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Abstract: In the internet technology world, all the information 

is considered as an image format only. Because one image is 
equal to a thousand words. Automatically increasing the image 
database size, high resolution and including multi-domain 
concepts. The human perception of getting the required image is 
very poor during the image retrieval process. In this case, the 
image retrieval system is consists of many problems like more time 
consuming, irrelevant results of the user. Registration is necessary 
to be able to compare or integrate the data obtained from different 
measurements of the query image. Image registration is that the 
method of reworking totally different sets of knowledge into one 
organization and orienting 2 or additional pictures of constant 
scene. This method involves designating one image because the 
reference image, conjointly known as the mounted image, and 
applying geometric transformations or native displacements to the 
opposite pictures so they align with the reference. To solve the 
above problems by using an automatic image registration 
methods. In this paper, we are mainly focusing the automatic 
image registration methods for multi-domain images for better 
human understating of required results. Finally, evaluate the 
performance of image registration methods with length, counts of 
matched points and uniformly distributed points of multi-domain 
images for better understanding. 
 

Keywords: Automatic image registration, Geometric 
transformations, Multi-Domain Images, Uniformly Distributed 
Points.  

I. INTRODUCTION 

The multi-domain based image retrieval systems are 
working with huge amount of image database and various 
types of images. That time, the image searching process is 
affecting with a low accuracy rate of results of the user. 
Because each and every image is consists of different 
position, angles, size, and alteration of image features.       
Image registration is that the method of positioning 2 or 
additional pictures of the constant scene. This method 
involves designating one image because of the reference 
image, additionally known as the mounted image, and 
applying geometric transformations or native displacements 
to the opposite pictures so they align with the reference.  
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It is utilized in machine vision, medical imaging, military 
automatic target recognition, and compilation and analyzing 
pictures and knowledge from satellites. The main issues of 
fields are a unit in our life there are a unit healthcare, 
commerce, security, and agriculture. During this paper, we 
have a tendency to considering the four social issues that 
overcome by victimization the MDBIR system. A transparent 
clarification is given within the following sections of the 
paper. 

A. Healthcare Field 

The early detection of breast cancer disease by using tumour 
size of the breast. The tumour sizes are including various 
stages. Each and every stage is compared with the user query 
image. Commonly breast cancer dataset is classified into two 
types, there are benign and malignant. The image registration 
process is the most important role in the medical filed for 
image feature matching.  

B. Commerce Field  

The trademark images are classified into 45 classes. All the 
images are appearing RGB and grayscale color images. 
Totally 549 images are unique class and the remaining images 
are multiclass. A trademark image is a unique distinct sign 
used by any individual, business organization or any judicial 
legal entity as intellectual property. It can be a logo, an image, 
word, design, phrase, text, clip-art or a combination of all 
these entities. A Trademark basically originates from or 
belongs to a unique source and is used to distinguish one 
business organization or legal entity, and its product and 
services from another. Since the trademark is a property right 
belongs to an individual owner that refers to its services and 
product, if any other entity mistreats or misuses the 
trademark, then the owner may initiate legal proceedings 
against the unauthorized entity. The image registration 
process is used to identify the correct class of the user query 
image by using feature matching. Because trademark images 
are consists of various positions, size, resolutions and image 
features.    

C. Agriculture Field 

The Mango fruit images are affected by the disease from the 
initial stage. This type of fruit has a healthy look but inside 
attack the unknown disease. These fruits are consuming more 
without knowledge of the disease, so people are affected more 
in health-wise. We are saving our national fruit mango 
because it has many good things for human life.  
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For example, it is used to preventing breast cancer disease 
from the beginning stage. It has more medicinal values of 
vitamins to human being life. The image registration process 
is used to identify the correct fruit of the user query image by 
using feature matching. Because agriculture filed of fruit 
images are consists of various categories, there are an apple, 
orange, guava. All the categories of fruit images are shows 
similar image features are size, color, texture and shape. But 
each image is having a unique purpose for human life.     

D. Security Field 

In the security field, any human images are proof of the 
particular happened events. The spatial disturbance and leave 
a small portion of things or images are more valuable 
evidence to solve the problem. So the investigation may occur 
time-consuming and confusing state during searching the 
particular human from the image database. The gender 
classification and wearing any ornaments of the human face 
image is the most important problem of identifying the human 
face image during the image retrieval process. The image 
registration process is used to identify the correct human face 
of the user query image by using feature matching. Because 
security filed of human face images are consists of various 
categories, there are men, women and wearing any ornaments 
of the face. 

