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Breast cancer is a lethal illness that has a high mortality rate. In treatment, the accuracy of diagnosis is crucial. Machine learning
and deep learning may be beneficial to doctors. *e proposed backbone network is critical for the present performance of CNN-
based detectors. Integrating dilated convolution, ResNet, and Alexnet increases detection performance. *e composite dilated
backbone network (CDBN) is an innovative method for integrating many identical backbones into a single robust backbone.
Hence, CDBN uses the lead backbone feature maps to identify objects. It feeds high-level output features from previous backbones
into the next backbone in a stepwise way. We show that most contemporary detectors can easily include CDBN to improve
performance achieved mAP improvements ranging from 1.5 to 3.0 percent on the breast cancer histopathological image
classification (BreakHis) dataset. Experiments have also shown that instance segmentation may be improved. In the BreakHis
dataset, CDBN enhances the baseline detector cascade mask R-CNN (mAP� 53.3). *e proposed CDBN detector does not need
pretraining. It creates high-level traits by combining low-level elements. *is network is made up of several identical backbones
that are linked together. *e composite dilated backbone considers the linked backbones CDBN.

1. Introduction

Breast cancer treatment is a multidisciplinary endeavor, with
the pathologist’s role being to determine the correct diag-
nosis. To detect a cancerous breast growth, anomaly
screening imaging, pathological imaging, mammography,
magnetic resonance imaging, and ultrasound were used.*e
type of radiographic imaging or histopathological images
used is determined by the characteristics of the breast tissue.
A radiographic deviation from the norm reveals a tissue test

that must be obtained to make the correct judgment. *e
pathologist evaluates the tissue to determine whether it is
beneficial or harmful (malignant). Not all masses seen by
imaging represent malignant development. Certain bosom
lumps, such as fibroadenomas, are benign tumors [1]. A
biopsy involves the use of a small needle to extract the thin
center of the tissue, which is subsequently processed in a
pathology lab. *e tissue is divided into small parts and
placed on glass slides. Under the magnifying lens, the
striking colors imparted to the glass slides that stain the
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tissues pink and blue are visible. Pathologists examine the
slides with a magnifying glass to evaluate if the tissue test is
for a hazardous malignant growth. Creating many similar
backbones may result in a stronger backbone for cancer
detection. *e composite dilated backbone (CDB) considers
the linked backbones. *is network is made up of several
identical backbones that are linked together, known as
helper and lead backbones. Composite connections transfer
higher-level characteristics to the next backbone layer from
left to right, while the lead backbone’s feature maps are
utilized for object detection. CDBN improves detection
performance by combining high-level and low-level data
from many backbones [2]. *e visible layer of CDBN re-
ceives random overlapping white images. Minibatches are
taught through pictures. When a sample is not represen-
tative, they assist in reducing the noise. It creates high-level
traits by combining low-level elements. Notably, unlike a
pretrained model utilizing ResNet or ResNeXt, a CDBN
detector does not need pretraining. Before one does that,
create a new backbone and train it on ImageNet.

A backbone network trained on the ImageNet dataset is
often used to extract core object recognition attributes. It seems
to be rational since more representational features suggest
higher performance. Despite encouraging results from im-
proved detectors with deep and broad backbones, further study
is needed [3, 4]. Pretraining a new backbone on ImageNet
improves detection performance as well. When gathering basic
item identification data using contemporary backbone net-
works, a similar problem develops. In the BreakHis dataset, we
obtain 53.3 mAP for object identification.

In Section 2, we describe how to generate many ex-
tremely comparable object-detecting backbones, which may
improve the performance of many existing detectors.

Section 3 represents the proposed CDBN model, Section 4
displays experimental results, and Section 5 gives the
conclusion.

2. Background

Many convolutions neural networks (CNNs) have helped
with the categorization and detection of the items described
here to train deep CNNs faster.

