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ABSTRACT

This abstract provides an overview of numerous studies on the identification and diagnosis of lung cancer
using medical imaging and deep learning. However, techniques like the VGG16 (Visual geometry group)
model, SSD (Social Ski-Driver), SVM (Support Vector Machines), CNN (Convolutional Neural Network),
and CSA (crow search algorithm) have demonstrated encouraging results in accurately identifying and
classifying lung cancer from CT images. Accuracy still needs to be improved. Pre-processing operations
including edge identification, picture resampling, and segmentation are crucial for improving the visual
appeal of input photos. The use of computer-aided diagnosis (CAD) systems can significantly increase the
efficacy of diagnostic classifiers and pre-processing methods. For the identification of lung cancer, the use
of deep learning models and meta-heuristic-based optimisation techniques can produce accurate and
durable diagnosis models. Effective lung cancer treatment depends on early detection. The limits of the
current histology-based diagnostic methods are also covered in the paper, as well as the potential of
molecular biomarkers for classification. In categorising the morphology of lung cancer, selecting the
optimal course of action, and forecasting the outcomes of systemic therapy for non-small cell lung cancer,
machine learning algorithms have demonstrated success. A larger dataset is needed for the veracity of these
conclusions, but the paper claims that doctors are increasingly employing machine learning to better
understand their patients and create tailored treatment regimens.

Keywords: Computer-Aided Diagnosis, Support Vector Machines, Convolutional Neural Network, Visual
Geometry Group, Social Ski-Driver, Crow Search Algorithm.

1. INTRODUCTION detecting lung calcifications, tumours, and

swellings. These are all symptoms of preliminary

Lung cancer usually strikes both men and
women due to the lungs' unchecked cell
proliferation. This leads to a major breathing issue
in the chest's exhalation and inhalation regions.
According to the World Health Organization,
tobacco use and passive smoking are the main
causes of lung cancer [1]. When compared to all
other kinds of cancer, the morbidity and mortality
rate of lung cancer is currently steadily rising
[2].An X-ray image of the lung obtained during a
lung mammography is a frequent diagnostic tool for

lung cancer. Nevertheless, it might be challenging
to recognize these symptoms from the Ilung
imaging. Additionally, erroneous interpretation of
these images results in a dangerously inaccurate
diagnosis. Think about the situation of a false
negative diagnosis, in which a lung cancer in its
early stages is mistakenly diagnosed as a typical
instance [3].The death rate may be decreased by
adopting early lung cancer forecasting.

Worldwide, lung cancer is the most common
cancer-related reason for death, and optimal
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outcomes for therapy depend greatly on early
identification. Lung nodules, which may be an
indication of lung cancer, can be found using
medical imaging techniques including computed
tomography (CT) scans. Deep learning techniques
have recently made significant strides, and this has
showed promise for lung cancer diagnostic
efficiency and accuracy using medical imaging
data. This review paper seeks to give an overview
of the current developments in lung cancer
diagnosis utilising medical imaging and deep
learning techniques, as well as the difficulties and
potential benefits of adopting these methods.

Previous research has focused on a variety of
methods, including the use of various deep learning
models (e.g., VGG16, CNN, AlexNet) and meta-
heuristic optimisation techniques (e.g., CSA) for
lung cancer detection utilising medical imaging and
deep learning techniques. These investigations have
shown encouraging outcomes in correctly
diagnosing and categorising lung cancer using CT
scans. The use of larger datasets has been advised
to further validate the findings; however accuracy
improvement has been a barrier throughout these
investigations.

Our work, on the other hand, attempts to
present an overview of various studies on lung
cancer diagnosis using medical imaging and deep
learning, with a focus on the difficulties
encountered and the possible advantages of
employing these approaches. In this section, we go
through the value of pre-processing operations
(such image denoising, edge identification, and
segmentation) and how to use CAD systems to
improve diagnostic  classifiers. Our study
emphasises the need for larger datasets to support
findings and the growing use of machine learning
by physicians to better understand their patients and
design individualised treatment plans.

