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Abstract 

This paper illustrates a method for extracting unique invariant features from the images 

and then to stitch the images by using the extracted invariant features. This method works for 

invariant features which means that even if image is rotated, differ in scale or variation in 

illumination etc, the image can be stitched. Now days, Recognition of objects is difficult because 

of the fact that the image of the object may vary somewhat in different viewpoints, in many 

different size/scale or even when they translated or rotated. Therefore this project describes an 

approach for recognition of objects with aid of these invariant features. For object recognition 

SIFT algorithm is used. The SIFT finds and describes the local features of image. Then 

Difference of Gaussians module is used for calculation of pixel data. 

Once matching is done, then there are also difficulties associated with Image Stitching. 

Since Field-Of-View (FOV) of a single camera is limited in some situations it is preferred to 

increase the Field of view by using multiple cameras. Image stitching is the solution for this 

problem. Image stitching is the method that can be used to exploit and remove the redundancy 

created by the overlapping FOV. In the general method of implementation of image mosaicing 

the amount of memory required and the amount of computation are very high.  This particular 

problem is solved by carrying out the image stitching by projection transformation method. 

1. Introduction  
The panorama is a broad angle vision of physical space and it gives a seamless 

illustration of the complete sight.  Image stitching is a process by which a panoramic image is 

shaped. It takes several images from camera as inputs with overlapping fields and the resulting 

image will be stitched by image stitching.  

Here with respect to image registration method, the image matching can be divided into 

two types; they are feature based and regions based. The regional operations based method  has 

high operand and cannot solve the problem of scales and image rotation whereas feature-based 

image matching using transform relationships required by the corresponding features points in 

two images, and has the characteristics of small amount of calculation, the strong robust. The 
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feature extraction is the most important in feature-based image matching. 

At present the SIFT algorithm I put forward is the best method which is used in   object 

recognition. In this case I optimized SIFT algorithm, and I decreased descriptor vector size of 

SIFT algorithm as it is applicable to image matching. 

In respective to this paper, image matching algorithm is based on SIFT feature matching. 

Firstly this algorithm is worn for feature extraction and nearest neighbor method used for feature 

points matching. Now it is not needed to eliminate object edge key points using performance of 

key points and key point localization to increase capacity. The descriptors direction bins are 

decreased from eight to four bins, so each key point will have descriptor vector size decreased to 

64 from 128, therefore matching accuracy will be same or just little less, but sensitivity to 

distortion , processing time and computational time, will decrease. 

 Next two images are mapped to the identical coordinate system through a projection 

transformation. Here what we used, the homography estimation algorithm, need a set of 

correspondences as input. Till now these algorithms are merely robust with reference to noise, 

and if the noise source is involved to measure the respected feature positions. There are some 

other dissimilar scenarios, where the input will be infected with fully false correspondences. For 

differentiating inlier and outlier correspondences, the homography will be estimated robustly 

using only Inlier matches. RANSAC approach is the best appropriate mode and finds the inlier 

landmarks. 

 

2. The proposed method 

The below Figure 1.4 shows the steps which are involved in the SIFT Image matching 

design. The flowchart shows, steps involved in the SIFT matching and projection 

transformation for different images.  

 

 

 
                           Figure 1: Project workflow integrating the methodologies 
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2.1 SIFT   

� Sift is used for image matching. 

For each image SIFT feature vector is calculated 

� Scale-space extrema detection. 

� Key point extraction. 

� Orientation assignment. 

� Key point descriptor. 

� After generating key point descriptors, Matching of Key point will be done. 

 

2.1.1 Scale Invariant Feature Vector Calculation 

In order to employ various functionality like Preliminary Detection of Scale- Space 

Extrema Feature filtering and accurate Key point Localization, Generating the Local Image 

Descriptor. Then implement key point matching solution of transform relations between two 

images. 

