor, we 

use statistical characteristics on a sub-region 

level as a research object, not on a pixel level, 

which improves the adaptability to the local 

deformation of images 

 

IV. CONCLUSIONS 
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 In this project, SIFT algorithm is studied and 

feature extraction phase of SIFT is implemented. 

This algorithm is implemented in MATLAB and 

results are tested for two sets of SAR images. The 

project brings out extensively the literature survey 

and analysis of SIFT algorithm and implementation 

of feature extraction along with the source code. 
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