Evaluate the performance and accuracy of
different deep learning models, including VGG16,
SSD, SVM, CNN, and CSA, for identifying and
classifying lung cancer from CT images.

Investigate the impact of pre-processing
operations, such as edge identification, picture
resampling, and segmentation, on improving the
quality of input photos for lung cancer diagnosis
using medical imaging and deep learning
techniques.

The next section will discuss the current
challenges in using mammography to identify lung
cancer. While Section 4 will examine the
shortcomings in current research approaches,
Section 3 will examine the importance of datasets
in identifying lung cancer. The conclusion and next

steps for this study will be covered in Section 5
finally.

2. CURRENT CHALLENGES IN LUNG
CANCER DETECTION WITH
MAMMOGRAPHY

Mammograms are typically used to detect
cancer, according to Pramanik, Payel, et al. [4].
The problem is solved in two stages by Pramanik,
Payel, and others. In the first step, the renowned
VGG16 model [29] is used to obtain deep features
from the input mammograms. The next step is to
get the optimal features subset. To do this, they use
the Social Ski-Driver (SSD) [30] technique, a meta-
heuristic technique coupled with Adaptive Beta Hill
Climbing-based local search. The best feature
subset is used to do the classification by the K-
nearest neighbours (KNN) classifier [5].96.07%
accuracy is provided by the suggested model and
the flow is shown in figure 1.
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Figure 1: Process for Cancer Detection using
Mammograms, VGG16, SSD, and KNN Classifier

The CT scan photos of the patients were
categorised into normal and abnormal by Rahane et
al. [6]. Segmenting the aberrant photos allows the
tumour region to be the main focus. Classification
performed using image-extracted features. The
efficient method to recognise cancer of the lung and
its stages also tries to generate more exact results

by utilising SVM [7] and image processing
techniques.
Continuous surveillance was used by

Palani and Venkatalakshmi [12] to forecast the
emergence of lung cancer. This was accomplished
via fuzzy cluster-linked augmentation with
categorization. It is crucial for producing effective
picture identification. Instead, they used the fuzzy -
means clustering approach [31] to better distinguish
between the properties of the transitional area and
those of the malignant lung picture. The Otsu
thresholding approach was used in this study to
separate the transition zone from the malignant
cell's representation. To optimise segmentation
display, the right edge picture is also employed in
conjunction with the morphological, thinning
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method, gradual classification to be done, a novel
incremental classification technique is integrated
with the present Association Rule Mining (ARM),
conventional decision tree (CDT), and CNN [32].
Common photos from the database were used for
the procedures. The results of the study show an
improvement in prediction the system's precision.

The accuracy of diagnosing lung cancer
disease still needs to be improved, according to
Pawar, Vikul J et al's [13] examination of CT
image segmentation. Despite the fact that their
objectives were successfully met through the
efficient application of numerous techniques like
thresholding and classification methods like ANN,
SVM, [33] and others, it is noted that further
research is required. To increase accuracy and
development, they wused computer diagnostic
systems (CAD). In order to meet the goals of the
Medical Imaging sector by using Image Processing
technology, a CAD system of this kind must focus
on the reliability of pre-processing techniques,
segmentation methods, noise reduction methods,
and effective diagnosis classifier, as illustrated in
figure2.

IMAGE

CT SCANX-RAY - ACQUISITION

CLASSIFICATION

Figure:2 The processes for using CT and X-ray
images in an image processing technique for
diagnosing lung disease [13]

The relevance of automated Iung illness
identification is discussed by Shakeel, P. Mohamed
et al. (2019) [14]. This is a difficult task since noise
signals are present in the pictures taken in the
image capture process. The paper goes on to
discuss how important lung cancer pre-processing

is for enhancing the quality of input pictures. Edge
detection, lung image resampling, lung image
augmentation, and image denoising are some of the
processes in this pre-processing [34, 35]. Denoising
an image is a vital pre-processing step that gets rid
of the noise while, to the maximum extent possible,
keeping the edges along with other full features.
The paper focuses on enhancing lung image quality
and lung cancer diagnosis by lowering
misclassification. The noise from the lung CT scans
acquired from the Cancer Imaging Archive (CIA)
dataset was successfully reduced wusing the
weighted mean histogram equalisation technique.
This reduced image noise, enhancing the image's
quality. The impacted region's spectral properties
were recovered after the injured region was
segmented using the improved robust clustering
technique (IPCT). These traits were analysed using
a deep learning immediately trained neural network
for predicting lung cancer. Utilising simulation
results from MATLAB, the system's effectiveness
was evaluated. The method guaranteed 98.42%
accuracy with a 0.038-percentage-point minimal
classification error.

