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KEYWORDS  ABSTRACT

Sports Knee Injury,  The anterior cruciate ligaments, which are crucial for conserving the normal biomechanics of human being
Deep Convolution knees, are the majority commonly injured knee-ligaments. An anterior cruciate ligament injury is originated

Neural Network, by a split or wrench of the anterior cruciate ligaments, which are imperative ligaments in the knee. ACL
Anterior Cruciate injure is mainly and frequently caused by sports like football, soccer, and the like that require quick pauses
Ligaments Tear, or direction changes, jumping, and landings. These days, the area of diagnostics heavily relies on magnetic
Classification, resonance imaging. It is effective in determining the presence of meniscal tears and damage to the cruciate
Medical Image ligament. This study's primary objective is to use magnetic resonance imaging knee images to find anterior
Processing. cruciate ligament tears, which can be useful in identifying issues with the knee. Inception-v3, an established

deep transfer learning (DTL) model based on a DCNN was used in this study to classify anterior cruciate
ligament tears in MRI scans. Classification, Preprocessing, and feature extraction are the major processes
used in the current study executions. The dataset type utilized in this article of research study was built using
the MRNet database. Seventy percent of the data set is used for preparation and testing, while the lingering
thirty percent is utilized for performance analysis in this comparison model. The future augmented
methodology can improve upon the present models' performance through the application of DL and ML
techniques.

1. Introduction

Over the past ten years, imaging has become more important in investigations on osteoarthritis (OA). Magnetic
resonance imaging (MRI), which provided a wide range of previously unavailable functional and structural
aspects of musculoskeletal tissue, was solitary of the explanation mechanism of huge longitudinal examinations
[1]. Further improvements in information management, superiority assurance, mechanized post processing
picture pipelines, multidimensionality characteristic space categorization techniques are required to fully utilize
this more costly and complex quantitative information volume [2]. The axial, sagittal, and coronal planes are
considered while evaluating ACL damage. To locate the rupture, the ligaments were primarily located on the
sagittal-planes and subsequently followed commencing distal to proximal. Consequently, sagittal and also
coronal planes were closely examined in regulate to corroborate the existence of the teared province. As rapidly
as the spirally torn prototype was renowned, the center of the spiral was determined to be the teared region [3].

The most important improvement of medicinal illustration processing is its capability to assist wide-ranging,
non-invasive composition examination. To enhance patient conclusions, build enhanced medicinal apparatus
and drug deliverance organizations, or make further educated diagnose, 3D replicas of the pertinent anatomy
can be prepared and estimated. In modern years, it has materialized as one of the most significant instruments
for the improvement of medication. Precise digital duplication of anatomical structures at dissimilar scales and
with extensively contradictory characteristics, such as pliable tissues and bone, is prepared potential by the
continually rising picture superiority combined with complicated software tools. For example, a more
methodical appreciative of the interactions between human anatomy and medical equipment can be achieved by
dimension, arithmetical analysis, and the improvement of imitation models that include authentic anatomical-
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geometries.

Because magnetic resonance imaging (MRI) is noninvasive and provides superior contrast for soft tissues than
other imaging modalities, it is regarded as a successful medical imaging treatment. It has no effect on particle
properties, structure, or construction like ionizing radiation-based methods have. Because of this, tissue
structures' sizes, shapes, and locations can be revealed using MRI, providing a prosperity of information about
them. There is a lot of focus on the use of Magnetic Resonance Imaging for therapeutic measures and computer-
aided discovery (CADe) [4].

The other two features that most affected the consequences of medical picture dispensation and psychoanalysis
were the acquisition of the images and the interpretation of the images. It is widespread acquaintance that
dispensation results are prejudiced by superior image excellence, and this is the container here as well.
Improved-quality depiction acquisitions resulted in enhanced overall illustration superiority since the superiority
of the picture was recurrently influenced by the superiority of the picture acquisition. Magnetic Resonance
Imaging (MRI) is noninvasive, provides better soft-tissue contrast, and spares patients from a significant amount
of ionizing radiation. Magnetic resonance imaging (MRI) can be helpful in learning more about tissue
architecture; in fact, MRI is essential to the field of medical image processing research.

Subcategories of DL are used in Artificial Intelligence related Machine Learning techniques [5]. Networks with
more layers are referred to be deep learning. An alternative term for it is Deep Neural Network. It can also
discover from amorphous information by developed the well regulation that back propagation method offers.
For each application, DL can be consumed to automatically identify features from the afforded dataset [6].

