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Abstract: Lung cancer is one of the leading causes of death worldwide. Cancer detection in its early stages is critical and
a big concern. To locate the lung nodule in CT images, we combine the cuckoo search algorithm with the levy flight
method. For nodule segmentation, we use active contouring, and for post-processing, we use MRF (Markov Random
Field). For nodule segmentation, we use active contouring.
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1 INTRODUCTION

Lung cancer is the most frequent type of cancer, and it is also the deadliest. According to World Health Organization
statistics issued in 2012, 1.59 million people died because of lung cancer. Lung cancer has caused two times as many
fatalities as liver cancer and is the second greatest cause of death. The mortality ratio caused by lung cancer is 0.87 to
incidence in different world regions, according to statistics. Treatment in the early stages can reduce mortality if
discovered early. Computed tomography (CT) has been the most extensively used tool for detecting cancer in its early
stages for the past 20 years. Lung nodules segmentation is used to prevent and diagnose abnormalities.

Lung nodules segmentation is an important step in the prevention and identification of lesions. A computer-aided
diagnosis (CAD) system improves the detection of nodules and can assist in identifying nodules as cancerous or benign.
The content-based medical image retrieval system (CBMIR)finds a set of photos from a large database with characteristics
that are like the lung nodule. The benefit is that both malignant and benign cancers can be treated. Lesions can be
diagnosed, and prompt treatment can be offered as a result. As a result, the outlook is improved. Segmentation occurs
after a pre-processing phase. It is carried out prior to feature extraction and quantifies Characteristics of nodules. These
functionalities will be implemented in the CAD system. Classification. These characteristics are the input for CBMIR.

The project proposes a new methodology for the segmentation of the lung nodules using the lung CT scan image. For the
initial lung segmentation, we use the adaptive thresholding along with the cuckoo search algorithm. For post processing
and image enhancing the Markov random field is employed. The heterogeneity in the intensity of the image is used to
identify the lung nodule which is done by the levy flight or the snake model.

1. LITERATURE SURVEY

In order to inspect the malignancy of lung cancer, lung nodule’s accuracy assessment is required. To expedite radiologists,
there are various efforts to develop a scalable and robust nodule segmentation system. The efforts are in two categories:
deep learning and classical image process based techniques. The brief overview of the techniques which are proposed
recently in each category are provided in this section.

Jamshid et al. [3] created one algorithm to perform nodule segmentation. For performing segmentation of the nodule the
algorithm utilized two-region method of growing which are contrast-based growing region and fuzzy connectivity. For
identifying foreground and background regions within the defined window size the local adaptive segmentation algorithm
is used. This method performed finer for the separated nodule but failed to segment attached nodules.

Threshold and morphological techniques are used by Elmar et al. [7] for eliminating the background and other information
from the surrounding region of interest. The researchers used the support vector machines for classifying each pixel in
detected space. Stefano et al. [6] proposed an algorithm which adopted geodesic influence zone in image of the
multithreshold representation and allows fusion segmentation criteria which is based on the object nodule segmentation
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itself. Wang et al. [8] segmented solitary pulmonary nodules in the digital radiography images and achieved by
incorporating the sequential filter for the construction of new representations of weight and matrices of probability. This
is limited to digital radiography images which limits the use of CT images. Similarly, Julip et all. [9] worked on the
ground glass noduled segmentation. Researchers used asymmetric multiphase deformable model. In this, robustness was
constraint for addressing requirements of segmentation for the other types of nodules.

Shakir et al. [11] created a scheme based on voxel intensity segmentation. It incorporates the mean intensity
based thresholding in Geodesic Active contour model and was validated on the limited set of scans, so the robustness of
proposed technique was dubious [12]. Shakibapour et al. [10] designed the concept of optimally clustering set of feature
vectors. Process involved extraction of intensity related features and shape in a given feature data space. Proposed work
with cuckoo search was hybridized with clustering algorithm. This algorithm was introduced to understand protein cell
machinery activities. This helped in detecting protein complexes, which is difficult with traditional algorithms. Authors
have detected protein complex cores. After the construction of dynamic protein network this was achieved [13]. The
authors have worked on CS algorithm on satellite images with aim of contrast enhancement. This work was focusing on
enlargement of virtual effects of satellite images. New enhancement algorithm was used which helps in enhancing satellite
stills. In three different threads this work was moved. At the initial pass, adaption of the chaotic initialization was finished
and this resulted in image’s premature convergence. During second pass, fitness value was adapted which turned on the
strategy of the adaptive Levy Flight, to seek result of the improvement in CSA convergence rate. During final pass, they
introduced mutation randomization technique for felicitation, and ensured with best feasible optimum solution [14].