Deep learning models are discussed in
Subramanian, R. Raja, et al's (2020) [15]
discussion of their usage in the identification and
classification of lung cancer. The study emphasises
that lung cancer is one of the worst illnesses in the
world and that successful treatment depends on
early identification. Lung cancer is frequently
found using blood test results and computed
tomography (CT) scans. For a precise diagnosis,
CT scans must be categorised as normal or
abnormal. The study's suggested model for detecting
lung cancer is trained using a Convolutional neural
network (CNN) [16] and makes use of the AlexNet
model [17] and the softmax layer shown in figure?2.
The suggested model is used in the study to reach
an accuracy level of 99.52% utilising a dataset of
CT pictures in jpg format. The findings imply that
the suggested model may be applied as a reliable
and long-lasting diagnostic model for lung cancer
detection.
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Figure3: Algorithm inputs and results from
observation [15]

The application of meta-heuristic-based
optimisation methods, particularly the crow search
algorithm (CSA) [19], for detecting lung cancer in
CT scans is covered by Alagarsamy, Saravanan, et
al. (2021) [18]. Due to the intricate structures
shown in CT scans, the author emphasises the
difficulty in predicting lung cancer and the critical
role that early identification plays in saving lives.
Additionally, the review discusses the shortcomings
of manual segmentation methods and the demand
for automated approaches to increase precision.The
crow search algorithm is described in the research
as an effective technique for detecting lung cancer
in CT scans. To properly pinpoint the cancer and
healthy tissues, the system performs clustering and
a flight process to look for comparable pixels.
According to the review, the CSA algorithm
outperforms more traditional methods like FCM
and PSO in terms of sensitivity, 'MSE, PSNR, and
DOI values. Using CSA, identifying the tumour and
normal tissue takes only a brief amount of time.

A summary of a study that suggests a new
method for diagnosing lung cancer utilising image
processing and artificial intelligence from CT scan
pictures is given in Xu, Yeguo et al. (2022). The
Alexnet network is used in the study to diagnose
both healthy and malignant cases, and a modified
version of Satin Bowerbird Optimisation Algorithm
is used to construct the Alexnet architecture and
choose its characteristics optimally. The study's
findings demonstrate that the suggested approach,
which has a 95.96% accuracy rate and a higher
harmonic mean value than other methods with

similar F1 scores, is an effective tool for diagnosing
lung cancer.The suggested method's best test recall
scores (98.06%) also point to a greater rate of
retrieving pertinent examples for the pictures. In
general, the study finds that applying the suggested
methodology as a fresh deep-learning-based
methodology may offer more accuracy and can
address the issue of choosing the right hyper
parameters for the deep-learning-based
methodology procedures for the targeted scenario.
The importance of this work involves the
development of an effective tool for lung cancer
detection using CT images, which can significantly
affect the chances of a successful cure.

Deep learning  models,  meta-heuristic
optimisation  methods, and computer-aided
diagnostic (CAD) systems have all been the subject
of recent research on lung cancer detection utilising
medical imaging techniques. The research have
used methods to increase the precision of lung
cancer detection, including feature extraction,
picture segmentation, and classification. The
authors go over a number of methods and
procedures for identifying and evaluating lung
cancer utilising imaging technology. These
publications all share the use of deep learning
models and machine learning methods for image
processing and analysis.