(A) Scale Space Extrema Detection 

In order to identify the neighboring maxima and minima, each sample point is compared 

to its 8 neighbors in the present image and 9 neighbors in the scale above and below the 

difference of Gaussians. 

Feature Key point locations are maxima and minima of difference of Gaussian functions 

result which are applied in scale space to a sequence of smooth and resample images. 

D (X .Y .σ )= L (X ,Y ,K ����σ  ) - L (X ,Y ,K jσ )… …… . …… 1 . 1  

 

���, �, �� = 

��� ���������/�

�
… … …… …… …… …… … …… 1 . 2  

By comparing a pixel to its twenty six neighbors in 3x3 regions at the present and 

adjacent scales, Difference-of-Gaussian image’s maxima and minima are found. The particular 

pixel is selected only if its value is largest or least than all neighbors. 
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(B) Direction (Orientation ) assignment 

Here on the basis of local image gradient direction, every key point is allotted one or more 

directions. This is the essential step for achieving invariance to rotation as the key point 

descriptors are represented.  

Originally at the key point's scale, the L(x, y, σ) Gaussian-smoothed image is considered and 

all processes are carried out in a scale-invariant approach. For each and every image sample, 

magnitude m(x, y) and Orientation Q(x, y) are pre computed using pixel differences: 

q	�x, y� 	= ���	�,����–��	�,�����
���	���,��–��	���,�	��

………………………………………………….1.3 

 

M ( x ,  y )  = √ (� ,�+1 −  �,�−1 )2+ (  (�+1, −  �−1, ))2 …………………………..1.4       

The calculations of direction and magnitude for the image gradient are performed for 

every picture elements in a neighboring area point. A direction histogram or orientation 

histogram with which, bins is produced, with every bin covering same amount of degrees. Then 

every sample in the adjacent window is weighted by means of a Gaussian-weighted circular 

window with σ .  The peaks which found in this histogram correspond to principal orientations. 

If one time the histogram is filled, the directions corresponding to the local peaks and highest 

peaks that are within 70% of the maximum peaks are assign to the key point. When there are 

multiple orientations are allotted, an extra key point can be formed. Then for every added 

direction, this extra key point will have similar scale and location as that of original key point. 

This step ensures invariance to scale, image location, and rotation. In earlier steps, at 

particular scales key point locations are found and orientations are assigned to them. Then for 

each key point a descriptor vector is computed and computed descriptor vector is extremely 

distinctive and partially invariant to the residual variations such as 3D viewpoint, illumination 

etc. This particular step is executed on the image, where that image is so much close to the scale 

of the key points.  

Initially a set of direction histograms are created on four x four pixel neighborhoods with 

each 4 bins. For every sample in a 16 x 16 region, histograms shall be computed from 

orientation and magnitude values, around the key point. The descriptors are in the vector form, 

which represents value of the histograms. As there are 4 x 4 = 16 histograms with each 4 bins 

the vector has 64 elements. Next these magnitudes are weighted by a Gaussian function with 
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value of σ  w h i ch  i s  equal to one half of the size of the descriptor window. In order to 

improve invariance to changes in affine transformation, the vector is normalized to unit length. 

By applying a threshold of 0.2 to 0.5 the effects of non-linear illumination is reduced and the 

vector is again normalized. 

Even though the dimension of descriptor is 64 looks as high, but the descriptors with 

dimension less than 64 don't perform well over the variety of matching jobs. Long descriptors 

will perform well but at the same time there is an added danger of increased sensitivity to 

distortion. It’s known that for the case of view point changes about 60 degrees, the feature 

matching accuracy will be above 50%. Therefore SIFT descriptors are invariant to negligible 

affine changes. 