This article's opening portion discusses tears in the knee and the problems they cause. The subjects covered in
the next sections are as trails: in Section 2, linked and associated works; in Section 3, present technique; in
Section 4, results and experimental analysis of benchmark consequences; and in Section 5, conclusion and
prospect instructions of this research.

2. Literature review

Valentina et al.: The authors utilize 3D CNN to identify and evaluate the degree of patellofemoral along with
meniscus combined cartilage morphological degenerative anomalies in patients through osteoarthritis in addition
to anterior cruciate ligament rupture [7]. Cartilaginous and meniscus tissue in this model is segmented, and a
deep learning pipeline is used to classify lesions within the segmented tissue regions. The meniscus lesions were
staged and diagnosed according to their severity using a "shallow" 3D CNN, and the automatic segmentation
was carried out using the U-Net model. The conventions for architectural visualization and U-Net were
extremely similar. An effusive associated layer that produced category probabilities based on the acquired
features received the flattened one-dimensional vectors of dimension two from the acquired feature maps.
Following the integration of the probabilities with the demographic information and the ultimate prognosis, a
Random Forest model was skilled to provide the prediction.

Fang Liu et al.: Based on three distinct CNN algorithms, the authors developed a DCNN classification method
[8] and used VGG16, DenseNet, and AlexNet to identify ACL rips. Because the categorization models needed
to be skilled unconnectedly, the author's model incurred a large training burden. Ineffective training was another
issue that can be resolved with more practice. Overall, the structural abnormalities of the inaccessible ligament
were appropriately recognized and categorized with test consequences were acceptable.

Krishnapriya et al.. A DCNN representation for big data medical picture categorization was proposed using
Magnetic Resonance Imaging scans of a variety of organs along with tissues, and it was evaluated in an actual
medical scenario [9]. In this specific model, the phases of feature extraction and classification were completed
using the DCNN. The deep features were extracted using the softmax layer classifier, and the features were
extracted using a technique based on the pertained Google-Net layer classifier of Google-Net. There were 144
layers in all, made up of complication and completely associated layers. Whilst comparing presentation analyses
from various classes, the model's generally accurateness was 98%.

Germann et al.: The authors engaged DCNN to recognize ACL tears in Magnetic Resonance Imaging pictures
[10]. Using homogeneous against heterogeneous knee Magnetic Resonance Imaging cohorts amid various
magnetic field strengths and pulse sequencing techniques, this study evaluated the performances of the two
clusters.
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Milica et al.: Using MRI data, the authors created a CNN-based approach for classifying brain tumors that they
believe would be effective [11]. This method of classifying brain tumors into three distinct cancer kinds was
tried, and it worked. To get various points of view, the Magnetic Resonance Imaging images were acquired in
three different planes: coronal, axial, and sagittal. Photos with T1-W disparity augmentation were compared
utilizing pictures from different databases in order to carry out the categorization. With an accuracy of 97.28
percent, this model demonstrates how well CNN worked when it used data from 60% of training, 20% of
validation, and 20% of testing. It is possible to improve the network's capacity for generalization while
accounting for additional tactics.

Awan et al.: The authors recommended a mechanical ACL tear detecting method based on DL. Throughout this
inquiry, two CNN representations were used: a customized CNN model and a conventional CNN model. ACL
MRI images were classified by means of a five-layer standard representation and an eleven-layer customized
model [11]. Both algorithms were experienced for categorization by means of ACL pictures. According to the
customized CNN method, it performs better than original CNN method in terms of learning rate, accuracy, and
additional factors [12].

Peterson et al.: Using a probabilistic graphical model, the current study aimed to propose inductive method for
enthusiastically modeling sports-related grievances. Sports professionals can use a simulation atmosphere to
improve the training administration progression, as exemplified by the application of the popular Dynamic
Bayesian Network ML technology. During the 2016 competitive season, 23 female student-athletes from the
University of lowa (three teams that will not be named) were regularly watched utilizing common athlete
monitoring technology as part of their routine surveillance of their health and well-being [13].

Suriani and associates: Pencak Silat is one sport that has established itself as a mainstay for Indonesia in both
national and international competitions. However, there are often foot accidents in its utilization. The rationale
of this revise was to collect experimental information on invention efficacy as a consequence of increasing
multiple medium based injury models for antagonistic arts in order to enhance the understanding of coached and
sportspersons regarding injury management.