Using CT and mammography images for lung
cancer detection and diagnosis, the writers of this
topic mostly explore the use of different image
processing and deep learning approaches. The trials'
goals include enhancing lung cancer early detection
and diagnostic accuracy. These researches have
made use of a variety of methods, including the
VGG16 model, the Social Ski-Driver (SSD)
methodology, SVM, fuzzy  cluster-linked
augmentation with classification, and deep learning
models like CNN and CSA.Studies have shown
how crucial pre-processing methods such image
denoising, edge identification, lung image
resampling, and segmentation are for increasing
diagnostic precision. Regardless of the success of
these approaches, the studies highlight the need for
additional developments in the precision of
diagnosis and dependability of pre-processing
strategies, segmentation methods, noise reduction
techniques, and efficient diagnosis classifiers. In
general, the papers included in this subject provide
a potential method for applying deep learning and
image processing to identify and diagnose lung
cancer early.
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Figure 4: Process Flow Diagram for Enhancing Lung Cancer Patient Outcomes with Machine Learning using CT and
mammography images

Tablel: Comparative Analysis of Advantages, Research Gaps and Disadvantages in Lung Cancer Detection Studies
with mammography

S

No Author year Advantages Research Gap Disadvantages
Pramanik, Payel, High efﬁglency and Dataset diversity, | False  positives/negatives,
1 et al. [4]. 2022 | accuracy in cancer . lack of i bili
detection. model comparison ack of interpretability.
SVM is used to produce There isn't any
Rahane et al.[6] findings that are more contrast to current . .
2 ’ 2018 | accurate, improving the state-of-the-art Limited use of medical data
results for patients through .
. . techniques.
early diagnosis.
. Increased system accuracy
3 E/aelr?l?;talakshnind 2019 in forecasting the \?vlolill(lierilrieslen?efntz:zzlr; Potential side effects not
development of lung ; mp mentioned
[12] cancer not discussed
Effective implementation For accuracy and L di .
Pawar, Vikul J et of a variety of t d HNE Cancer Clagnosts
) y o progress to expand, - .
4 \ 2020 . . precision still has to be
al.'s [13] methodologies and more research is increased
computer diagnostic tools. | necessary. )
Shakeel, P. Effectlvely lowered picture Small sample size .
Mohamed et al noise and enhanced robust used for evaluation X-ray or MRI images not
5 [14] ’ 2019 | clustering method for scalabilit e uire; included; only applies to
segmenting the wounded . Ity q CT scan images.
region. nvestigation.
The model that was Limited dataset size Lack of consideration for
6 Subramanian, R. 2020 suggested can be used as a for model trainin ethical and societal
Raja, et al. [15] trustworthy and durable & implications of Al-based

diagnostic tool.

and testing.

lung cancer detection
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Alagarsamy,
7 Saravanan, et al.
[18]

2021

Traditional approaches are
slower and less accurate
than the CSA algorithm.

Compared to cutting-
edge techniques.

Could miss small tumours.

Explains how to choose

Xu, Yeguo et al.
[21]

2022 hyper parameters for

learning.

approaches based on deep

Interpretability of Relies solely on CT-scan
proposed method .

images
unclear

3. THE ROLE OF DATASETS IN
CANCER DETECTION

LUNG

Despite cancer of the lung cannot be completely
prevented, its risk can be reduced, according to
Radhika, P. R., et al. (2019) [8]. As a result,
enhancing patient lifespan requires early detection
of lung cancer. The sheer number of cigarette
smoking is directly negatively connected with the
incidence of lung cancer. The prediction of lung
cancer was studied using a variety of classification
algorithms, including Naive Bayes (NB) [9], SVM
[7], Decision trees (DT) [10], and Logistic
Regression (LR) [11]. SVM exceeds all other
classification techniques in terms of accuracy for
these particular datasets.

