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Abstract— In clinical application images play an important 

role for diagnosis, Here Computed Tomography image and 

Magnetic Resonance image provides separate information. 

The fusion of both image will gives benefits of both the 

image, Dense and soft tissue can be easily concentrated by 

fused image. This paper proposes a novel algorithm to 

increase the quantity and quality of image using MLE. This 

algorithm used coarse and detailed layers for approximation. 

This algorithm has been subjected to several set of medical 

images. The performance of fused image can be quantified 

using PSNR and MSE. Fused image has been subjected to 

pre-processing & image segmentation, Watershed 

segmentation is efficient technique for detection of cancer 

cell with in tissue. 
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I. INTRODUCTION 

CANCER is one of the most serious health problems in the 

world field. Cancer is one of the most serious dieses in the 

world, with the smallest survival rate after the diagnosis, with 

a gradual increase in the number of deaths every year. 

Survival from cancer is directly related to its growth at its 

detection time. The earlier the detection is, the higher the 

chances of successful treatment are. [1] 

The detection of cancer cells is fundamental for the 

understanding of complex cellular responses which leads to 

the development of possible therapies for cell’s regulation. 

There are various ways to detect lung cancer by using 

Computed Tomography (CT) scan image, Magnetic 

Resonance Imaging (MRI) scan image, Ultrasound image. 

Image processing of necessary part of the lungs is used for 

early diagnosis. For this, a system is developed which will 

help the doctors to easily detect cancer in lungs from any one 

of the two images given as input and gives proper analysis. In 

this paper, CT scan image and MRI scan image are used. A 

CT scan produces cross-sectional images of specific areas of 

scanned object by the use of computer processed combination 

of many X-ray images taken from different angle. An MRI is 

an imaging technique which uses radio waves and magnetic 

field to form images of body.[2] 

II. IMAGE FUSION 

Several papers are available which takes any one of the two 

images and produces an output, but fusion of both CT and 

MRI image provides morphological benefit in detection of 

cancer. Several algorithms is available for image fusion and 

fused image is subjected to same algorithm as single image. 

Medical image fusion is emerged as a new research area in 

recent years. This technique integrates the information of 

several medical images of some body parts. These images are 

from different sensors, captured at different time intervals of 

medical images or also having diverse spatial and spectral 

characteristics. The interest to acquire more visual details 

than the individual images and enhance accuracy in bio-

medical research and clinical diagnosis. Image fusion 

improves storage expense, reliability and decreases 

uncertainty. Because, here a single image can store several 

images of information by fusion process .however, the 

standard image fusion technique can distort the spectral 

information of the data while merging [3]. Fusion has various 

applications such as, microscopic imaging, medical imaging, 

and robotics, and is used frequently in military applications. 

Medical image fusion can be classified in three 

levels: pixel level, feature level, and decision level. Here 

pixel level is based on pixel-by-pixel basis, generating a fused 

image, which it selects the set of pixels in input images, 

Medical image in feature level requires the extraction features 

such as textures, edges and pixel intensities. Decision level 

involves combining the multiple algorithms to yield a final 

fused image. The obtained information of these images is 

combined by different fusion rules. To get a final fused 

decision .decision fusion links the results from various 

algorithms [4] Medical image fusion at the feature level 

requires the extraction of salient environment-dependent 

features, such as pixel intensities, edges, or textures. 

Decision-level fusion involves merging information at a 

higher level of abstraction, combining the results from 

multiple algorithms to yield a final fused decision. At this 

level, input images are processed individually for information 

extraction. The obtained information is then combined by 

applying decision rules to reinforce a common interpretation. 

The latter two categories are based on a compromise between 

the desired spatial enhancement and the spectral consistency. 

Among the hundreds of variations of image fusion 

techniques, the most widely used methods include, but are not 

limited to, intensity-hue-saturation (IHS) [5] principal 

component analysis (PCA) [6,7], different arithmetic 

combination (e.g. Hermitian transform [8] ), multi-resolution 

analysis-based methods (e.g., pyramid algorithm, wavelet 

transform, curve let and contour let transforms), and Artificial 

Neural Networks (ANNs). 

III. CONCEPT OF IMAGE LAYERS & FUSION ALGORITHM 

A single image can be decomposed into a coarse layer and 

detailed layers. The coarse layer can be obtained by averaging 

the local minima and maxima envelopes, whereas the detailed 

layers can be regarded as the vibration between these 

envelopes. The local minima and maxima envelopes are 

generated by interpolating the local minima and maxima. The 

coarse layer is the average of these two interpolates, 

evaluated at each pixel, and provides an estimate of the local 

mean about which the vibration occurs. The detailed layer can 

be obtained by subtracting the coarse layer from the original 
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input image. The reason for decomposing an image into 

coarse and detailed layers is to separate the texture and local 

edge information from the image. By averaging the local 

minima and maxima envelopes, we are likely to get very 

similar results to the convolution of the image with a 

Gaussian function. [10] 

 
Fig. 1: Fusion Algorithm (Multi Level Local Extrema) 

IV. METHODOLOGY 

This paper mainly focuses on cancer detection using image 

processing and proposed methodology is as followed. 

 
Fig. 2: Proposed Methodology for Cancer Detection using 

Image Processing 

For Image fusion, Multi-level local optima 

algorithm has been used, Gaussian filter and adaptive 

histogram has been used in Smoothing & Noise removal and 

Image enhancement respectively. Otsu’s method has been 

mostly used in thresholding while median filter is offering 

good result because of inherent statistics in noise removal. 

Marker Controlled Watershed Segmentation is used as image 

segmentation. 

V. EXPERIMENTAL RESULT 

This section deals with results attained by computational 

algorithm and only one set of results has been presented in 

detail and overall result has been presented rest of two. 
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Fig. 3: Image Fusion & Cancer Detection Results 

 
Fig. 4: Case 02 Simulation Result 

 
Fig. 5: Case 03 Simulation Results 
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VI. PERFORMANCE MEASURE 

The performance measure in terms of PSNR (Pick signal to 

noise ration) and MSE (Mean square error) for each of the 

result has been stabilized in below table. 

Sr No Image Case PSNR MSE 

01 Case 01 20.3272 45.1167 

02 Case 02 21.0970 47.9174 

03 Case 03 20.3212 44.3321 

VII. CONCLUSION 

Multi-modal medical image fusion plays an important role in 

clinical applications; therefore, we proposed an MLE method 

for the purpose of medical image fusion. The experimental 

results showed that our proposed method outperformed the 

other methods. As proposed method is efficiently detect the 

cancer and fusion rule used before preprocessing is also an 

efficient to fuse an image pixel to pixel. The water shade 

segmentation technique can easily identify the cancer within 

fused image. 
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