 

2.1.2 Key points Matching 

Once the key points (features) are detected, we should match them, which means that, in 

order to determine which features come from matching locations in other image. Finding a 

dominant orientation at each feature point location before sampling the patch or otherwise 

computing the descriptor is the simplest method to compensate for in-plane rotations. The 

orientations of the average gradient orientation are computed within a small neighborhood of 

each feature point. We look for a peak in the local gradient orientation histogram. Simply by 

selecting feature points that are local maxima in scale space computing the descriptor, the 

descriptor can be made invariant to scale 

 

2.1 Projection Transformation using RANSAC and Least-Squares method. 

2.1  PROJECTION TRANSFORMATION 

   Through a projection transformation, two images can be mapped to the identical coordinate 

system. The analysis of the projective transformation H is the basic idea of   warp used here. A linear 

conversion with homogeneous coordinates is defined as projective transformation. The algorithm for 

homography estimation requires a set of correspondences as input. Until now these algorithms are only 

resistant with respect to noise only if the traces of this noise are present in the correspondence feature 

positions. There are some other situations in which the input will be contaminated with fully false 

correspondences. The 2 features in the images don't communicate to the similar real world feature. The 

homography will be approximated strongly using only inlier matches to differentiate inlier and outlier 
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correspondences. RANSAC is best 

matching points arbitrarily from the list and 

It Projects all residual p1 matching points of 

same H homography. With more number of inliers,

procedure is repeated to some iteration. 

end. The projected output of the image can be obtained by homography matrix H.

 

Then:   

                                                                                                               

where: 

                            

 

2.1.1 Projection Transformation using 

 RANSAC (Random Sample Cons

finds its application such as for hypothesis testing

employed for model fitting and to find the inlier landmarks. 

use either the Hough Transform or the RANSAC approach

database size increases computational cost also increases

Initially it selects 4 uncertain matching points

alignment parameters H from them. Then 

particular H is done. Therefore, it is needed to check all matching points

If the 2 tentative matching are inlier, then 

distance threshold. 

After completion of all the iterations, the iteration which contains

is selected. From all the correspondences which were 

recomputed. Further it is preceded 

IJRIT International Journal of Research in Information Technology, Volume 3, Issue 5, May 2015, Pg.

VINAY KUMAR

RANSAC is best approach to locate the inlier landmarks and it 

arbitrarily from the list and then calculates the alignment parameters H from them.

p1 matching points of first image to p3 of second image 

With more number of inliers, the homography H will be better

epeated to some iteration. The matrix H with highest inliers will be 

The projected output of the image can be obtained by homography matrix H.

               ………………… 2.1

                                                                                    ….....…….

Projection Transformation using RANSAC and Least-Squares method.

RANSAC (Random Sample Consensus) is robust estimation method for homography. RANSAC 

or hypothesis testing, model fitting and outlier removal. RANSAC

find the inlier landmarks. By having the distinct SIFT features,

either the Hough Transform or the RANSAC approach. But the RANSAC is more

increases computational cost also increases in both the approaches.  

Initially it selects 4 uncertain matching points randomly from the record and then constitutes

H from them. Then checking of all the uncertain matches which supp

Therefore, it is needed to check all matching points, of 1
st
 image 

If the 2 tentative matching are inlier, then distance between two points should be less than 

f all the iterations, the iteration which contains the maximum

cted. From all the correspondences which were considered as inliers in that iteration

 with least-squares minimization method to get a better approximation 
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it chooses uncertain 

the alignment parameters H from them. 

second image   by using 

will be better. The same 

inliers will be selected in the 

The projected output of the image can be obtained by homography matrix H. 

………………… 2.1 

...……. 2.2 

Squares method. 

timation method for homography. RANSAC 

and outlier removal. RANSAC is 

SIFT features, we can 

. But the RANSAC is more efficient. As the 

then constitutes the 

matches which supports the 

image and second image. 

be less than assigned 

maximum number of inliers 

considered as inliers in that iteration H can 

get a better approximation 
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for the final H. It is known that RANSAC method makes decisions on the basis of number of data points  

which are within a distance threshold.  

• Even if there are outliers more than 50%, RANSAC works very well. 

• The RANSAC approach is more efficient. 