The investigate methodology utilized is quantitative. Because of this, every coach and athlete may understand
how to deal with injuries when they do occur, avoiding athletes from being mismanaged, which could result in
reduced performance or recurrent injuries. It preserve be assumed that coaches or athletes can pool resources
amid physiotherapists to select calisthenics suitable for the specific injury in addition to its severity [14].

Dong and associates: As sports have developed in recent years, athlete competition has become more intense.
Sports injuries are more likely to occur in athletes due to extended training sessions and high workloads, and
diagnosing and treating these injuries necessitates a large human and material resource investment. To progress
the computation competence of sports injury assessment consequences and lower the estimate and
psychoanalysis costs, the authors proposed a sports injury assessment model based on the transformation fuzzy
neural association algorithm model.

The sports injury assessment model created in proposed work has universal relevance for evaluating and
analyzing the severity of sports injuries, in addition to being able to test and analyze athletes' levels of sports
injuries more correctly and rapidly. The creation of this method provides the hypothetical foundation for the
appliance of transformation fuzzy neural networks in the games industry as well as big data algorithms for the
anticipation of games related injuries [15].

Xiaoe et al.: The utilization of ML technologies may help to streamline clinical and diagnostic medical decision-
making. For instance, the prediction of sports injuries is one of the most crucial elements of preventing and
limiting harm in action. The shortcomings of the current approach originate from its inability to identify
predictors in spite of substantial efforts to forecast sports injuries. While creating strategies to reduce associated
risks and prevent work-related accidents, the risk of injury to athletes must be considered.

Many different indicators are being studied to estimate injury risk variables. This paper proposed a Deep
Learning-assisted System that diagnoses games related injuries by utilizing cloud based computing methods and
the Internet of Things. 10T sensors on the body vicinity association gather critical information for sports injury
analysis, while cloud based computing resources provides stretchy processing power and computer structure
possessions. The authors of this paper examines the framework for monitoring brain injury, enhances the sports
medicine rehabilitation program, and utilizes an best possible neural network to predict brain grievance. The
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precision, accuracy, F1-score, and recall measures are utilized to assess the performance of proposed method
and compare its outcomes with those of other models [16].

3. Existing Methodology

The current method makes use of a pre-trained DCNN method from Inception-v3. Based on DTL, this Inception-
v3 model is used to classify ACL ligament rips commencing the effort. The DCNN model is used for
classification, while a persisted Inception-v3 model is used to extort features from the taken dataset. The
resolution of the input image is 299x299x3. For DCNN, a bigger dataset usually performs better than a slighter
one. TL might be constructive in CNN scenarios where the taken dataset is not very large.

For applications by means of moderately lesser datasets, the theory behind TL leverages the erudite
representation from massive datasets like ImageNet. This reduces the require for a huge dataset and the extensive
instruction time needed whilst DL is built commencing the ground up. Classification Methodology is shown in
Figure 1.

Input MRI Dataset

Preprocessing

Classification
using Pre-defined
Models

Classified Results

Figure. 1. Classification Methodology
4. Results, Comparisons and Discussions
4.1 Dataset:

The dataset utilized in this investigation was composed from the MRNet database. An open-access database
holds the knee MRI dataset.

https://stanfordmlgroup.github.io/competitions/mrnet/site is the URL that leads to it. The MRNet dataset
includes 1,370 knee MRI scans from Stanford University Medical Center. 319 ACL tears, 508 meniscal tears,
and 1,104 aberrant images (80.6% abnormality) are included in this collection. The labels for these images were
manually taken from clinical reports.

4.2 Results & Comparison

Precision, accuracy, specificity, recall, and F-measure are among the performance indicators that are examined
in organize to estimate the method's performance analysis [17]. For each validation, the results of the testing and
training phases are compared and evaluated. Accurate analysis is done on the true negative, true positive, false
negative, and false positive in order to approximation the conclusion of this representation.

v True Positive (TP): It characterizes the totality accurate calculations in anomalous cases.
v False Positive (FP): It characterizes the totality incorrect calculations in anomalous cases.
v True Negative (TN): It characterizes the totality correct calculations in standard cases.

v False Negative (FN): It characterizes the totality incorrect calculations in standard cases.
Accuracy:
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Accuracy is the measure of how well the model estimates the presentation subset. It is the most important
productivity measure that is utilized to assess the efficacy of the categorization progression. Generally speaking,
it is utilized to estimation when the importance of the optimistic and pessimistic classes is equal. It is
premeditated using the subsequent equation:

TP +TN
TP + TN + FP + FN!