The importance of correctly categorising lung
cancer subtypes for efficient therapy and prognosis,
as well as the difficulties of existing histology-
based diagnosis techniques, are discussed in Cali,
Zhihua, et al's (2015)[22] study. The study
emphasises the value of molecular biomarkers for
classification and reviews earlier research that
identified certain microRNAs, genomic mutations,
copy number variations, and gene expression
profile data as possible biomarkers for lung cancer
subtypes. The review talks about the shortcomings
of earlier research that attempted to differentiate
between NSCLC and SCLC. The review concludes
by introducing the current work, which suggests an
ensemble-based feature selection methodology to
find a panel of 16 DNA methylation markers for
identifying LADC, SQCLC, and SCLC.The study
estimates accuracy of 86.54% and 84.6% in cross-
validation with one leave-out and solitary data set
test trials, respectively. It is suggested that these
results may help with clinical diagnosis and
treatment. The research on the effectiveness of
machine learning methods for dividing cancer of
the lung into categories based on levels of gene
expression is reviewed in the article. The
introduction gives a general overview of the high
incidence and death rates of lung cancer across the
world and emphasises how crucial it is to correctly
identify the histological type of cancer for efficient
therapy. The article describes how gene expression
levels may be utilised as categorization features and
how machine learning algorithms can be employed

as support tools to analyse massive volumes of
patient data for diagnosis.

The Matthews correlation coefficient (MCC) is
a criterion for binary and non-binary classifications
that Maxim D. Podolsky et al. (2016)[23] use to
evaluate the effectiveness of the different
algorithms for machine learning used in the
evaluation. Four publicly available datasets from
Brigham and Women's Hospital, University of
Michigan, Dana-Farber Cancer Institute, and
University of Toronto were studied for the study. In
the findings section, a summary of the data sets and
their associated algorithmic efficacy is provided.
The support vector machine technique delivered the
best outcomes for the Brigham and Women's
Hospital and Dana-Farber Cancer Institute datasets.
The University of Michigan data set showed
maximum theoretical performance for all
approaches, with one notable exception of the C4.5
decision tree (CDT). It showed the best results for
the University of Toronto dataset. The discussion
section emphasises the danger of false-positive or
false-negative results of differentially expressed
genes caused by the noise and dispersion of
processed data. The work generally demonstrates
the potential application of machine learning
algorithms for tasks like classifying lung cancer
morphology and various assessments of gene
expression level, among others.

In Rabbani, Mohamad, et al. (2018) [24], a
review of the current state of the literature on the
application of ML in the treatment of non-small cell
lung cancer (NSCLC) is provided. It draws
attention to the difficulties doctors have when
combining and analysing enormous volumes of
data from numerous sources to  create
individualised treatment programmes for patients
with  NSCLC. Additionally, it highlights how
machine learning algorithms may enhance
workflow and patient outcomes all along the
patient's journey. The paper then focuses on the
particular use of machine learning algorithms for
systemic medicines in NSCLC therapy selection
and outcome prediction.The review includes
citations from various papers that demonstrate how
machine learning algorithms may be utilised to
predict early mortality in NSCLC patients after
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characteristics that predict treatment outcomes. The
review comes to its conclusion by noting that
machine learning is quickly becoming a vital tool
for doctors to better understand their patients and
that, with continued integration of these tools into
the clinical care continuum of NSCLC, patients will
eventually receive a consistent, prompt, and
personalised treatment plan.

A Weight Optimised Neural Network with
Maximum Likelihood Boosting (WONN-MLB)
strategy for reliable detection of Lung Cancer
Disease (LCD) in large data is suggested by
ALzubi, Jafar A., et al. (2019) [25]. To reduce
classification time and increase diagnostic
accuracy, the suggested method consists of two
steps, namely feature selection and ensemble
classification. Integrated Newton Raphson's
Maximum Likelihood and Minimum Redundancy
(MLMR) pre-processing model is used to choose
the key features. The patient is classified using
chosen attributes in the second step using the
Boosted Weighted Optimised Neural Network
Ensemble Classification method. Using the
Thoracic Surgery Dataset, the suggested strategy is
assessed and contrasted with more established
approaches.The experimental findings show that, in
comparison to traditional methodologies, the
suggested strategy achieves a better false positive
rate, forecast accuracy, and reduced latency. The
proposed technique is successful in increasing the
LCD diagnostic accuracy and reducing the false
positive rate, and further testing with larger datasets
is necessary, according to the paper's conclusion.

