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Abstract: Image mosaicing is alignment of multiple images into a larger composite. The primary aim of image
mosaicing is to enlarge the field of view thus obtaining a high resolution image. Our camera lens has a drawback of
capturing an image with a lesser field of view. Image mosaicing overcomes this limitation and gives a larger field of
view by combining the input images having some overlapping region between them. In this paper we have proposed a
novel technique which mosaics the input images which are not aligned either horizontally or vertically. The proposed
technique will acquire two input images which are misaligned and the finds the overlapping region between them and
finally mosaics them.
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l. INTRODUCTION

Image mosaicing has emerged as one of the most important subject in the field of image processing. The main aim of
image mosaicing is to stitch the split images having some overlapping region between them into one large mosaic
image with high resolution. In real world while capturing the images our camera lens is restricted to a limited field of
view of 50 to 35 degrees. So the images captured by the camera have less information [1]. In order to tackle this, image
mosaicing comes into picture. By applying image mosaicing we are able to get an image with larger field of view and
hence more information. There are various fields where there is application of image mosaicing such as 3- dimensional
vision, photogrammetric, satellite imagery, video images and motion change detection. So in such situations it is not
possible to capture images where we need a large field of view [2]. Therefore in such cases we need mosaicing of
images. Automatic image mosaicing construction has been applied in many fields such surveillance, mapping, satellite
imagery, scanning documents etc. The construction of mosaiced image and the use of such images on several computer
vision/graphics applications have been active areas of research in recent years. There has been variety of new addition
to classic application methods that have primary aim to enhance image resolution and field of view.

—

Image 1 Image 2
Figure 1a: Misaligned images. Figure 1b: Mosaic image.

The Figure 1a shows the two input images which are misaligned and they are mosaiced into a larger image with some
black padding having more information in Figurelb.

Image mosaicing involves a series of steps to be performed for getting a high resolution mosaiced image as output. The
first step in image mosaicing is preprocessing in which some preprocessing on the input images are performed before
applying actual algorithm to them [3]. The next step is applying the actual algorithm to mosaic the two input images.
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After mosaicing is done there may be some discontinuities in the mosaiced image. So in order to remove these
discontinuities we perform blending on the mosaiced image. Finally we get the high resolution mosaiced image as
output.

Before our system, various methodologies have been proposed in the field of image mosaicing. One of the techniques
feature based image mosaicing [4] in which an image mosaicking algorithm using improve discrete cosine transform
(DCT) - based phase correlation (PC) have been proposed. In [5] various image mosaicing methodologies have been
presented. Another technique for image mosaicing was proposed in [6] in which the comparison between various image
mosaicking methodologies along with their advantages and disadvantages has been presented. A novel approach was
proposed in [7] which uses un sharp masking algorithm for mosaicing of input images. To avoid discontinuities in the
mosaic image, we have used intensity based methodology for mosaicing of two input images. The system performs an
intensity based comparison between the two input images and finds the overlapping region. Finally the system stitches
the two input images in order to get high resolution mosaic image.

1. IMAGE MOSAICING METHODOLOGY AND PROBLEMS
2.1 Steps in Image Mosaicing and their Problems

Preprocessing

Before applying the actual algorithm for mosaicing the two input images we have to do some preprocessing on them. In
preprocessing the color image which is in RGB format is converted into grayscale format. After converting the input
images into grayscale format the actual algorithm is applied on the input images which are in grayscale format [8].
Overlapping region

After preprocessing is done then the next task is to apply actual algorithm to find the overlapping region between the
two input grayscale images. In order to find the overlapping region, an intensity based pixel matching is performed
between the two input images to find the overlapping region [9].

Image stitching and blending

The final step is to stitch the two images after finding the overlapping region. For stitching we cut the over lapping
region from one of the input image and then finally stitch the input images. After stitching is done, there may be some
discontinuities in the mosaiced image [10]. So to remove the discontinuities blending is applied to the mosaiced image.
After this the gray scale mosaiced image is converted into color image by restoring the colour information to get the
high resolution mosaiced image as output.

I11. EXISTING SYSTEM

The Bidirectional algorithm which is proposed by us in [11] is an intensity based algorithm which is used for mosaicing
the input images (Figure 2a). This algorithm takes two images which are either horizontally or vertically aligned and
compares them pixel by pixel. If the two images are horizontally aligned then bidirectional algorithm will compare
pixels of first input image with the pixels of the second input image from left to right to get the overlapping region
between the two input images (Figure 2b).

—

Figure 2a: Horizontally aligned images. Figure 2b: Mosaic image.

After getting the overlapping region between the two input images, the distance of overlapping region is calculated in
image 1 say D1 and the distance of overlapping region in image 2 is calculated say D2. After calculating D1 and D2
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both the distance are compared. If distance D1 is greater than distance D2 the overlapping region in image2 is removed
and both the images are stitched. If the distance D2 is greater than D1 then the overlapping region in imagel is
removed and both the images are stitched. In general the algorithm performs a bidirectional scan from left to right in
case of horizontally aligned images and from top to bottom in case of vertically aligned images [12]. After scanning it
finds the overlapping region between them. Finally it stitches both the images by removing the overlapping region from
one of the input image.