2.1. AlexNet. AlexNet recommends utilizing saturating ac-
tivation functions, such as Tanh Sigmoid [5]. Overfitting is
reduced by dropping out, while feature augmentation is
corrected by max-pooling. AlexNet improves training effi-
ciency.*e number of parameters in the AlexNet’s movement
dataset has been raised to 62.3 million. *e picture measures
227× 227× 3. It uses 4096 neurons to classify 1000 objects.
*e image was convoluted using 96 11× 11 kernels, stride size
4, max pooling with stride size two, and filter size 3× 3. *e
convolution with 128 filters of size 5× 5 and a stride is used to
create 4096 neurons. *en, the convolution with 192 filters
and one stride followed by max-pooling with 128 filters of
stride two and filter size 3× 3 were used. *e Softmax acti-
vation function gives 1000 values together with classification
scores. As indicated in the internal architecture of AlexNet in
Figure 1, the number of trainable parameters is 34,944,
614,656, 885,120, 1,327,488, 884,992, 37,748,736, 16,777,216,
and 4,096,000, for a total of 62,369,152 parameters.

2.2. VGG-16 Network. It accepts 224 × 224 images as input
and has three channels, which are ensured by two 64-
kernel convolutions in layer 1. *e max pool layer with a
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Figure 1: Internal processing of AlexNet architecture.
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stride of 2 × 2 reduces the dimension by 50% with 128
channels, followed by two convolution layers in layer two.
Layer 3 is made up of a pooling layer, three 256-channel
convolution layers, layer four and layer five, max-pooling,
and three 512-channel convolution operations. Layer 6
consists of two totally connected layers of 1 × 1 × 4096
neurons, followed by a set of 1000 neurons. *ese are sent
to the SoftMax layer, which generates the classification
values. ReLu is used in VGG-16 hidden layers, such as
AlexNet, to make VGG-16 more efficient and faster to
train. Figure 2 depicts the number of trainable parameters
required in each layer to be 36,844, 147,456, 589,824, and
2,359,296. It takes 102,760,448, 16,777,216, and 4,096,000
trained parameters for the completely connected layers,
for a total of 138 million parameters. *e VGG-16 net-
work has 16 layers and an error rate of 7.7 percent. *is
network uses a real-time activation algorithm without
local response normalization to conserve memory [6, 7].
*e VGG employs a 3 × 3 kernel with stride 1, while
AlexNet employs an 11 × 11 kernel with stride 4. Max-
pooling decreases the picture size after five convolution
units. In the first layer, there are 4096 neurons. *e second
layer reduces the picture size while increasing the number
of channels in the picture.

2.3. ResNet (Residential Network). Gradients are dropped in
the deep layers as the network depth and learning rate are
changed. ResNet, which is based on residual networks,
addresses the learning rate issue by introducing a network
layer that boosts performance [8]. ResNet addresses the
problem by bypassing the input information to the output
while retaining the integrity of the information. *e net-
work is trained on input and output changes. ResNet varies
from other networks because of bypassed or skipped
connections [9]. Some layers in the deeper network may be
ignored by the ResNet, causing the network’s output to
vary. It is as follows: in the layer, the input and weight are
multiplied, and bias is added.

Change the number of deep layers and their position,
which is amazing. 11.17 million variables and 512–64 output
channels are available. ResNet 152 contains sixteen routes
shown in Figure 3, while ResNet 50 has 32 shown in Figure 4.
With 128–2048 ResNet-152 filters, it mademore than 20% of
the top-1 and 5 errors. *e abbreviation for 64 broad routes
is 64× 4 d. *e main distinction is between flaws in training
and errors in testing.

