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ABSTRACT

Registration is a fundamental stage in 3D and 2D
reconstruction process, which is used to match two or more
images that can be taken in different moments, from different
sensors, or different viewpoints. Two images are aligned into
a common coordinate system in order to monitor the subtle
changes between them. Registration algorithms compute
transformations to set correspondence between the two
images. . This approach provides a good basis for classifying
different techniques, however it does little to illuminate the
conditions important to the problem of registration.
Understanding the image registration problem space and the
conditions under which specific algorithms perform best
allows for further automation of image registration, and
makes the field more accessible to non-experts. This paper
presents manual and automatic registration and their
comparison is made.
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1. INTRODUCTION

In image processing, for example, when combining the
information content of image, we are interested in the
relationship between two or more images. The analysis of this
relationship usually be easily controlled or dealt with once a
correspondence is set up between the images. The task of
setting up this correspondence is called image registration.
Image registration is basically of two types:

A. Image to image registration: Here two or more images
are aligned to integrate or fuse corresponding pixels that
represent the same objects.

B. Image to map registration: Here input image is warped to
match the map information of a base image, while retaining
the original spatial resolution. Image registration is the
process of calculating spatial transforms which align a set of
images to a common observational frame of reference, often
one of the images in the set. Registration is a key step in any
image analysis or understanding task where different sources
of data must be combined. It is a critical component of
computational photography [1] remote sensing [2], [3],
automatic manufacturing processes, and medical image
processing [4], [5]-More recently it has been used to create
navigable models of a scene from a database of photographs
[6], to remove unwanted objects from overlapping images,
etc. During registration process two situations become
evident. First, it is impossible to determine which of the
coordinate system points of one image matches with the
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corresponding points of another image, this is known as
matching problem, and is also most time consuming stage
during the execution of algorithm. Second, there is need of
transformation in the three dimensional information of one of
the images regarding its coordinate system and its relationship
to the image that was chosen as its reference. In simple words,
image registration process is an automatic or manual
procedure which tries to find corresponding points between
two images and align them spatially to minimize a desired
error, that is a consistent distance measure between two
images. There is a rapid development in image acquisition
devices during last few decades and also growing amount and
diversity of images that are obtained has invoked the research
on automatic image registration. The intention of this article
to provide information manual and automatic registration and
their comparison

2. MANUAL IMAGE REGISTRATION

Here satellite image taken is a tiff image of very large size of
about 274 MB for image to map registration and stereo
images for image to image registration. For registration, along
with satellite images metadata is also used. For manual
registration ENVI software was used in which ground control
points were selected manually from the given metadata and
were placed at four corners in the tiff image. The following
figure shows the algorithm or the flow chart of manual image
to map registration.
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Fig: 1 Manual Registration
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Satellite image is first displayed on screen, After this, the
ground control points (values of latitude and longitude) is
selected and placed on an image. This file is converted into
.pts file in which the values of GCPs are stored in text format
and can be used again if registration is performed again. So
that there is no need to select GCP again and again. While
doing image to map registration next time this .pts can be used
to display these values. Since only four GCPs are selected so
there is no error, otherwise error occur when fifth GCP is

selected.

After selection of GCPs, this image is warped on map.

Fig: 3 Image to map registration

Fig: 4 Image to image registration
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3. AUTOMATIC IMAGE
REGISTRATION

Image stereo-rectification is the process by which two images
of the same solid scene undergo homographic transforms, so
that their corresponding epipolar lines coincide and become
parallel to the x-axis of image. A pair of stereo-rectified
images is helpful for dense stereo matching algorithms. In this
paper robust geographic image rectification is done where
Horris corners are selected and correspondence is made
between them using RANSAC algorithm. The precise 3D
reconstruction task requires an accurate dense disparity map,
which is obtained by image registration algorithms. By
estimating the epipolar geometry between two images and
performing stereo-rectification, the search domain for
registration algorithms is reduced and the comparison
simplified, because horizontal lines with the same y
component in both images are in one to one correspondence.
Stereo-rectification methods simulate rotations of the cameras
to generate two coplanar image planes that are in addition
parallel to the baseline. The following figure shows the
algorithm of robust image rectification.

Read Image Pair

Collect Salient Point From
Each Image

Collect Correspondences b/w
Points

Remove Outliers

Rectify Images

Fig: 5 Algorithm of image rectification
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3.1 Implementation and Results

Comers in ot image Comers inrght image.

© (d)

Roctfed mage 1 Roctfed rmage 2

(9)

Fig: 6 (a) stereo images (b) colour composite (c) corners selected (d) correspondence created (e) removed bad outliers (f)
correspondence on same row (g) rectified image

4. MANUAL V/S AUTOMATIC registration there is transformation of 3D scene in 2D image
because of which geometric error is created.
REGISTRATION RESULTS

Due to earth’s curvature and satellite’s continous movement
there is difference in images of same scene taken in terms of
resolutions, zoom scales, and gray levels, so on. After
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Fig: 7 Geometric Error

File Options

Base X Base Y Wap X | Wap Y
#1+ [PLVGAiEl 2987.00 |4373.00 |2659.00
H2+ |437300 (373400 460700 |3691.00
#3+ |5076.00 |5191.00 |5264.00 |5050.00
H#4. |723200 631600 |6857.00 |6269.00
#5: |8920.00 |6879.00 |840400 |6925.00
#6+ |704500 |242600 |723200 |2472.00
H#7+ |11732.00 |832.00 |10982.00 |925.00
#8+ |9389.00 209800 |9107.00 |2237.00
#9+ |10935.00 733500 11123.00 7581.00
H#10+ 484200 439500 493500 |4347.00

Fig: 8 List of Ground Control Points Selected
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Fig: 9 (h) Manual Registration Error (i) Automatic
Registration Error

After performing automatic registration the format of final
image was .fig which was not compatible with georeferencing
softwares like ENVI, QGIS and many more. So it was
converted to jpeg format and a jgw file was created manually.
Thus the image was georeferenced in QGIS software and was
found that there is tremendous reduction in error value
compare to manual registration. This is shown in the above
figure. During performance of manual and automatic
registration 10-12 points were selected and vast difference in
error value was found. As shown in fig 9 the RMS error for
manual registration is about 1287 while after performing
automatic registration it has been reduced to about 0.575
which is a very big difference. The reason of this difference is
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that during manual registration the GCPs are not selected very
accurately, whereas in automation process harris corners are
selected very accurately which results in proper selection of
GCPs as a result of which less error is obtained.

5. CONCLUSION AND FUTURE SCOPE

In this research paper algorithm of manual registration, its
implementation and results are shown. Also the automatic
registration, its implementation and results are shown. 10-12
GCPs are selected and some error is obtained in both the
processes. At last, comparison is made between them and it is
found that automatic process gives much better and robust
result compare to manual registration. Image registration is
difficult when images are obtained through different sensor
types. It is observed that method based on information theory
yields a more accurate registration than any other registration
method. An automatic matching method cannot be used for
matching of control points as the deformation between images
is arbitrary [7]. In the future, we need to develop an expert
image registration method from a combination of various
approaches which takes care of the type of the given task and
provides an appropriate solution.
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