Accuracy =

Precision

Future events can be accurately predicted with precision. It is employed to decide the classification model's
accurateness. The total predictive value of correctly predicted positive observations is what it gauges. The lower
accuracy score suggests that a significant amount of counterfeit positives exaggerated the categorization model.
The accurateness feature can be obtained using the subsequent equation:

TP

Precision = ————
TP + FP

Recall

Sensitivity is also explained by the expression recall. It is the fraction of information that was acceptably
expected to be optimistic and that was observed to be positive. The reduced recall value demonstrates how a
significant amount of false-negative data exaggerated the categorization method. The recall assessment can be
premeditated using this formula:

TP

Recall = ——
TP + FN

Specificity

The present model assumes that healthy subjects will not show an aberration, which is known as specificity. The
proportion of participants who do not have any trauma or damage is deemed abnormal. To calculate the
specificity estimate, use the subsequent formula:

TN

Specificity = m

F-measure

The F-measure, which provides an estimate of the test's accuracy, is the prejudiced harmonic mean of the
accuracy and recall of the examination. The information allocation is not taken into deliberation by the
appropriateness. The allotment predicament is consequently vigilantly handled by concerned the F-measure. The
estimation of the F-measure can be premeditated with the formula beneath:

2 X Precision X Recall

F — measure = —
Precision + Recall

Table 1. Comparison of Performance psychoanalysis at Training Assessment Process

Models Accuracy | Precision | Recall | Specificity | F-measure
VGG16 95.13 95.05 94.64 96.25 94.72
VGG19 95.66 94.22 94.8 96.9 9539
Inc RN-v28 90.74 899 89.26 91.72 90.56
Xception 92.48 91.94 91.67 93.36 92.07
INC V3 99.04 98.96 98.45 99.18 98.81
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Figure.02. Accuracy Comparison at Training Evaluation Process
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Figure.03. Precision Comparison at Training Evaluation Process
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Figure.04. Recall Comparison at Training Evaluation Process
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Figure.05. Accuracy Comparison at Training Evaluation Process
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Figure.06. F-measure Comparison at Training Evaluation Process

Table.02. Comparison of Performance psychoanalysis at Testing Assessment Process

Models Accuracy | Precision | Recall | Specificity | F-measure
VGG16 8545 85.74 8423 85.67 85.19
VGG19 87.9 875 86.06 88.72 86.09
Inc RIN-v28 §89.91 89.32 88.35 90.43 89.24
Xception 92.25 9148 91.29 93.11 9192
INCV3 95.42 95.02 05.13 96.34 94.83
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Figure.07. Accuracy Comparison at Testing Evaluation Process
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Figure.08. Precision Comparison at Testing Evaluation Process
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Figure.09. Recall Comparison at Testing Evaluation Process
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Figure.10. Specificity Comparison at Testing Evaluation Process
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Figure.11. F-measure Comparison at Testing Evaluation Process

Table 01 and the figures from 02 to 06 compare performance analysis during the training evaluation process,
and Table 02 and the figures from 07 to 11 compare performance analysis during the testing evaluation process.

The output is compared to a number of well-known DL models for categorization, such as Inception ResNet-
v28, Xception, VGG16, and VGG19. Every experiment is run through and implemented using the Simulink
toolbox in MATLAB 2019a. 30% of the dataset is used for evaluating, while the outstanding 70% is used for
instruction performance analyses.

4.3 Discussions

In terms of performance comparison, VGG16, VGG19, Inc RN-v28, Xception, and INC V3 each attained an
accuracy of 95.13, 95.66, 90.74, 92.48, and 99.04 at the training level. Additionally, at the testing level, the
accuracy obtained by INC V3, Xception, VGG16, VGG19, Inc RN-v28, and Xception is 95.42, 87.9, 89.91,

92.25, and 85.45, respectively.
In terms of performance comparison, VGG16, VGG19, Inc RN-v28, Xception, and INC V3 achieve, at the
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training level, precision scores of 95.05, 94.22, 89.9, 91.94, and 98.96, respectively. Additionally, at the testing
level, the accuracy attained by INC V3, Xception, VGG16, VGG19, Inc RN-v28, and Xception is 95.02, 87.5,
89.32, 91.48, and 85.74, respectively.

