International Journal of Research in Engineering and Science (IJRES)
ISSN (Online): 2320-9364, ISSN (Print): 2320-9356
www.ijres.org Volume 10 Issue 6 1 2022 | PP. 148-154

Detecting Lung Diseases Using Deep Neural Network
With Fusion Technique And Identify Their Classification
Results
Mrs.V.Sudha',V.Seethalakshmi? K.Sewanthi®, C.Shobana’

!Asst.Prof Department of ECE & KRISHNASAMY COLLEGE OF ENGINEERING &TECHNOLOGY
234 Department of ECE &KRISHNASAMY COLLEGE OF ENGINEERING &TECHNOLOGY

ABSTRACT

Early detection of lung most cancers is an powerful manner to enhance the survival fee of patients. It is a
essential step to have correct detection of lung nodules in computed tomography (CT) pics for the prognosis of
lung most cancers. However, because of the heterogeneity of the lung nodules and the complexity of the
encompassing environment, it's miles a task to broaden a strong nodule detection approach. In this observe, we
suggest a -degree convolutional neural networks (TSCNN) for lung nodule detection. The first degree primarily
based totally at the stepped forward U-Net segmentation community is to set up an preliminary detection of lung
nodules. During this degree, so one can acquire a excessive keep in mind fee without introducing immoderate
fake fine nodules, we suggest a brand new sampling method for schooling. Simultaneously, a -section prediction
approach is likewise proposed on this degree. The 2" degree within side the TSCNN structure primarily based
totally at the proposed twin pooling shape is constructed into 33-d-CNN type networks for fake fine discount.
Since the community schooling calls for a giant quantity of schooling records, we designed a random masks
because there cords augmentation approach on this observe. Furthermore, we've got stepped forward the
generalization capacity of the fake fine discount version via ensemble mastering. We tested the proposed
structure at the LUNA dataset in our experiments, which confirmed that the proposed TSCNN structure did
acquire aggressive detection overall performance.
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I.LINTRODUCTION

Lung most cancers is a ailment of strange cells multiplying and developing right into a tumor. Cancer
cells may be carried far from the lungs in blood, or lymph fluid that surrounds lung tissue. Lymph flows thru
lymphatic vessels, which drain into lymph nodes positioned with inside the lungs and with inside the centre of
the chest. Lung most cancers frequently spreads closer to the centre of the chest due to the fact the herbal waft
of lymph out of the lungs is closer to the centre of the chest. Metastasis takes place while a most cancers
molecular leaves the web page in which it started and actions right into a lymph node or to every other a part of
the frame thru the blood stream. Cancer that begins off evolved with inside the lung is referred to as number one
lung most cancers. There are numerous special kinds of lung most cancers, and those are divided into important
groups: Small molecular lung most cancers and non-small molecular lung most cancers which has 3 subtypes:
Carcinoma, Aden carcinoma and Squamous molecular carcinomas. The rank order of cancers for each ladies
and men amongst Jordanians in 2008 indicated that there have been 356 instances of lung most cancers
accounting for (7.7 %) of all newly identified most cancers instances in 2008. Lung most cancers affected 297
(13.1 %) men and 59 (2.five %) women with a male to girl ratio of five:1 which Lung most cancers ranked
2ndamongstmen and tenth amongst women [2]. Figure 1 suggests a standard description of lung most cancers
detection device that includes4simpleranges. The first degree begins off evolved with taking a group of CT pics
(everyday and strange) from the to be had Database from IMBA Home (VIA-ELCAP Public Access) [3]. The
2nddegree applies numerous strategies of photograph enhancement, to get quality stage of exceptional and
clearness. The 0.33degree applies photograph segmentation algorithms which play an powerful rule in
photograph processing ranges, and the fourth degree obtains the overall functions from superior segmented
photograph which offers signs of normality or abnormality of pics. Lung most cancers is the maximum risky
and great most cancers with inside the global in keeping with degree of discovery of the most cancers cells with
inside the lungs, so the method early detection of the ailment. Performs a completely critical and critical position
to keep away from severe superior ranges to lessen its percent of distribution. The purpose of this studies
changed into to stumble on functions for correct pics assessment as pixels percent and masks-labeling.
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Figure 1. Lung cancer image processing stages