To solve all the above research gaps by using the following 
sections of the paper. Section II of this paper presents the 
research background of the study. Section III of this paper is 
the proposed method is an automatic image registration 
methods and finally evaluate the Multi-Domain Based Image 
Retrieval system by using length and uniformly distributed 
points of image feature. Section IV is placing the results of 
processes for better understand. Section V is placing the 
conclusion of this paper. 

II. RESEARCH BACKGROUND 

The image retrieval system is used to classify the images 
with various classes [1]. An existing image retrieval systems 
are working based on text, content, shape, semantic. The 
Text-Based Image Retrieval (TBIR) is working with the text 
of the image. TBIR is having demerits of efficiency, loss of 
information, more expensive task and time-consuming. 
Overcome these problems by using the Content-Based Image 
Retrieval (CBIR) system for image retrieval [2]. CBIR system 
working based on the features as a content of the image. The 
major categories of features, that is low, middle and high. 
Low-level features are color, texture and middle-level feature 
is the shape and the high-level feature is a semantic gap 
between objects. An edge detection work is finding the three 
parts of an image are outlines, boundaries, and background 
[5]. The previous image retrieval system is working with 
different types of image databases [3]. Nowadays, the 
information is transmitting in the form of pictures for better 
understand while reading the text. The positions, sizes, and 
inter-relationships between objects are the features of the 
picture [4]. Image enhancement filters can predict the location 
of an image. Whether enhancements might lose their power to 
protect geo-privacy as the number of enhanced images in the 
background collection grows. In real life, there are two 

considerations that would impact how filtered images would 
accumulate in the background collection: first, the number of 
images that are filtered overall, and second, the number of 
images that are filtered with a given type of filter [6]. A 
grayscale image is one that has only the intensity value 
ranging from 0 to 1. Zero represents black and 1 represents 
white. An edge is a feature of an image. It is also a 
fundamental step in image pattern recognition, image 
analysis, and computer vision techniques [7].  
Image segmentation work displays the portioning of a digital 
image [8]. The morphological operation may be a broad set of 
image process operations that method pictures supported 
shapes. In morphological operation, a structuring element is 
applied as an input image and creates an output image of the 
equal size [9]. Big Data is the advancement storage of 
multimedia database, which can be termed as tremendously 
huge sets of image feature data that may be examined 
computationally to reveal patterns, trends, and associations. 
Big data analytics refers to the process of collecting, 
organizing, analyzing, inspecting, cleaning, transformation 
and modeling large sets of data to discover patterns and other 
useful information [10]. To overcome the above CBIR system 
problems by using Pattern Based Image Retrieval (PBIR) 
system is a search engine for retrieving relevant images from 
the heterogeneous image database. The PBIR system works 
by pattern recognition techniques. A pattern is a visible entity 
of the image. Recognition is a label learning process [11]. In 
the trademark field, brand logo image quality is degraded by 
the color, texture, spatial features and using the same 
alteration logo, so people are affected in business. Logo due 
to their uniqueness, it plays a key role in e-business. Because 
it removes the fake products in the market. The fake products 
are giving the wrong way to the people, for example, 
duplicate ATM Debit and Credit cards. The PBIR system 
helps product analysis to recognize the right product [12]. To 
improve the real-time trademark image search process by 
using multi-object similarity. The fuzzy inference system is 
used to processing multi-object similarity between trademark 
images in an efficient manner [13]. The trademark images are 
designed with complex patterns for uniqueness purposes. At 
the time retrieval and recognition, processes are very critical 
tasks. So, to rectify the shape of an image by using an 
orthogonal representation to obtain accurate results [14]. The 
color and shape features are most important for matching 
trademark images in an efficient manner [15]. The edge point 
feature extraction is used to obtain the corner pixel from 
trademark images for a better recognition process [16].  To 
improve the significance of trademark image retrieval by 
using hybrid features. The most important hybrid technique is 
the invariant moment's feature of the trademark is achieved 85 
percent efficient [17]. The mammogram images are having 
errors and noises during the acquisition process affect the 
entire image processing and diagnosis of disease [18]. 
Identify the quality of mango by using some morphological 
operations are the close, open, dilation, erosion and contours 
for assessment in the meeting market requirements [19]. The 
multi-domain image database for the PBIR system.  
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The preprocessing and enhancement steps of the system is 
working with the CLAHE algorithm for many complex 
structural elements of image retrieval purpose. The three 
levels of image feature extraction methods are proposed. The 
color feature is RGB pixel count values, texture feature is 
GLCM statistical values and the shape feature is extracting by 
using region and contour-based structure elements of the 
image.  