Table 1 shows a comparison of benign, intermediate, and
malignant phyllodes tumors with attributes like tumor edge,
connective tissue cells, mitoses, atypia of stromal cells,

AlexNet

Cell detection Cell segmentation

ResNet

CDBN

Figure 2: Different techniques of diseased tissue cell identification and segmentation in database B (TP in red, and green was FN, with a blue
dividing line).
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overgrowth of the stroma, and heterologous cancerous el-
ements. It has less than 25% glandular tissue and stroma.*e
glandular tissue and stroma account for 25–50% of the
glandular tissue and stroma in the Level 2 scattered fibro
glandular bosom.*e glandular tissue stroma contributes to
about 75% of the very thick breast tissue because of the
abundance of adipose tissue. Bosom thickness levels 1 and 2
are referred to as “nonthick.” As the fat shows black on a
mammogram while the disease appears white, having more

fat in level 1 and level 2 thickness bosom facilitates the
identification of bosom cancer.

A white tumor on a dark backdrop is difficult to spot
because the glandular tissue, the stroma, and tumors are all
white on a mammogram.*e abundant glandular tissue and
stroma in level 3 and level 4 bosoms make detecting ma-
lignant development more challenging. *erefore, it is more
difficult to recognize a white disease against a white back-
drop. High breast thickness makes the bosom feel harder and
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Figure 3: (a) A basic ResNet block. (b) A bottleneck block for ResNet-50/101/152. (c) RestNext 50 building block with cardinality 32.
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4 Computational Intelligence and Neuroscience



uneven, making physical inspection more difficult to dis-
cover a tumor. Improved mammography is currently the
most effective technique to screen for breast illness, however,
women with dense breasts may wish to consider alternative
imaging procedures to detect the signals of malignant breast
growth early on [10–14].

Mitoses that are cellular, moderate, and asymmetrical,
when analyzing phyllodes tumors, precision and consistency
are necessary. It is vital to correctly diagnose potentially
deadly phyllodes tumors, which must then be carefully re-
moved and appropriately treated. *e risk of metastasis and
mortality from these tumors is well-recognized, yet it is quite
varied. Subjectivity and other human variables, however,
may lead to mistakes that affect tolerant consideration.
Given the significance of these advancements in the
promising field of computerized pathology, the cycle is also
time-consuming and costly. *ere are many distinct forms
of breast tumors that may be classified based on how the
tumor cells appear under a microscope. *ese categories
apply to both benign and malignant tumors.

3. The Proposed Model

*e histopathology breast image is provided below in the
RGB (color) format. *e RGB format makes it more difficult
to distinguish between cell nuclei and other components.
Preprocessing smoothens the pixels and boosts the contrast.
Smoothen the picture using the median filter. Bottom-hat
and top-hat filtering reduce noise in images. Increase the
contrast between the nucleus of the cell and the background.
*e median filter, which is a nonlinear filter, successfully
retains cell edges in the images of breast cancer. *e purpose
of feature extraction is to enhance the overall classification
and prediction performance [15, 16]. *e process involves
producing prospective features using different transforma-
tion techniques. *ese attributes are put together to make
feature vectors, which are then used as inputs in the clas-
sification process. ResNet is split into two sections. *e first
block is the identity block, which has the same input and
output dimensions as the other blocks. *e second kind is
the convolutional block, which is useful when the size
fluctuates, as seen in Figure 5, which is used in the proposed
model along with AlexNet to get accurate results. When the
input and output activation have the same dimensions, the
identity block is a frequent ResNet block to utilize.