By using a hybrid classification approach that
combines Support Vector Machine with Feed-
Forward Back Propagation Neural Network,
Nanglia, Pankaj, et al. (2021) [26] seeks to increase
the accuracy of lung cancer detection. Kernel
Attribute Selected Classifier is the name of the
suggested method, which preprocesses the dataset,
collects features using the SURF approach,
optimises the features using genetic algorithms, and
conducts classification using FFBPNN. A total
classification accuracy of 98.08% is achieved using
a batch of 500 photos, with 75% of the data utilised
for training and 25% for classification. According to
the literature study, SVM and NN are the two most
widely utilised machine learning and neural
network algorithms for diagnosing lung cancer.
Pre-processing, feature extraction, and optimisation
have all been the subject of several research, some
of which have utilised hybrid feature extraction
methods. Overall, the suggested hybrid algorithm

results.

The serious issue of lung cancer, which is the
main cause of cancer-related fatalities globally, is
discussed by Anil Kumar, C., et al. (2022)[27].
Effective treatment of lung cancer depends on the
early identification of its symptoms. The study
suggests harnessing recent advancements in
computational intelligence to build a durable
prototype model for the treatment of lung cancer.
The work optimises the detection procedure from
the lung cancer dataset using a machine learning
model based on support vector machines (SVMs).
Using the Python programming language and the
SVM classifier, lung cancer patients are categorised
according to their symptoms. The University of
California, Irvine library's cancer datasets are used
to assess the SVM model's efficacy.The study's
conclusions are encouraging, and the accuracy rate
of the suggested model is compared to those of the
SVM and SMOTE techniques already in use. The
article also highlights further works that use
supervised machine learning algorithms to forecast
the development and progression of cancer using
various input and data samples. The evaluation
highlights the importance of the mutation test,
which identifies the most effective patient
treatments. The research shows that the suggested
SVM model performs better than conventional
classification techniques. Finally, the review
emphasises how crucial it is to clean up the data
and fill in any missing values before running it
through analysis.

Humayun, Mamoona, et al. (2022)[28] provide
a deep-learning-based approach to the detection and
recognition of lung tumours using medical imaging.
The study uses a deep neural network as an
extraction of features technique in a computer-aided
diagnosing (CAD) system to aid in the detection of
lung ailments. The suggested model consists of
three steps: localization, classification, and data
augmentation. A transfer learning (TL) method is
employed to train the classifier in order to address
the problem of limited data in the evaluation of
medical imagesThe suggested method offers a non-
invasive diagnostic tool that is effective and has
fewer parameters than the most modern models.
The suggested design's effectiveness is assessed
using established performance measures. On this
dataset, VGG 16, VGG 19,[36] and Xception for
the 20 epoch structure all exhibit excellent
performance. Preprocessing is a wonderful bridge
for creating a trustworthy model that ultimately
helps in scenario forecasting because it incorporates
the interface at a quicker stage for any model. The
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accuracy of VGG 16, VGG 19, and Xception are,
respectively, 98.83%, 98.05%, and 97.4% at the
20th epoch. The research indicates that the
proposed model can be used to predict lung cancer
in the future and that it delivers decent outcomes.
The authors mentioned above are primarily
interested in various uses of machine learning
algorithms for lung cancer detection, classification,
and therapy. In addition to highlighting the
difficulties encountered by doctors in integrating
and analysing enormous volumes of patient data,
the studies stress the significance of lung cancer
early diagnosis in improving patient outcomes. The
articles also discuss several machine learning
methods for classifying and predicting lung cancer
subtypes and treatment results, such as Naive
Bayes, Support Vector Machines, Decision Trees,
Logistic Regression, and Neural Networks.The
articles also cover the possibility of biological
biomarkers as diagnostic tools, including gene
expression profiling, genetic alterations, and
microRNAs, as well as the significance of feature

selection in enhancing classification accuracy. In
general, the authors show how machine learning
algorithms might be used to enhance lung cancer
patient outcomes, diagnosis, and care. In the
publications mentioned above, numerous methods
are discussed for increasing the precision of lung
cancer classification and diagnosis utilising
biomarkers and machine learning algorithms. To
find more efficient biomarkers and increase the
precision of classification algorithms, research is
still required.The difficulties of processing vast
volumes of patient data, particularly noisy and
dispersed data must also be addressed. For better
patient outcomes, future research may concentrate
on creating algorithms that are more reliable and
effective in processing and analysing patient data as
well as incorporating machine learning techniques
into the clinical care continuum. Another crucial
area for future study is the requirement for more
thorough evaluation of these strategies' clinical
efficacy utilising bigger and more varied datasets.
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Figure5: Process Flow Diagram for Enhancing Lung Cancer Patient Outcomes with Machine
Learning using Dataset.