A. Material and Method

In this research, to obtain more accurate results we divided our work into the following three stages:

1. Image Enhancement stage: to make the image better and enhance it from noising, corruption or interference.
The following three methods are used for this purpose: Gabor filter (has the best results), Auto enhancement
algorithm, and FFT Fast Fourier Transform (shows the worst results for image segmentation).

2. Image Segmentation stage: to divide and segment the enhanced images, the used algorithms on the ROI of the
image (just two lungs, the methods used are: Thresholding approach and Marker-Controlled Watershed
Segmentation approach (this approach has better results than thresholding).

3. Features Extraction stage: to obtain the general features of the enhanced segmented image using Finalization
and Masking Approach.

To resolve the troubles mentioned above with inside the heterogeneous CT pics, we suggest a -degree
convolution neural networks (TSCNN) on this observe. This community structure is split into ranges: the
candidate nodule detection degree that is primarily based totally at the stepped forward U-Net and the fake fine
discount degree that is primarily based totally on 3-d-CNN. The reason of the primary degree is to acquire a
location of hobby in which a lung nodule can be gift; the reason of the second one degree is to lessen fake
positives in candidate nodules acquired with inside the first degree. In standard, TSCNN can stumble on
numerous kinds of lung nodules and obtain a higher detection fee. Our technical contributions on this painting
are the subsequent. A U-Net segmentation community primarily based totally on Residence shape changed into
designed and used to carry out preliminary detection of lung nodules. In addition, we suggest a brand new
sampling method to choose samples for schooling, after which educate the community primarily based totally at
the offline tough mining concept to make the version appropriate for the ones indistinguishable samples. Finally,
the use of the proposed -section prediction approach can efficaciously lessen fake fine nodules. Based at the
layout of the twin pooling technique, we've gotconstructed33-d-CNN community architectures devoted to
lowering fake fine lung nodules, which might be primarily based totally on SEResNet, Dense Net, and Inception
Net type networks. It is really well worth noting that to acquire a higher type effect; we suggest the random
masks as a records augmentation approach. In addition, we've got in addition stepped forward the generalization
capacity of the proposed fake fine discount version via ensemble mastering.

ILLITERATURE SURVEY

Lung cancer is one of the most severe and widespread that constitutes a major public health problem
and has a high mortality rate. In this regard, proper segmentation of lung tumor from X-ray, Computed
Tomography (CT scan) or, Magnetic Resonance Imaging (MRI) is the stepping stone towards achieving
completely automated diagnosis system for lung cancer detection. With the advancement of technology and
availability of data, the valuable time of a radiologist can be saved using computer tools for tumor segmentation.
In this work, we present a data driven approach for lung tumor segmentation from CT scans by using recurrent
3D-DenseUNet, a novel fusion of Convolution and Recurrent neural network. Our approach is to train this
network using image-volumes with tumor only slices of size (256 x 256 x 8). A data-driven adaptive weighting
method is also used in our approach to differentiate between tumorous and non-tumorous image-slices, which
show more promise than crude intensity thresholding of 0.70 that we have used in this work for competition
purpose. Our model has been trained and tested on the NSCLC-Radio mics dataset of 260 patients, provided by
The Cancer Imaging Archive (TCIA) for 2018 IEEE VIP Cup. In this dataset, our proposed approach achieves
an average dice score of 0.74, mean surface distance of 1.719 and 95% Hand off distance of 7.249[1].