*e original measurement variable function is used to
categorize and recognize patterns. *is subset is chosen by a
genetic algorithm. *e classifier analyses this data to deter-
mine the picture’s benignity. *ese are overfitting metrics.
*e genetic algorithm employs random people’s genes to
optimize. BreaKHis is categorized into two categories: helpful
tumors and dangerous tumors. Unlike previous needle biopsy
techniques, this one is conducted in an emergency clinic
under general anesthetic. Fibroadenomas aremost frequent in
women in their twenties and thirties. Malignant phyllode
tumors are a rare kind of breast cancer. Lobular carcinoma
occurs in the groupings of milk-producing organs called the
lobules. LCIS is neither a real precancerous condition nor a
benign cervix growth. Papillary carcinoma (P.C.) malignant
growth is themost frequent kind of thyroid disease.Mucinous
carcinoma may occur in places other than the bosom, such as
the colon or rectum. Deep learning is employed by the model
to recognize and categorize photographs accurately. Maxi-
mum pooling is a downsampling process used to reduce the
size of a picture, thus saving calculation time and preventing
overfitting. ReLu avoids the cancellation problem because of
the zero-threshold value. It does not need any learning pa-
rameters, and the channel size remains constant throughout
the processing. *e bulk of target detectors in the market
today are based on image categorization. *is work proposes
a novel method for combining existing backbones to create a
new backbone that is just for target identification. CDBN
combines advanced and low-level capabilities from many
backbones, resulting in increased detection performance. A
hidden layer is added to the input layer of the model.

Reduced overfitting, increased model speculation, and
improved performance are the advantages of information
expansion. As histological imaging datasets for breast cancer
are scarce, overfitting occurs in CNNswhen themodels absorb
the complexities of data preparation too effectively. *e rec-
ommended method of adding new data is time-and money-
consuming, however, it overcomes the issue of overfitting.

*ey pay special attention to two major aspects: overall
design and cytological details. *e photographs are classified
by these professionals based on the kind of bosom ailment
and the amount of damage within each group. Deep learning
is employed by the model to recognize and categorize
photographs accurately [17–20]. By looking at the hema-
toxylin and eosin-bloated tissue, pathologists can figure out
the kind of malignancy and how bad the cancer is.

Table 1: A comparison of benign, intermediate, and malignant phyllodes tumors.

Attribute Benevolent Marginal Malignant

Tumour edge Perfectly identified Maybe centrally
sneaky Sneaky

Connective tissue cells Similar to a noncancerous breast lump
but often mild

Corpuscular and
medium Cellular and clear

Mitoses (high-power field) <5 per 10 5–9 per 10 Greater than 10
Atypia of stromal cells Nil or a little amount Moderate to mild It is possible to mark it

Overgrowth of the stroma Missing Missing or minor
presence Omnipresent

Heterologous cancerous
elements Missing Missing It is uncommon, however, if it is there, it

is diagnostic.
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CLAHE lowers noise amplification and enhances
neighborhood discrimination by restricting the height of the
neighborhood histogram. *is method separates the picture
into subareas before rearranging the histogram of each
subdistrict. *en, independently level each subdistrict’s
histogram, gain the changed dark incentive by adding each
pixel, and see the difference limited to flexible histogram
even with image improvement [21, 22]. Make the image in a
more detailed manner, and make the edges sharper in every
part of it. CLAHE analyzes individual tiles rather than the
whole picture. Bilinear interpolation is used to eliminate
ambiguous tile borders. Using this method will boost the
contrast of images.

As it performs better than tanh and sigmoid, ReLu
(rectified linear unit) substitutes the negative value after
convolution with zero. *e ReLU layer of a convolutional
neural network combines nonlinearity with rectification.
One has no control over the right side, and the threshold is
set to zero. It is a piecewise model that performs basic
computations.

C
L
i � max 0, C

(L−1)
i􏼐 􏼑. (1)

Equation (1) shows the ReLU function. *e ReLU
function, which is the function’s derivative, is likewise
monotonic in nature. In contrast, the output of C

(L−1)
i is 0 for

any negative input, whereas the output of C
(L−1)
i is any

positive input. Because of this, the output is a value that is
somewhere between 0 and infinity. After examining how the
ReLU activation function modifies inputs, the next step is to
visualize the resulting changes in the data.

Firstly, start by creating the ReLU function, so that one
knows what one is talking about.

ReLU (C(L−1)
i )

If (C(L−1)
i )> 0, then: C

(L−1)
i

else:
return an empty (zero).