The authors worked on active contour module for the effective fragmentation of biometric image. In this work,

to segment biomedical images authors have presented one model by considering the intensity inhomogeneity, that imposes
Local Mean and variance (LMV). This technique is called as Local Mean Variance (LMV) Active Contour. [15].
The authors have proposed theory on the automated 3-D lung segmentation that was formulated with the help of active-
contour model, on lung CT images. Proposed system was integrated active contour model. The mean squared errors have
been used in accommodation in homogeneous CT images. Finally detected and fragmented the tumor region. CT images
were exposed to Multiscale Gaussian Distribution for the smoothening of this process and this leads to features
determination of image.

I1. PROPOSED METHODOLOGY

This paper uses new technique for segmentation of the lung nodule. Firstly, the initial lung contour is segmented from
the lung image. This uses adaptive thresholding optimized with Cuckoo search algorithm. Then, it uses Active contouring
to identify the nodule from the segmented lung contour. Finally, MRFs is used for post processing and for enhancement
of the image.

1.Cuckoo search Algorithm.

This algorithm is a nature inspired algorithm developed by Yang and Deb. The working of the algorithm has
been exploited out of nature by observing the behavior of the Cuckoo bird. It assures reduced time complexity.

The Cuckoo bird lays its eggs in the other species bird’s nest and leaves, there are two possibilities after this
1.the foreign bird can identify the cuckoo bird’s egg and throw it out of the nest, 2. The foreign bird can nurture the
cuckoo bird’s egg. If the cuckoo bird’s eggs hatches then the cuckoo bird pushes the foreign bird’s egg out of the nest.
This ensures the cuckoo bird a more better possibility of getting a feed and survival. The cuckoo search algorithm works
based on the same principle.

The same way how the cuckoo bird’s behavior follows the algorithm flows. The algorithm works on a fitness
value which acts as a threshold. Based on comparison of the fitness values the algorithm decides weather to retain the
solution or throw it. After the best fit solution is found the other unwanted solutions are thrown out. The same principle
works in the cuckoo search algorithm. It finds the best fit solution for the problem.

2.Active contour.

This algorithm is used to find the curve structures in the image that can identify the boundaries of a curve
structure in the image. The energy function can be minimized by this method by various internal and external forces. The
surfaces of the curve are considered as internal force and the actual image data is considered as the external force. This
algorithm is widely used in medical imaging for locating object boundaries. External energy is identified by certain
gradient features. The internal energy controls the shape modification of the curve and maintains the search within the
spatial domain of the image.
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Fig. 1. Workflow of the Proposed Technique

At last the segmentation of the image is converted to obtain the minimum energy function. Morphological operations are
performed on the image to fine tune the image in the post processing stage.

The above figure shows the flowchart for the segmentation of the lung nodule from the image. First the image is
preprocessed to remove any discrepancies in the image. Then the image is segmented based on a fitness algorithm to
separate the lung region from the external image. This segmented lung image is fed into the levy flight algorithm with
the cuckoo search algorithm to find out the best fit region where the lung cancer is present. The best fit region is found
and the nodules are segmented using the active contour method. Finally Markov Random fields are applied for the
enhancement of the image.

V. EXPERIMENTS AND RESULTS

To evaluate the performance of the segmentation we applied few segmentation methods, they are Cany differential
operator, Otsu thresholding algorithm, Region growing watershed to focus different kinds of nodules respectively.

The results shows that the segmentation techniques have a High quality in terms of nodules. Our proposed algorithms
could efficiently segment the lung and the lung nodule.

Table 1. Comparison of LBP and proposed method

LBP (avg) Proposed (avg)
Coefficient of similarity | 0.009 0.789

Spatial Overlap 0.358 0.456
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Fig. 2. Coeff of Similarity
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The co-efficient of similarity which shows the difference between the segmented and ground truth images. The apt co-
efficient of similarity is 0.914 and the worst is 0.074.
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Fig. 3. Spat. Overlap
Spatial overlap is the accurate measure of the spatial properties of segmented images. The apt overlap fraction is 0.584
and worst is 0.089. The experimental work shows a spatial overlap fraction of 0.584 that lies within specified range. The
experimental result shows that increased performance when compared with the LBF model.

The below figure shows the obtained results after applying the proposed methodologies on the CT image.
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In this paper, new methodology of the lung nodule segmentation has been proposed and performed experimentation on
few medical CT lung images. our project helps in the early detection of the lung cancer using the aid of digital image
processing and engineering. We hope that our project serves as a good solution for the early detection of lung cancer.
Early detection of the lung cancer will help the doctors find the cure in feasible amount time to prevent the patient from
life threat.

Fig. 4. Obtained output image

V. CONCLUSION
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