3. RESULTS AND ANALYSIS 

To evaluate the performance of the system, here we taken matching of images under 

various situations like scale change, illumination variation, rotation. 

3.1 INPUT IMAGES TO BE MATCHED 

The below fig 3.1 is the input image to be matched. Images which are to be matched are may be scale 

variant and rotation variant. Images also have noise, changes in brightness and slight changes in point of 

view while matching. 

 

                    

Fig 3.1: The input images to be matched and stitched 

3.1.1 KEY POINTS MATCHING RESULT 

 

                       Fig 3.2: Key Point Matching Result Based On SIFT Feature 
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3.1.2 Mosaiced Image using RANSAC
 

 
                                                           

 

4. CONCLUSION  
This paper offered an efficient image stitching method using SIFT and RANSAC. The 

method can accomplish correct, robust image 

the algorithm. Since SIFT algorithms are required to be estimated on the individual scale, its 

difficulty is relatively high. Therefore the further work is regarding speeding up the SIFT 

matching process and to increase the key points matching number. In addition to this, further 

improving the forcefulness of matching algorithm in order to take advantage of SIFT algorithm 

better. As for SIFT has been illustrated to be very appropriate for object recognition 

having high resolution and with the help of extracted features the image can be mosaic by using 

projection transformation technique. Although, SIFT performs badly when it is performed with 

images of poor resolution.  But SIFT performs well for w

performs better matching for various image parameters. The most basic drawback of SIFT is the 

computation time for comparing two images. For many of real time system such as computer to 

use to employ SIFT, one has to 

with a source image.  But with little modifications like computation, quality of matching and the 

consumption of other data, SIFT could be an extremely robust method for object recognition an

matching. Then once objects are recognized projection transformation can be employed for 

stitching for efficient implementation of proposed method
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saiced Image using RANSAC 

               Fig 3.3: Stitched image 

offered an efficient image stitching method using SIFT and RANSAC. The 

method can accomplish correct, robust image matching and this project checked the validity of 

the algorithm. Since SIFT algorithms are required to be estimated on the individual scale, its 

difficulty is relatively high. Therefore the further work is regarding speeding up the SIFT 

d to increase the key points matching number. In addition to this, further 

improving the forcefulness of matching algorithm in order to take advantage of SIFT algorithm 

As for SIFT has been illustrated to be very appropriate for object recognition 

having high resolution and with the help of extracted features the image can be mosaic by using 

projection transformation technique. Although, SIFT performs badly when it is performed with 

images of poor resolution.  But SIFT performs well for what it is intended to do which means it 

performs better matching for various image parameters. The most basic drawback of SIFT is the 

computation time for comparing two images. For many of real time system such as computer to 

 strictly restrict the number of images that each image compares 

with a source image.  But with little modifications like computation, quality of matching and the 

consumption of other data, SIFT could be an extremely robust method for object recognition an

matching. Then once objects are recognized projection transformation can be employed for 

icient implementation of proposed method. 
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offered an efficient image stitching method using SIFT and RANSAC. The 

matching and this project checked the validity of 

the algorithm. Since SIFT algorithms are required to be estimated on the individual scale, its 

difficulty is relatively high. Therefore the further work is regarding speeding up the SIFT 

d to increase the key points matching number. In addition to this, further 

improving the forcefulness of matching algorithm in order to take advantage of SIFT algorithm 

As for SIFT has been illustrated to be very appropriate for object recognition for images 

having high resolution and with the help of extracted features the image can be mosaic by using 

projection transformation technique. Although, SIFT performs badly when it is performed with 

hat it is intended to do which means it 

performs better matching for various image parameters. The most basic drawback of SIFT is the 

computation time for comparing two images. For many of real time system such as computer to 

strictly restrict the number of images that each image compares 

with a source image.  But with little modifications like computation, quality of matching and the 

consumption of other data, SIFT could be an extremely robust method for object recognition and 

matching. Then once objects are recognized projection transformation can be employed for 