*e positive value after the operation indicates that it is
more significant, while the negative value indicates that it is
less essential. *e value greater than zero remains unal-
tered, however, the value less than zero is reset to zero.
*ese are some of the reasons behind ReLu’s exceptional
performance. It reproduces the gradient productivity and
avoids the cancellation problem because of the zero-
threshold value. It is straightforward and efficient to im-
plement in CNN.

Depending on the training data, each layer has between
50 and 700 neurons. CDBN is made of several identical
backbone networks (divided into auxiliary and main
backbone networks) and composite linkages that connect
them. Using CDBN saves time over creating a new back-
bone network and pretraining on ImageNet. CDBN’s key
feature effectiveness has been enhanced. Foreground items
exhibit greater activation levels than background objects
according to the feature maps in our CDBN.*ey all rise by
1.5 to 3.0%, which shows that our composite backbone
network works well. CBNet connects the parallel stages of
neighboring backbones through composite connections,
resulting in numerous similar backbones. It is used in
object identification to feed the output features from the
previous backbone into a new backbone, which then
outputs the features from the backbone that came before
that one.

*e bulk of target detectors on the market today are
based on image categorization. Detection is finetuned after
pretraining using ImageNet. *en, there is the question of
whether this kind of backbone can be utilized to extract
image features for target identification to maximize
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Figure 5: *e identity and convolution block.
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performance [10, 23–26]. *e expense of reaching excep-
tional detection performance, on the other hand, would be
rather significant if a new backbone was developed and
pretrained on ImageNet. *erefore, this work proposes a
novel method for combining existing backbones to create a
new backbone that is just for target identification.

*is study offers a CDBN as seen in Figure 6. *e image
after performing dilated convolution is given to the back-
bone network, and then the backbone network generates the
features that are given to ResNet, followed by AlexNet that
accurately detects the cancerous cells. It connects multiple
stages with neighboring backbones at the same horizontal
point, thereby connecting many stages [26]. *e backbones
have been merged. *e diagram depicts the whole infor-
mation flow from left to right. *e output of the helper
backbone (also known as advanced features) is sent through
the composite connection to the next backbone, which acts
as the stage’s input at the same horizontal position, and the
output of the final backbone (lead backbone) is used for
target identification.

CDBN combines advanced and low-level capabilities
from many backbones, resulting in increased detection per-
formance. CDBN does not need to be pretrained. Instead,
CDBN must employ pretrained backbone models (such as
ResNet and ResNetXt) to create each backbone. Dilated
convolution enhances receptive field while retaining feature
map resolution (max-pooling or strided convolution will
reduce the feature map resolution). *e “dilation rate”
hyperparameter is proportional to the convolution kernel’s
intervals. It reduces the conflict between feature map reso-
lution and receptive field size, however, it has drawbacks. All
neurons in a feature map have the same receptive field,
allowing for a single scale. In other words, putting CDBN into
use is more efficient and cheaper than making a new model.

4. Experimental Results

*e efficacy of features enhanced through a composite di-
lated backbone network as compared to a single backbone
network is shown in this section.

4.1. Datasets. *e study used datasets BreakHis [23] and
BreCaHAD [10]. In all, 82 individuals contributed 7909
photos of breast tumors (2480 benign and 5429 malignant)
(40x, 100x, 200x, and 400x). BreCaHAD is a red, green, and
blue microscopic picture collection.

4.2. Pathological Image Classification Using CNN. *e re-
vised CNN algorithm’s cell identification results were
compared to those of ResNet101 and AlexNet in datasets.
Across three datasets, the modified CNN approach had the
greatest ROC AUC. Figure 7 shows the graph between
ResNet 101, AlexNet, and the CDBN model, and the pa-
rameters are true positive rate versus false-positive rate. It
shows better and higher than 92 percent accuracy.