V. PROPOSED SYSTEM
The Bidirectional Algorithm has some limitations. It is applicable to the input images only if they are horizontally or
vertically aligned. However if the input images are not horizontally or vertically aligned that is if the input images are
misaligned then Bidirectional Algorithm gives poor results.
In order to overcome the limitation of Bidirectional Algorithm we have proposed a novel method which mosaics the
input images even if they are misaligned. The method takes the two input images which are either horizontally aligned
or vertically aligned or misaligned and produces high resolution mosaiced image as output.

4.1 Working of the System
The block diagram of image mosaicing using novel method is shown below (Figure 3):

Input images

Preprocessing

Find Overlapping Region

Stitch Images

Output mosaic image

Figure 3: Block diagram for the proposed system which is carried out in five steps.

Step 1: Input images
In this step we take the two input images from the user having some overlapping region between them. The input
images can be either horizontally aligned or vertically aligned or misaligned.

Step 2: Preprocessing
In preprocessing we store the color information of the two input images. After storing the color information we

convert the RGB image into gray scale image so as to reduce the processing time for finding the overlapping region.

Step 3: Find overlapping region
After performing preprocessing on the input images we apply the novel method to find the overlapping region between
the two input images. This method does an intensity based comparison between the two input images to find the



ISSN(Online): 2320-9801
(””‘CCE ‘ ISSN (Print): 2320-9798

International Journal of Innovative Research in Computer

and Communication Engineering
(An ISO 3297: 2007 Certified Organization)
Vol. 5, Issue 4, April 2017

overlapping region. This method gives the size of the overlapping region between the two input images which decides
the overall size of the output mosaiced image [13].

Step 4: Stitch images

The next step after finding the overlapping region is to stitch the two input images in order to get the final mosaicked
image. The stitching is done by eliminating the overlapping region form one of the input images and then stitching
those together [14]. The overall size of the mosaiced image is given as:

Mosaic image = Imagel + Image2 — Overlapping region
Step 5: Output mosaic image
In this step we get the mosaic image which is in gray scale format. Now in order to convert it into RGB format we
restore the color information of the mosaic image which we have stored while performing the preprocessing step. We
get the mosaiced image in RGB format after restoring color information. Finally we display this mosaiced image to the
user [15,16].

4.2 Algorithm
Step 1: Start.

Step 2: Take the two images imagel and image2 as input has some overlapping region between them and each having
size m x n where m represents number of rows and n represents number of columns in the input images.

Step 3: Take two pointers i and j where i point to the first row of the input images and j pointing to the first column of
the input images. Compare all the pixels of the i row and j™ column of imagel with all the pixels of i row and j™"
column of image2. If all the pixels match the go to Step 6 else go to Step 4.

Step 4: Step 4: Increment the j™ pointer of imagel and compare all the pixels of i row of imagel and all the pixels of
jth column of imagel with compare all the pixels of i row of image2 and all the pixels of j" column of image2. If
match found the go to Step 6 else repeat.

Step 5: If j" pointer of imagel reaches n then increment the i pointer in imagel and make the j pointer point to first
column in imagel and then search for common region between the two images by comparing the al the pixels of i row
fimagel and " column of image2 with i" row of image2 and j™ column of image2. If match found the go to Step 6 else
go to Step 4.

Step 6: If i"" pointer of imagel reaches m then no overlapping region is found.

Step 7: Return ith and jth pointer where ith pointer gives the row number where the overlapping region is found and jth
pointer gives the column number where overlapping region is found.

Step 7: Stop.
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4.3 Experimental Results
If the input images are horizontally aligned then our system gives the following results (Figure 4).
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Figure 4: Horizontally aligned images.

If the input images are vertically aligned then our system gives the following results (Figure 5).
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Figure 5: Vertically aligned images.
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If the input images are misaligned then following results are given by our system (Figure 6a).
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Figure 6a: Misaligned images.

Another form of misalignment is handled by our system thus giving the following results (Figure 6b).
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Figure 6b: Misaligned images.

V. FUTURE SCOPE

In this paper, we have implemented image mosaicing using intensity based method. It does the mosaicing of two
images which are either aligned (horizontally or vertically) or misaligned and generates mosaic image. But if the
images are curved or rotated then our system cannot handle them. Hence, our future scope is that our system will also
mosaic images which are curved or rotated along with the aligned and misaligned images.
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VI. CONCLUSION

The proposed system performs mosaicing of two input images which have some overlapping region and produces high
resolution mosaic image as output. In order to do the mosaicing of two input images it uses Bidirectional algorithm
which is a direct intensity based method of image mosaicing, thus by comparing the intensity values between the two
input images it finds the overlapping region between them. The Bidirectional algorithm does mosaicing of two input
images only if they are horizontally or vertically aligned. The Bidirectional algorithm scans the two input image from
left to right for horizontally aligned images and from top to bottom for vertically aligned image and then finds the
overlapping region between two images. Using this overlapping region mosaic image is produced.
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