Accurately and reliably automated segmentation of nodule could play an important role in lung cancer
diagnosis. The chest Computer Tomography (CT) lung images are used to detect real malignant (cancerous)
nodules. An effective Spatial Fuzzy C-means clustering with level set is proposed in this work to effectively
segment the suspected lung nodules from CT images in order to detect the lung cancer. After segmentation,
features were extracted and fed to neural network for classification. The classification process is done by using
feed forward-back propagation in neural network. Performance of the proposed system was evaluated using 106
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subjects’ Computed Tomography (CT) images retrospectively obtained from the Bharat Scans, Chennai. The
proposed method reduced the false positive nodule candidates significantly. It has achieved the sensitivity and
accuracy of 88% and 84%, respectively [2].

With the increasing number of lung cancer patients, the CAD system is playing an increasingly
important rule in the field of automatic identification for medical images. Since the 3D characteristics of low-
dose CT images make the 3D convolution more suitable than 2D convolution, in this paper, we propose a
method to detect lung nodule of lung CT images using 3D convolutional neural networks. Combined with the
traditional morphological preprocessing methods, 3D convolutional neural networks are applied to lung CT
images. The experimental accuracy indicates that this method is suitable for the problem of lung nodule
detection and has great room to improve. The experimental results also demonstrate that the application of deep
learning in the medical field will bring great progress for medical development [3].

Early identification of lung cancer includes detection of uncertain nodules and classifying them into
different condition of disease. The identification stage includes pattern matching and confirmation to increase
accuracy, performed by fuzzy logic, support vector machine, statistical classifiers. The categorization stage
involves matching characters (texture, shape and density) of the detected nodules to characters of normal cells
(texture, shape and density) of nodules with known condition of disease (confirmed by sample extraction
techniques). The nodule detection is mainly considered as it plays an important role in cancer detection nodules
extracted are classified using neural network classifiers to differentiate between normal and abnormal lung
cancer[4].

111.PROPOSED SYSTEM

Our proposed approach is centered on pre processing approach the use of CT pics and deep mastering
neural community set of rules to assess the lung diseases. The enter pics are preprocessed earlier than fetching it
into the function extraction degree. Using KAZE Extraction approach and photograph fusion CNN to become
aware of tiny item gift with inside the screening photograph is tumor or nodule. Using inputs are fetched to the
ensemble CNN to acquire the twin type effects. The use of MATLAB software as a choice version to evaluation
the effects. The lung nodule detection framework proposed on this paper is split into ranges. The first degree is
the detection of candidate nodules that is primarily based totally at the U-Net structure to obtain the detection of
candidate nodules by means of segmenting suspicious nodules. The 2nddegree is the discount of fake fine
nodules that is primarily based totally at the3-d-CNN structure to remove fake fine nodules thru the combination
of more than one models. For nodule localization, the assessed Retina Net structure accomplished forty three
true positives, 26 fake-positives and 22 fake-negatives. In assessment, overall performance of the 2 readers
changed into changed into 42 + 2 true-positives, 28 + zero fake-positives and 23 + 2 fake-negatives. Lung
segmentation changed into used to exclude extra thoracic detections. For lung segmentation a Dice rating of
zero. Ninety seven changed into accomplished.

In order to research if large nodules may be detected extra without difficulty and if nodules in
radiographs with many extra nodules are detectable extra without difficulty, we plotted those parameters in
opposition to the detection rating and carried out a linear regression version for the variety of nodules and the
nodule size. False-fine most cancers diagnoses alternatively may also cause huge mental results in patients,
consisting of modifications in self-notion or anxiety, as investigated for colorectal cancers.

Thus, for a success lung most cancers screening, retaining the fee of fake-negatives and fake-positives
as little as feasible is mandatory. With the upward push in computing power, deep-mastering primarily based
totally pc-aided prognosis (CAD) structures have won hobby with inside the studies community. Only recently,
overall performance of human readers in disciplines consisting of breast most cancers screening6 and
dermoscopic cancer photograph classifcation7, eight changed into met or maybe exceeded. For mammography
and chest X-ray classification, networks which might be educated with case-stage labels confirmed promising
results9-12. However, such structures can best offer ailment places by means of using strategies consisting of
saliency maps13. As those typically offer best faulty vicinity boundaries, it's miles of hobby to educate such
device with distinct annotations consisting of field coordinates or segmentations. Besides, it's also feasible to
educate such networks in a semi-supervised way, e.g. in which part of the records is categorized on pixel-stage
and the last radiographs are annotated on case-level14.