4.3. Pathological Cell Detection and Regional Segmentation
UsingCNN. In this study, the results of the CNN algorithm’s
aberrant cell detection were compared to the results of
ResNet101 and AlexNet in Figure 8. Normal cell identifi-
cation using the proposed model, ResNet101, and AlexNet
model produced the averages of (86.05), (73.92), and (68.85),
respectively.

*e proposed model, ResNet101 model, and AlexNet
model found ill cells with average F values of 81.99, 69.54,
and 73.23. As indicated in Figure 8, these approaches dis-
covered many problematic cells with average Re values of

Image

Dilated
Convolution

Backbones 1 Backbones 2 Backbones K

Total 32 Paths

Output

Figure 6: Composite dilated backbone network for object detection.
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(88.43), (69.95), and (51.25). *ese results were higher than
the other two methodologies’ problematic cell identification
rates of acc, f, and re (0.05). *e ROR-PT image analysis
accuracy averaged 76%. Kappa 0.47 ROR-PTwas found to be
more accurate in low-to-intermediate-grade tumors (85%)
than in high-grade tumors (86%). Image analysis and his-
tological subtype may predict tumor grade. Image analysis
properly identified lobular and ductal cancers 94% of the
time.

It was largely of a qualitative character. Many databases
include the approach. Breast histopathology images were 85
percent accurate. 89.27 percent recalled and had an F-
measure of 80.09 percent. *e cells were then color-coded,
with red representing TP and blue representing normal cells.
Green is the color of the letter FN (missing cells). Mis-
identified cells were highlighted in yellow (FP), as shown in

Figure 2. *ere was no global optimization applied in this
study to recognize and segment images. *e model’s pa-
rameters will be modified later. *e device counts the
number of filamentous fractures. Breast cancer pathology
photographs may assist in quantitative tumor grading. By
detecting and segmenting cells in the pathology pictures of
the breast tissue, the CNN algorithm aids in the detection
and prognosis of breast cancer and other disorders. *e
feature graph accuracy of the two approaches grows with
picture size. Stress histograms are outperformed by deep
learning.

In this study, deep learning beats the standard stress
histogram technique for extracting sick tissue features.*ere
is a lot of promise in computer-aided diagnosis and prog-
nosis inmedical pathology. Our testing demonstrated a great
influence now.*ere is still much to learn about pathological
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Figure 8: Comparison of abnormal cell identification performances by various algorithms.
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image analysis. In-depth research may still yield outstanding
results in this field. A CDBN structure based on the con-
ventional CNN structure completely accounted for multi-
channel image information and input picture scale. *ere
are several advantages to using this methodology over the
commonly used feature representation method. *e work-
out tempo was also increased. Deep learning surpasses the
traditional technique in this investigation. Parameterization
and sampling with a base stress feature representation are
still critical [34]. Parameters may be learned and compared.

5. Conclusion

Using dilated convolution, AlexNet, and ResNet, we de-
veloped a deep-deep learning-based model for breast cancer
diagnosis. *e composite dilated backbone network is an
innovative method for integrating many identical backbones
into a single robust backbone. We show that most con-
temporary detectors can easily include CDBN to improve
performance. Creating a large number of similar backbones
may result in a stronger backbone. CDBN improves de-
tection performance by combining high-level and low-level
data. Unlike a pretrained model utilizing ResNet or
ResNeXt, a CDBN detector does not need pretraining. A
backbone network trained on the ImageNet dataset is often
used to extract core object recognition attributes. Pre-
training a new backbone on ImageNet improves detection
performance as well. On the BreakHis dataset, we obtain
53.3 mAP for object identification. CDBN is made of several
identical backbone networks (divided into auxiliary and
main backbone networks) and composite linkages that
connect them. It is less expensive andmore efficient to utilize
CDBN instead of building a new backbone network and
pretraining on ImageNet. Hence, it saves money and time.
CDBN’s key feature effectiveness has been enhanced.
Foreground items exhibit greater activation levels than
background objects according to the feature maps in our
CDBN. *ey all rise by 1.5 to 3.0%, which shows that our
composite backbone network works well. *e histopatho-
logical images of breast tumors lack label information,
leading to inaccurate grouping. To improve clustering ac-
curacy, further study is required.