The fuzzy-based new edge detection algorithm is working 
with a canny edge for better understand of image shape [20]. 
Image registration is wide employed in several fields, 
however, the ability of the present ways is restricted. Here the 
image registration approach based on local features and 
geometric invariants of the image. The scale-invariant and 
produces higher quality feature points of the query image 
[21]. The fully automatic multi-view image registration is 
working with invariant local features and a probabilistic 
model for homography have been used to verify image 
matches to register them fully automatically without user 
input [22]. The Speeded-Up Robust Feature (SURF) and 
Scale Invariant Feature Transform (SIFT) have been two 
well-known methods used in an image registration process for 
detection of image features [23]. The feature detectors and 
descriptors play an essential role in computer vision 
application such as image registration, object recognition, and 
image classification and retrieval [24]. It is found that the 
SIFT has detected the number of features compared to SURF 
but it is suffered from speed. The SURF is fast and has good 
performance as the same as SIFT [25]. 

III. PROPOSED METHODOLOGY   

Image registration or image alignment algorithms are often 
classified into intensity-based and feature-based. The 
registration methods can be classified based on the level of 
automation. Manual, interactive, semi-automatic, and 
automatic methods. Manual ways offer tools to align the 
photographs manually. Interactive ways scale back user bias 
by performing arts sure key operations mechanically whereas 
still counting on the user to guide the registration. 
Semi-automatic ways perform a lot of the registration steps 
mechanically however rely upon the user to verify the 
correctness of a registration. Automatic ways don't enable any 
user interaction and perform all registration steps 
mechanically. In this paper, we are working with the image 
registration process as feature-based method and an automatic 
method for better performance of multi-domain images. 

A. Image Acquisition 
Table-I: Multi-Domain Image Dataset Description 

S. 

No 

Domain 

Name 

Image 

Name 

Total 

Dataset 

Size 

Image 

Acquisition 

Link 

 

A,  

B 

 

Agriculture 

 

 
Mango fruit 

images 
 
 
 

 
100 

 

 

http://www. 

cofilab.com/portfoli/ 
 

C Healthcare 

 

Mammogram 

Breast Cancer  

Images 

 

322 

 

mangoesdb/ 
http://peipa. 
essex.ac.uk/ 

info/mias.html 

 

D Commerce Trademark 

Images 

953 https://www3. 

wipo.int/ 

branddb/en/ 

E Security Human Face 

Image 

100 http:// 

vis-www.cs. 

umass.edu/lfw/ 

 
   

 
Fig.1 Sample dataset images 

Fig.2 Proposed System Architecture 

B. Preprocessing Steps      

The preprocessing is the most essential task in image 
processing. Because each and every digital image is default 
include the noise due to some environment issue during taking 
the image.  

1. Resizing the image – The unequal size to uniform size is 
[256,256].  

2. Color conversion step – Converting the RGB to Gray 
color for further better processing. 

3. Adding noise – Adding noise to the query image for 
removing existing noise. 

4. Denoising the image – Removing the noise by using 
filters. 

    

 

 

http://www/
http://peipa/
https://www3/
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C. Feature Detection Methods 

Table- II: Image Feature Detection Methods 

S.No 
Name of the 

Method 
Detect Features 

1 BRISK Features 
Detect BRISK Features and return the 
BRISK points are the image feature 

2 FAST Features 
Detect corners and return the corner 
points are the image feature 

3 Harris Features 
Detect corners and return the corner 
points are the image feature 

4 MinEigen Features 
Detect corners and return corner points 
are the image feature 

5 MSER Features 
Detect MSER features and return 
MSER Regions are the image feature 

6 SURF Features 
Detect SURF features and return 
SURF Points are the image feature 

7 KAZE Features 
Detect KAZE features are the image 
feature 

 
 Binary Robust Invariant Scalable Keypoints 

(BRISK) Features 
The BRISK rule may be a feature purpose detection and 
outline rule with scale invariableness and rotation 
invariableness. It constructs the feature descriptor of the local 
image through the grayscale relationship of random point 
pairs in the neighborhood of the local image and obtains the 
binary feature descriptor. 

 Features from Accelerated Segment Test (FAST) 
Features 

The FAST algorithm is a corner detection method, which 
could be used to extract feature points and then used to track 
and map objects. 

 Harris Stephens Algorithm 
The Harris corner detector may be a mathematical operator 

that finds options in a picture. It is fashionable as a result of its 
rotation, scale and illumination variation independent. 

 Minimum Eigen Features 
The minimum Eigen features are detecting the corners 

using the minimum eigenvalue algorithm and return corner 
points of the object. The object contains data regarding the 
feature points detected in an exceedingly 2-D grayscale input 
image. 

 Maximally Stable Extremal Regions (MSER) 
Features 

MSER may be a methodology for blob detection in pictures. 
The MSER algorithm extracts from an image a number of 
co-variant regions, called MSERs. An MSER may be a stable 
connected part of some gray-level sets of the image. 