For deep mastering implemented on CXR pics with pixel stage annotations, U-Net-like architectures
may be hired for segmentation tasks15, 16. Current kingdom of the art work strategies for pneumothorax
detection17 or mammography screenin6 employ field-annotations, which may be derived from pixel sensible
annotations. Both aforementioned researches use a Retina Net structure, a one degree detector18, 19, that is
characterized by means of a quicker inference time than degree detectors20, 21. Repurpose of this observe
changed into to educate a Retina Net detector for the venture of pulmonary nodule detection, which is powerful
to overseas bodies. We evaluated its accuracy for screening and nodule detection tasks. Furthermore, we as
compared its overall performance to the individuals of a reader observe.
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IV. METHODOLOGY

KAZE Feature
™ badion ™ |M| > Conv-Net
npu

2> Image » : =

" > i Test |
P Image Fusion m= @ -

Conv-Net
= — 2
Training | ———
Image T l
> from >
Dataset pp|  Morohology Decision Model
i) Segmentation

Lung CT L &

" Classified Result

Nodule / Tumor

Figure 2 Block Diagram

A. Preprocessing

The input dataset is collected from TCIA and 1Q-OTH/NCCD website, contains the [17] Lung CT
images with detected Lung nodules and Lung tumor as well, also the IQ-OTH/NCCD dataset contains the Liver
Tumor or Normal CT images of various patients. The input images are preprocessed before fetching it into the
feature extraction stage. The input test image is read, resized into common matrix for ease of handling. The
processed image data is further applied to morphology image segmentation where the image is dilated, open and
closed by the binary morphology operations.

KAZE Feature Extraction

The upgraded picture input is additionally prepared with KAZE highlight extraction method. Element
descriptors are needed to be tuned in a manner the special pixel guides need toward be removed from the
information test picture through non-straight space. For distinguishing central focuses, we figure the response of
scale-normalized determinant of the Hessian at different scale levels. For multi-scale feature acknowledgment,
the game plan of .Differential heads ought to be normalized concerning scale, since by and large the assembly of
spatial auxiliaries decay with scale. Where LxX, Lyy go about as the flat subsidiary and vertical subordinate in
second request individually. The descriptor searches the exceptional focuses and applies to every one of the
sifted pictures from the non-straight space. The finder reaction at different levels is being followed if there
should be an occurrence of article following modules.

B. Image Fusion

The preprocessed image is further fused with the reference image through gradient mapping.[10] The
fusion is required to highlight the tumor portion alone. The fused image with color mapped image is fetched to
the CNN model to make the pattern matching score with the trained dataset of lung and liver separately.
MATLAB toolbox utilizes a composite image fusion process, that blends the one image with another in case of
both images comes under same dimension. The formula to obtain the image composite process is given below.
Where for every occurrence of x pixels the replacing the gradient color function of g(x) is applied. The outcome
of the image looks like the composite of two images.

C. Morphology Segmentation

The non-linear image processing technique that handle the shape of the region or the features that
determine the unique identification of the region that is segmented. The semantic object segmented after the
binary conversion and fusion technique, further processed with few morphology steps includes, image dilation,
opening the smaller area and closing the smaller holes etc. Once certain steps applied, the sharpened image
object is highlighted in the binary masked form.
D. Ensemble Model
Feature based approach
The proposed CNN architecture is tuned to handle the given input images of different parameters. The lung
images and Liver images are tested separately. The proposed Deep Net consists of 1x1000 samples of feature
points to the input layer arranged with CNN model 1. The ReLu layer and Classification layer follows. The fully
connected layer extracts 384 samples. The database images are trained in the same way extracting the features
and formed 1x1000xN training vectors.