Data Availability

*e study used datasets BreakHis and BreCaHAD which are
available from the corresponding author. In all, 82 indi-
viduals contributed 7909 photos of breast tumors (2480
benign and 5429 malignant) (40x, 100x, 200x, and 400x).
BreCaHAD is a red, green, and blue microscopic picture
collection.
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[1] S. Pacilè, J. Lopez, P. Chone, T. Bertinotti, J. M. Grouin, and
P. Fillard, “Improving breast cancer detection accuracy of

mammography with the concurrent use of an artificial in-
telligence tool,” Radiology: Artificial Intelligence, vol. 2, no. 6,
Article ID e190208, 2020.

[2] Y. Yari, T. V. Nguyen, and H. T. Nguyen, “Deep learning
applied for histological diagnosis of breast cancer,” IEEE
Access, vol. 8, pp. 162432–162448, 2020.

[3] V. Achariyapota, T. Chuangsuwanich, and M. Benjapibal,
“Inflammatory breast cancer frommetastatic ovarian cancer,”
Case Reports in Obstetrics and Gynecology, vol. 2016, pp. 1–3,
Article ID 3476143, 2016.

[4] T. Suzuki, “Research on analysis of final diagnosis and
prognostic factors, and development of new therapeutic drugs
for malignant tumors (especially malignant pediatric tu-
mors),” Yakugaku Zasshi, vol. 140, no. 2, pp. 229–271, 2020.

[5] A. Krizhevsky, I. Sutskever, and G. E. Hinton, “ImageNet
classification with deep convolutional neural networks,”
Communications of the ACM, vol. 60, no. 6, pp. 84–90, 2017.

[6] S. Liu and W. Deng, “Very deep convolutional neural network
based image classification using small training sample size,” in
Proceedings of the 2015 3rd IAPR Asian Conference on Pattern
Recognition (ACPR), Kuala Lumpur, Malaysia, 03-06 November
2015.

[7] N. Kharel, A. Alsadoon, P. W. C. Prasad, and A. Elchouemi,
“Early diagnosis of breast cancer using contrast limited
adaptive histogram equalization (CLAHE) and Morphology
methods,” in Proceedings of the 2017 8th International Con-
ference on Information and Communication Systems (ICICS),
pp. 120–124, Irbid, Jordan, 04-06 April 2017.

[8] L.-C. Chen, G. Papandreou, I. Kokkinos, K. Murphy, and
A. L. Yuille, “DeepLab: semantic image segmentation with
deep convolutional nets, atrous convolution, and fully con-
nected CRFs,” IEEE Transactions on Pattern Analysis and
Machine Intelligence, vol. 40, no. 4, pp. 834–848, Article ID
2699184, 2018.

[9] Q. Zhang, “A novel ResNet101 model based on dense dilated
convolution for image classification,” SN Applied Sciences,
vol. 4, no. 1, 2021.

[10] R. Nair, S. Vishwakarma, M. Soni, T. Patel, and S. Joshi,
“Detection of COVID-19 cases through X-ray images using
hybrid deep neural network,” World Journal of Engineering,
vol. 19, no. 1, pp. 33–39, 2021.

[11] S. Gomathi, R. Kohli, M. Soni, G. Dhiman, and R. Nair,
“Pattern analysis: predicting COVID-19 pandemic in India
using AutoML,” World Journal of Engineering, vol. 19, no. 1,
pp. 21–28, 2020.

[12] R. Kashyap, “Sensation of deep learning in image processing
applications,” Research Anthology on Artificial Intelligence
Applications in Security, vol. 12, pp. 1615–1639, 2021.