In terms of performance comparison, VGG16, VGG19, Inc RN-v28, Xception, and INC V3 achieved recalls of
94.64, 94.8, 89.26, 91.67, and 98.45 at the training level, respectively. Additionally, at the testing level, the
accuracy attained by INC V3, Xception, VGG16, VGG19, Inc RN-v28, and Xception is 95.13, 91.29, 86.06,
88.35, and 84.23, respectively.

In terms of performance comparison, the specificities attained by INC V3, Xception, VGG16, VGG19, Inc RN-
v28, and VGG3 at the training level are 96.25, 96.9, 91.72, 93.36, and 99.18, respectively. Additionally, at the
testing level, the accuracy attained by INC V3, Xception, VGG16, VGG19, Inc RN-v28, and Xception is, in that
order, 85.67, 88.72, 90.43, 93.11, and 96.34.

In terms of performance comparison, VGG16, VGG19, Inc RN-v28, Xception, and INC V3 obtained F-measures
of 94.72, 95.39, 90.56, 92.07, and 98.81 at the training level, respectively. Additionally, at the testing level, the
accuracy attained by INC V3, Xception, VGG16, VGG19, Inc RN-v28, and Xception is, respectively, 94.83,
91.92, 89.24, 86.09, and 85.19.

Overall, the INC V3 method achieved testing accurateness of 95.42% and training accurateness of 99.04%,
outperforming all available comparison models by 3.1% to 9.9%. The VGG16, VGG19, Inception ResNet-v28,
and Xception models performed 95.13%, 95.66%, 90.74%, and 92.48%, respectively, throughout preparation
and testing. In testing, the Xception and Inception-ResNet-v28 models outperformed the preparation set. The
performance was equal to accurateness for other parametric assessments such as precision, recall, F-measure,
and specificity.

5. Conclusion and Future Extent

There were four steps involved in implementing the current models. The initial stage is data preprocessing.
Preprocessing is followed by the extraction of the image's features, which are then fed into the training model.
After training, the model was tested. The dataset for this investigation was collected using the MRNet database.
An open-access database holds the knee MRI dataset.

A total of 1,370 knee MRI images were used in the evaluation process. Thirty percent of the data (411 images)
were used to evaluate the effectiveness of the pre-existing models, and the remaining seventy percent (959
photos) were used for training and testing. Performance metrics including accuracy, precision, recall, specificity,
and F-measure were evaluated in order to quantify the model's performance analysis. For every validation, the
training and testing results were examined and contrasted.

The INC v3 model outperformed the other models under comparison by 3.1% to 9.9%, with testing accuracy of
95.42% and training accuracy of 99.04%. In contrast, the INC V3 model has demonstrated superior validation
results and was proposed as a means of classifying the injuries from knee MRI data. The present method can be
applied in the future to detect potential abnormalities in other body organs by utilizing a range of datasets.

Still, there are advantages to the haphazard categorization. To outperform the models presented in this research
study, further attempts will be undertaken to enhance categorization. To do this, machine learning and deep
learning principles will be used. The results can be further enhanced by utilizing a new deep transfer learning
model with better categorization performance.

References
Ali M. Naraghi, and Lawrence M. White, “Imaging of Athletic Injuries of Knee Ligaments and Menisci: Sports Imaging
Series”, Radiology, Vol. 281, No. 01, October 2016, pp. 23 — 40.
Piotr Kohut and Rafal Obuchowicz, “Image-Based Method for Knee Ligament Injuries Detection”, Mechatronics 2017,
AISC 934, 2019, pp. 240 — 247.
P. L. Jelle, N. M. Douglas, and S. D. Gregory, “The locations of anterior cruciate ligaments tear: a prevalence study using
magnetic resonance imaging,” 9e Orthopedics Journal of Sport Medicines, vol. 5, no. 6, 2017, pp. 01 —09.
D. Priyanka and R. Rajesh, “An introduction to deep learning application in MRI image,” in Proceedings of the 2nd
International Conferences on Power Energy, Environments and Intelligent Controls, IEEE, Greater Noida, India, October
2019, pp. 458-465,.

1643 |Pag



Experimental Assessment between Dissimilar Techniques and Methodologies to Sports Knee Injury
&EEl\mJ using Magnetic Resonance Imaging
SEEJPH Volume XXV S1, 2024, ISSN: 2197-5248; Posted: 05-11-2024

[5] Meghavi Rana, and Megha Bhushan, “Machine learning and deep learning approach for medical image analysis:
diagnosis to detection”, Multimedia Tools and Applications, Vol. 82, 2023, pp. 26731-26769.