WWW.ijres.org 151 | Page



Detecting Lung Diseases Using Deep Neural Network With Fusion Technique And Identify ..

Image based approach
Another approach where the test image of dimension 100x100 is fetched to the input layer arranged with CNN

model 2. Certainly, the database images of both Lung and Liver is trained in the same way by applying
morphology operation and cropped image of 100x100 is considered.

Decision Model

Based on the feature based result that runs up to 1000 epochs, to train and test the given input data, the
decision is made using the quantitative measures such as accuracy and error tolerance. The system also focuses
on reducing the false negative values. Hence in order to get the result with reduced false rate, the ROC curves
are formed. The final decision classifies the given test image belongs to Class A = Tumor, Class B= Nodule or
Class C= Normal. In few cases tested, Normal and nodule belongs to same class and regarding the similarity
coincidences further the system is improved with tuned CNN models.

V. RESULTS AND DISCUSSIONS
A.Preprocessing

Masked Image

Crop Image

Fig 3. Simulation result showing preprocessing output, masked and Morphology extracted outputs

B. Feature Extraction
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Fig 4. Simulation result showing Feature extraction output

WWW.ijres.org 152 | Page



Detecting Lung Diseases Using Deep Neural Network With Fusion Technique And Identify ..

C. Classification

o
@
5:‘"

& Training Progress (31-Aug-2021 143324

Training Progress (31-Aug-2021 14:33:24)
Resuits
Validation accuracy. NA
Training finished: Reached final terafion

Training Time

Starttime: 31-Aug-2021 143324
Elapsed ime: 1sec

, 60 L = b
& = = s Training Cycle

Nodde Acc=088111% Epoch: 200f20
4 G Herabon; 20020
oK
SR fierafions per epoch: 1
2 Marimum iterafions: 2
10 Validation

Frequency. NA
2 4 6 8 10 12 ¥ 1 1B 2

Iteration
Accuracy

\ Training (smoothed)
4 Trairing

— -8 - Vaidation

Loss

Loss

Training (smoothed)

Traring
10

0 2 4 6 8 10 12 # 16 1® 2

— 44— - Vaidation

Fig 5. Classification notification and internal loss function

TABLE I. Comparative analysis of Accuracy
With respect to existing systems

1 [10] M. = VGG16-RCNN Spider Image @ 84%
Menikdiwela dataset
etal., (2017)

2 [11] Z. Yang | YOLO V3-SlimNet | Traffic Image | 85%
etal., (2019) dataset

5 Proposed Deep Blob-Net = Medical images = 99.8%
System (pretrained)

VI. CONCLUSION

In this observe, we designed a -degree convolutional neural community structure to higher stumble on
lung nodules. Specifically, with inside the first degree, we used the U-Net segmentation structure primarily
based totally at the Res Dense shape for hard detection of nodules, and designed a sampling method for the
nodule. The method divides the sampling location into 3kindsin keeping with the space of the contemporary
voxel factor from the nodule and its depth facts, which might be the location in which the nodule is positioned,
the history location with excessive correlation with the nodule, and the low correlation history location a long
way from the nodule. And we additionally suggest a -section prediction scheme that is a prediction approach to
speedy has hard segmentation after which carry out the best segmentation in a smaller nearby location. In the
second one degree, we use the proposed 3-d-CNN primarily based totally ensemble mastering structure to in
addition remove fake fine nodules. It is really well worth noting that we changed the max pooling layer in 3-d-
CNN with the proposed twin pooling layer. In addition, we suggest a records augmentation. Approach referred
to as random masks, that may convert randomly paired fine (poor) samples into poor (fine) samples. Finally,
from the experimental factor of view, we tested every aspect and ordinary overall performance of the proposed
lung nodule detection approach the use of the ablation observe and experimental assessment
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