[13] S.-H. Wang, Y. Zhang, X. Cheng, X. Zhang, and Y.-D. Zhang,
“PSSPNN: PatchShuffle stochastic pooling neural network for
an explainable diagnosis of COVID-19 with multiple-way
data augmentation,” Computational and Mathematical
Methods in Medicine, vol. 2021, pp. 1–18, Article ID 6633755,
2021.

[14] R. Kashyap, “Medical imaging importance in the real world,”
Advances in Computer and Electrical Engineering, pp. 136–162,
2020.

[15] M. M. Farhangi, B. Sahiner, N. Petrick, and A. Pezeshk,
“Automatic lung nodule detection in thoracic CT scans using
dilated slice-wise convolutions,” Medical Physics, vol. 48,
no. 7, pp. 3741–3751, 2021.

[16] X. Jiang, H. Yu, and S. Lv, “An image segmentation algorithm
based on a local region conditional random field model,”

Computational Intelligence and Neuroscience 9



International Journal of Communications, Network and Sys-
tem Sciences, vol. 13, no. 09, pp. 139–159, 2020.

[17] R. Mottaghi, X. Chen, X. Liu, and N.-G. Cho, “*e role of
context for object detection and semantic segmentation in the
wild,” in Proceedings of the 2014 IEEE Conference on Computer
Vision and Pattern Recognition, Columbus, OH, USA, 23-28
June 2014.

[18] L. u. Ladicky, C. Russell, P. Kohli, and P. H. S. Torr, “As-
sociative hierarchical CRFs for object class image segmen-
tation,” in Proceedings of the 2009 IEEE 12th International
Conference on Computer Vision, Kyoto, Japan, 29 September
2009 - 02 October 2009.

[19] R. Nair, M. Soni, B. Bajpai, G. Dhiman, and K. M. Sagayam,
“Predicting the death rate around the world due to COVID-19
using regression analysis,” International Journal of Swarm
Intelligence Research, vol. 13, no. 2, pp. 1–13, 2022.

[20] R. Kashyap, “Breast cancer histopathological image classifi-
cation using stochastic dilated residual ghost model,” Inter-
national Journal of Information Retrieval Research, vol. 12,
no. 1, pp. 1–24, 2022.

[21] R. Kashyap, “Evolution of histopathological breast cancer
images classification using stochastic dilated residual ghost
model,” Turkish Journal of Electrical Engineering and Com-
puter Sciences, vol. 29, no. 1, pp. 2758–2779, 2021.

[22] H. Li, L. Chen, X. Mei, L. Hong, and C. Tao, “SCAttNet:
semantic segmentation network with spatial and channel
attention mechanism for high-resolution remote sensing
images,” IEEE Geoscience and Remote Sensing Letters, vol. 18,
no. 5, pp. 905–909, May 2021.

[23] R. Nair and A. Bhagat, “An introduction to clustering algo-
rithms in big data,” Encyclopedia of Information Science and
Technology, Fifth Edition, vol. 1, pp. 559–576, 2021.

[24] V. K. Reshma, N. Arya, S. S. Ahmad et al., “Detection of breast
cancer using histopathological image classification dataset
with deep learning techniques,” BioMed Research Interna-
tional, vol. 2022, pp. 1–13, Article ID 8363850, 2022.

[25] S. K. Asare, F. You, and O. T. Nartey, “A semisupervised
learning scheme with self-paced learning for classifying breast
cancer histopathological images,” Computational Intelligence
and Neuroscience, vol. 2020, pp. 1–16, Article ID 8826568,
2020.

[26] S. A. Alanazi, M. M. Kamruzzaman, M. N. Islam Sarker et al.,
“Boosting breast cancer detection using convolutional neural
network,” Journal of Healthcare Engineering, vol. 2021,
pp. 1–11, Article ID 5528622, 2021.

10 Computational Intelligence and Neuroscience