Table2: Comparative Analysis of Advantages, Research Gaps and Disadvantages in Lung Cancer Detection Studies
with Dataset

Sno. ?\;1;{1::: Year Advantages Research Gap Disadvantages
The best prediction Clearly outlining Restricted dataset,
| Radhika, P. 2019 accuracy for lung restrictions and characteristics, and
’ R., etal. [8] cancer is shown using recommending fresh generalizability. No original
SVM. ideas. strategy
Lung cancer subtype . .
Cai. Zhihua classification is now lThe clasmﬁcatll)(t)n of Minimal sample size;
2 A i <12 2u > | 2015 | more accurate because ung cancer subtypes insufficient information
etal's[22] to molecular requires comparison regarding demographics.
. with other approaches.
biomarkers.
Podolsky, The best results were .. . Depepdence on publicly
. . . Limited study area; accessible datasets, lack of
Maxim D., et obtained using the . .
3 2016 . analysis has to be patient data, and absence of
al. [23] support vector machine f luati
technique expanded. performance evaluations
) against that of human experts.
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4 Mohamad, et | 2018 | plans for patients can be e-eds gms possibility for bias in medical
. techniques for NSCLC .
al. [24] made using ML. . . . judgement.
identification.
ALzubi, . Testlng with a largc?r Minimal applicability to other
Jafar A, et Reduces false positive dataset, interpretability . . s
5 2019 medical disciplines due to
al.[25] rate of the ensemble . .
. computational complexity.
technique.
Nanglia, Can possibly lead to H - .
. . uge training set is necessary,
Pankaj, et better results for In compared with
6 2021 . . . although only a few photos are
al.[26] patients by giving more modern algorithms. used
precise diagnoses. ’
Anil Kumar, . Existing difficulties and | Small dataset, no computational
The suggested model's > . .
7 C.,etal.[27] | 2022 I deficiencies in lung information, symptom-based
accuracy rate is high. . . .
cancer detection. classification.
Humayun, High precision was Examination of several Dependence on CT images,
3 Mamoona, et 2002 attained in the 20th datasets with massive training data demand,
al.[28] period using VGG 16, demographic data and absence of clinical data
VGG 19, and Xception. included. integration.

4. DISCUSSIONS

The ability of deep learning algorithms to
improve lung cancer diagnosis has been
demonstrated. Before these techniques are
extensively used in clinical practise, there are a
number of restrictions and research gaps that must
be filled. The need for more varied datasets that can
represent the whole range of illness presentation,
including changes in anatomy, physiology, and
demography, is one of the key difficulties.

To improve the accuracy of the models, it is also
crucial to include additional medical data, such as
patient history, clinical test findings, and genetic
information.The assessment of robustness to noise
and artefacts, which can have an impact on how
well deep learning algorithms work, is an additional
crucial factor. Because it can be challenging to
comprehend how the algorithms decide what to do,
these models' lack of interpretability is also a
serious concern. The implementation of these
techniques in clinical practise may be hampered as
a result, which can make it difficult to establish
trust between healthcare providers and patients.

The use of machine learning in medical decision-
making has ethical and legal consequences as well.
For instance, problems about algorithm bias,
informed consent, and data privacy may exist. To
make sure that the use of these techniques is fair
and safe for all patients, these problems must be
resolved.