[6] R. Ashraf, M. A. Habib, M. Akram et al., “Deep convolution neural networks for big data medical images classifications”,
IEEE Access, vol. 8, 2020, pp. 105659-105670.

[7] P. Valentina, N. Berk, N. M. Sarah, D. B. Matthew, M. L. Thomas, and M. Sharmila, “3D convolutional neural network
for detections and severity stagings of meniscus and PFJ cartilages morphological degenerative change in osteoarthritis
and anterior cruciate ligaments subject”, Journal of Magnetic Resonance Imaging, vol. 49, no. 2, 2019, pp. 400-410.

[8] F. Liu, B. Guan, Z. Zhou et al., “Fully automated diagnoses of anterior cruciate ligaments tear on knee MR image by
using deep learning,” Radiology: Artificial Intelligence, vol. 1, no. 3, 2019, pp. 1-10.

[9] Krishnapriya, Srigiri, and Yepuganti Karuna, “Pre-trained deep learning models for brain MRI image classification.”
Frontiers in human neuroscience, vol. 17, 1150120. April 2020 , pp. 1-16.

[10] C. Germann, G. Marbach, F. Civardi et al., “Deep convolutional neural networks—based diagnosis of anterior cruciate
ligaments tear: performances comparison of homogenous versus heterogeneous knee MRI cohorts with different pulses
sequence protocol and 1.5-T and 3-Tmagnetic field strength”, Investigative Radiology, vol. 55, no. No.8, 2020, pp. 499—
506.

[11] M. B. Milica and C. B. Marko, “Classifications of brain tumor from MRI image using a convolutional neural networks”,
Applied Sciences, vol. 10, no. 1999, 2020, pp. 1-13.

[12] M. J. Awan, M. S. M. Rahim, N. Salim, A. Rehman, H. Nobanee, and H. Shabir, “Improved deep convolutional neural
network to classify osteoarthritis from anterior cruciate ligament tear using magnetic resonance imaging,” Journal of
Personalized Medicine, vol. 11, no. 11, 2021, pp. 02 - 19.

[13] Peterson, K.D., Evans, L.C., “Decision Support System for Mitigating Athletic Injuries”, International Journal of
Computer Science in Sport, Vol.18, Issue 1, 2019, 45 — 63.

[14] Suriani Sari, Moch.Asmawi, James Tangkudung, Achmad Sofyan Hanif, Firmasyah Dlis, “Development of Multimedia
Based Sport Injury Pencak Silat Management Model”, International Journal of Recent Technology and Engineering
(JRTE), Vol.8 Issue 259, 2019, 191 — 194.

[15] Dong Wang and Jeng-Sheng Yang, “Analysis of Sports Injury Estimation Model Based on Mutation Fuzzy Neural
Network”, Computational Intelligence and Neuroscience, Hindawi, Vol. 2021, 1 — 10.

[16] Xiaoe Wu , Jincheng Zhou, Maoxing Zheng, Shanwei Chen, Dan Wang, Joseph Anajemba, Guangnan Zhang, Maha
Abdelhaq, Raed Alsaqour and Mueen Uddin, “Cloud-based deep learning-assisted system for diagnosis of sports
injuries”, Journal of Cloud Computing: Advances, Systems and Applications, Vol.11:82, 2022, 01 — 18.

[17] Steven A. Hicks, Inga Strimke, Vajira Thambawita, Malek Hammou, Michael A. Riegler, Pal Halvorsen and Sravanthi
Parasa, “On evaluation metrics for medical applications of artificial intelligence”, Scientific Reports, Vol. 12, No. 5979,
2022, pp. 01 - 09.

[18] Kumar, E. B., & Sundaresan, M. (2014, March). Edge detection using trapezoidal membership function based on fuzzy's
mamdani inference system. In 2014 International Conference on Computing for Sustainable Global Development
(INDIACom) (pp. 515-518). IEEE.

[19] Ashfauk Ahamed, A. K., et al. "Prediction Of The Growing Stock In Stock Market On Analysis Of The Opinions Using
Sentiment Lexicon Extraction And Deep Learning Architectures.” Frontiers in Health Informatics 13.3 (2024): 1382-
1392.

[20] Kumar, E. B., & Thiagarasu, V. (2017, October). Color channel extraction in RGB images for segmentation. In 2017 2nd
International Conference on Communication and Electronics Systems (ICCES) (pp. 234-239). IEEE.

1644 |Pag