 Speeded Up Robust Features (SURF) Features 
In laptop vision, accelerated study options (SURF) could 

be a proprietary native feature detector and descriptor. It may 
be used for tasks like seeing, image registration, classification 
or 3D reconstruction. It is partly impressed by the 
scale-invariant feature rework (SIFT) descriptor. It is used to 
detecting the SURF features and return SURF points as the 
image feature of the user query image. 

 KAZE Features 
KAZE Features is a novel 2D feature detection and 

description method that operates completely in nonlinear 
scale space. Previous strategies like SIFT or SURF realize 
options within the Gaussian scale area (particular instance of 
linear diffusion). 

D. Feature Extraction Methods 

 Points 
The point feature of the user query image is extracting by 

using SURF feature extraction method. It also identifies the 
valid and strongest points of each image. The feature point 
extraction is one of the foremost necessary steps for a featured 
purpose is that it is differentiated from its neighboring image 
points. 

 Corners  
The corner feature of the user query image is extracting by 

using FAST and Harris feature extraction methods. It also 
identifies the valid corner parts of each image. The corner 
feature extraction is used to identify the connected meaningful 
components of the query image. 

 Regions  
The regions feature of the user query image is extracting by 

using MSER feature extraction method. It also identifies the 
valid region parts of each image. The region feature 
extraction is used to identify the correct position of the query 
image. It is considered the positions are upright, up left, 
downright, down left. 

 Histogram of Oriented Gradients (HOG)  
HOG is a feature descriptor that is often used to extract 

features from image data. The HOG descriptor focuses on the 
structure or the form of associate in the nursing object. HOG 
is ready to produce the sting direction still. This is done by 
extracting the gradient and orientation of the edges. 
Additionally, these orientations are calculated in ‘localized’ 

portions.  

E. Feature Matching Method 

The neighborhood features are extracted from feature 
extraction methods and matching these features are in 
between two images. At the time the system is considered 
only the valid points of neighborhood features for matching 
purpose. The matching features are indexing as the pairs of 
features and then retrieve the locations of the corresponding 
points for each image. Finally, visualize the corresponding 
points by using a plot function. 
F. Geometric Transformation 

The two-dimensional geometric transformation is applied 
for the query image for image registration purpose. The 
transformation is done with resizing and rotating the image. 
An affine2d object stores info a few 2-D affine geometric 
transformation and permits forward and inverse 
transformations. 
G. Automatic Image Registration Method 

Imwarp method determines the value of pixels in the output 
image by mapping locations in the output image to the 
corresponding locations in the input image (inverse mapping). 
Imwarp interpolates within the input image to compute the 
output pixel value. 
H. Store Features 

The final stage of the image registration process is storing 
the image features as points, corners and KAZE features by 
using BRISK, Harries, SURF and KAZE methods. In this part 
is more useful to find the image feature location, size, and 
strongest feature, number of count feature, length and 
uniformly distributed points of 
query image for improving the 
system performance.  
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IV. RESULT AND DISCUSSION 

Fig. 3 Feature Detection and Extraction Results 

 
Fig. 4 Image Registration Results 

 Feature Detection Results 
 

  
A.   KAZE Feature  

 
B.   MSER Region Feature 

 

 
C.   Corner Feature 

 Feature Extraction Results 
  

 
D.   HOG Feature Extraction 

 

 
E.  MSER Feature Extraction 
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Fig.5 Store Image Features 

 
 
 
 

Table- III: Performance Measures for Image Registration 
Methods 

    S. Avg. 
Image 
Names 

Length Count 
Matche
d Points   No BRISK Harries KAZE SURF 

1 A 13 14 99 4 1 

2 B 24 30 142 5 5 

3 C 12 4 210 14 4 

4 D 350 101 864 152 25 

5 E 102 25 523 81 17 

 
     

    
Figure 6: Pictorial Representation - Performance 

Measures for Image Registration Methods 

V.           CONCLUSION 

In this paper, we are introducing the multi-domain image 
database for the MDBIR system. The preprocessing step of 
the system is working with the image resize, RGB to Gray 
color conversion, Denoising process for many complex 
structural elements of image retrieval purpose. The image 
registration processes are BRISK, Harries, MSER, SURF, 
KAZE, MinEigen and FAST are used for identifying the 
comparison between the images. To solve the above problems 
by using automatic image registration methods. In this paper, 
we are mainly focusing the automatic image registration 
methods for multi-domain images for better human 
understating of required results. Finally, evaluate the 
performance of image registration methods with length, count 
of matched points of image registration methods and 
uniformly distributed points of multi-domain images for 
better understanding. 
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