The experiments covered in this article offer
important insights into the potential of machine
learning for cancer detection and treatment despite
these drawbacks. The goal of future research should
be to overcome these constraints and create

machine learning methods for lung and breast
cancer diagnosis and treatment that are more
precise and efficient. This may entail the addition
of more sophisticated imaging characteristics,
validation in separate cohorts, and assessment in
actual clinical settings. The ethical and legal
ramifications of employing machine learning
models for medical decision-making must also be
taken into account if these technologies are to be
used responsibly.

This survey study reviews works on VGGI6,
SSD, SVM, CNN, CSA, pre-processing operations,
and the effects of CAD systems to address the
diagnosis of lung cancer using medical imaging and
deep learning approaches.

Evaluated studies on deep learning with medical
imaging for lung cancer diagnosis. Relevance,
approach quality, outcome accuracy, and usefulness
to enhance diagnosis were taken into account.

Clear aims, the inclusion of pertinent
information on problems and datasets, a well-
structured organization, and a thorough discussion
of various studies on lung cancer diagnosis using
medical imaging and deep learning are some of the
qualities of the abstract. The shortcomings,
however, include a lack of particular references,
scant information on deep learning models, broad
assertions about constraints, a lack of a concluding
statement, and some content repetition. The quality
of the abstract might be improved by giving more
precise citations, going into greater detail about
model properties, addressing limits with examples,
and making a concluding statement.

5. CONCLUSION AND FUTURE SCOPE

e ——
7092




Journal of Theoretical and Applied Information Technology

X

15% September 2023. Vol.101. No 17 T a =

SATIT

© 2023 Little Lion Scientific

ISSN: 1992-8645

wWww.jatit.org

E-ISSN: 1817-3195

In this work, we reviewed numerous studies on
deep learning and imaging for lung cancer detection
and diagnosis. There is still a need to increase the
overall accuracy of algorithms such as the VGG16,
SSD, SVM, CNN, and CSA, which have
demonstrated promising results in properly
diagnosing lung cancer from CT scans. The visual
appeal and diagnostic effectiveness of the input
photo are greatly improved by pre-processing
operations such edge identification, picture
resampling, and  segmentation.  Diagnostic
classifiers and pre-processing techniques could be
considerably improved by using computer-aided
diagnosis (CAD) systems.

When comparing the results of our
research to those of earlier studies, we found that
machine learning algorithms and meta-heuristic
optimisation techniques have been effective in
categorising the morphology of lung cancer,
choosing the best treatment options, and forecasting
the results of systemic therapy for non-small cell
lung cancer. We do admit, though, that a larger
dataset is required to confirm the accuracy of our
findings. The growing use of machine learning by
doctors to better understand their patients and
create individualized treatment plans, in our
opinion, illustrates the potential benefits of these
methods in clinical practice.

Despite these limitations, the research
demonstrated how machine learning and deep
learning models might be used to identify and
classify lung cancer. By resolving problems with
data diversity, feature selection, interpretability,
and ethical considerations, future studies can
increase the accuracy and reliability of lung cancer
diagnosis. A comprehensive CAD system including
cutting-edge image processing methods and
molecular biomarkers may be a powerful tool for
identifying lung cancer in its earliest stages and
planning a customized course of therapy.

Our analysis concludes by highlighting the
advancements made in the use of machine learning
and medical imaging tools for lung cancer
screening. However, to fully realize the potential of
these techniques in enhancing lung cancer
diagnostic and treatment results, careful assessment
and additional study are required. We envision a
future in which machine learning plays a critical
role in revolutionizing lung cancer management
and having a significant impact on patient
outcomes. This will be possible with ongoing
breakthroughs and wider clinical validation.

To improve the accuracy and reliability of
lung cancer diagnosis, the feature scope can include
creating new machine learning algorithms and deep

learning models, as well as better pre-processing
techniques such image denoising, edge recognition,
lung image resampling, and segmentation. By
gathering a larger sample size and high-quality data
for the algorithms' training and validation, it may
also concentrate on building larger datasets.
Creating a computer-aided diagnosis (CAD) system
to help physicians identify and categorize lung
cancer from medical imaging is another feature
scope. Machine learning algorithms can also be
used to investigate the potential of molecular
biomarkers for classification and the best course of
lung cancer treatment.
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