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Abstract—Image fusion is a technology which keeps images as main research contents. It refers to
the techniques that incorporate multi-images of the same scene from multiple image sensor data or
integrate multi images of the same scene at different times from one image sensor. The image fusion
algorithm based on Wavelet Transform which faster developed was a multi-resolution analysis image
fusion method in recent decade. Wavelet Transform has good time-frequency characteristics.
Nevertheless, its excellent quality in one-dimension can’t be comprehensive to two dimensions or
multi-dimension simply. Separable wavelet which was on both sides of by one-dimensional wavelet
has limited directivity. This research paper introduce the Second Generation Curvelet Transform and
uses it to fuse images.
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Introduction

One of the most significant fields concerning about image analysis and computer vision is image
fusion. With the progress of multi-sensors, it is probable to obtain data from different sensors.
Because of the different properties of multi-sensors, these images might provide totally different
information. A new and improved image can be got if attractive into account all the images. So image
fusion has emerged as a promising esearch field in recent years, and it is of great importance in many
applications, such as object detection, Automatic Target Recognition, remote sensing, computer
vision, smart buildings, robotics, battlefield surveillance, guidance and control of autonomous
vehicles, monitoring of complex machinery, meteorological imaging and military applications. Image
fusion also has wide application domain in medicine diagnosis. Medical images have difference
species such as CT, MRI, PET, ECT, SPECT. These different images have their respective application
ranges. For instance, functional information can obtain by PET, SPECT. They contain relative low
spatial resolution, but it can provide information about visceral metabolism and blood circulation. And
that anatomical image consist of high spatial resolution such as CT, MRI, B-mode ultrasonic, etc.
Medical fusion image is to merge functional image and anatomical image jointly into one image. This
image can provide abundance information to doctor to diagnose clinical disease. In recent years, a lot
of researchers have paid their attentions on the field of multi resolution region-based image fusion
rather than pixel-based. Researchers such as Marr and Linderberg found that multi resolution theory is
also very useful in plenty of image processing applications. Z.Zhang proposed a region-based fusion.
This transform is a non-adaptive technique for multi-scale object representation. Curvelets are an
suitable basis for representing images (or other functions) which are smooth apart from singularities
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along smooth curves, where the curves have bounded curvature, i.e. where substance in the image
have a minimum length scale . But this transform does not give proper information about the sharp
edges of an image.

Hence an image fusion based on Combination of Discrete Wavelet Transform and Fast Discrete
Curvelet Transform is used here. The algorithms applied include Variance , Region-Based algorithm
etc. Different kinds of fusion methods are compared at last. The experiments show that the method
could extract useful information from source images (of MRI and CT scans-in medical field) to fused
images so that clear images are obtained. This paper analyzes the characteristics of the Second
Generation Curvelet Transform and put forward an image fusion algorithm based on Discrete Wavelet
Transform and the Second Generation Curvelet Transform. We concerned about the selection
principles about low and high frequency coefficients according to different frequency domain after
Wavelet and the Second Generation Curvelet Transform. In addition , Region-Based algorithm etc. is
chosen to compare the fusion results.

It is defined as the process of reducing redundant information and improving complementary
information in the source images concerned.

Redundant Information

SENSOR
A

SENSOR
B

Complementary Information

COMBINING WAVELET AND CURVELET TRANSFORM -

EXPLANATION

The steps are as follows:

Resample and registration of unique images, we can correct original images and distortion so that
both of them have similar probability distribution. Then Wavelet coefficient of similar component will
stay in the same magnitude.
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By Wavelet change to decay the original images into proper levels. One low frequency approximate
component and three high-frequency detail components will be acquired in each level. Curvelet
Transform of individual acquired low frequency approximate component and high frequency detail
components from both of images, neighborhood interpolation method is used and the details of gray
can’t be changed.

CONCLUSION
Thus the input images (CT and MRI) are transformed by a combination of discrete wavelet and fast
discrete curvelet transform , thereby ensuring the presence of both sharp and curved edge information.
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