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Abstract:
The remarkable success of deep learning algorithms in image recognition coincides with a
substantial increase in the use of electronic medical records and diagnostic imaging. This
review explores the application of deep learning algorithms in the field of medical image
analysis, specifically emphasizing convolutional neural networks (CNNs) and highlighting the
clinical implications of these advancements. In an era characterized by the abundant generation
of medical big data, deep learning offers a distinct advantage by enabling the automated
discovery of intricate hierarchical relationships within the data, eliminating the need for labor-
intensive manual feature engineering. This comprehensive examination covers essential
research areas and applications in medical image analysis, including classification,
localization, detection, segmentation, and registration, with a specific emphasis on diseases
affecting the brain, liver, lungs, and blood. The discussion also extends to the advantages of
utilizing deep learning to identify patterns and features within diverse medical datasets, thereby
improving diagnostic capabilities. The review concludes by addressing research challenges,
highlighting emerging trends, and suggesting potential future directions for the integration of
deep learning and medical image analysis. In essence, this synthesis offers a comprehensive
perspective on the evolving landscape where artificial intelligence augments clinical insights
and revolutionizes healthcare practices.
Keywords: Convolutional Neural Networks (CNN’s), MobileNet.

Introduction:

Deep learning algorithms hold immense potential for widespread application across various
medical domains, ranging from drug discovery to clinical decision-making, thereby reshaping
the landscape of medical practice. The recent success of machine learning, particularly in
computer vision tasks, aligns well with the increasing digitalization of medical records. The
adoption of electronic health records (EHR) among office-based physicians in the US surged
from 11.8% to 39.6% between 2007 and 2012.

In electronic health records (EHRs), medical images play a vital role, traditionally reviewed by
human radiologists who encounter challenges such as speed, fatigue, and varying levels of
experience. The training of proficient radiologists involves substantial time and financial
investments, leading some healthcare systems to outsource radiology reporting to countries like
India through tele-radiology. The prompt and accurate diagnosis is crucial for patient well-
being, making it highly advantageous to employ automated, precise, and efficient machine
learning algorithms for the analysis of medical images.
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The organized and labeled nature of medical image data makes this field an active area of
research for machine learning applications. It is expected that medical image analysis will
function as an early interface for patients interacting with practical artificial intelligence
systems. This holds significance on two fronts: firstly, it acts as a benchmark for assessing if
medical outcomes and survival measures are indeed improved by artificial intelligence
systems. Second, it acts as a trial run for investigating the relationship between humans and
Al, gauging patient receptiveness to decisions about their health that are made or supported by
non-human entities.

1. Related works:

Deep learning in medical image analysis: This evaluation delves into the examination of
images in the medical imaging domain, specifically highlighting recent advancements in
machine learning, particularly within the realm of deep learning. The strides made in deep
learning have significantly enhanced the capacity to recognize, categorize, and measure
patterns in medical images. This improvement is primarily attributed to the utilization of
hierarchical feature representations derived directly from data, as opposed to relying on
manually crafted features based on domain-specific expertise.

Overview of deep learning in medical imaging: The utilization of machine learning (ML)
has experienced a notable surge in the realm of medical imaging, encompassing domains such
as computer-aided diagnosis (CAD), radiomics, and medical image analysis. A groundbreaking
development in this landscape is the emergence of deep learning, a subset of ML that gained
widespread popularity in various fields, notably catalyzed by its triumph in the renowned
ImageNet Classification competition in late 2012. This event spurred active engagement from
researchers across diverse domains, including medical imaging, contributing to the rapid
growth of deep learning.

This paper provides an overview of deep learning in medical imaging, encompassing several
key aspects. Firstly, it explores the transformations in machine learning dynamics pre and post
the advent of deep learning. Secondly, it delves into the underlying strengths of deep learning
and its pivotal role in reshaping the landscape. A comparative analysis between these models
is presented, highlighting both their similarities and distinctions. Lastly, the paper examines
the applications of these models in the realm of medical imaging.

Guest editorial deep learning in medical imaging: Overview and future promise of an
exciting new technique: This dedicated segment focuses on advancements in technology and
applications driven by deep learning, a rapidly expanding field in data analysis recognized as
one of the top 10 breakthrough technologies of 2013. Deep learning represents a evolution in
artificial neural networks, incorporating more layers to enable increased abstraction and
enhanced data predictions. Currently, CNNs have become the dominant tool for machine
learning in the fields of general imaging and computer vision. Specifically, they have proven
highly effective in autonomously extracting mid-level and high-level abstractions from raw
data, particularly images, showcasing significant prowess in various computer vision tasks.
Recent discoveries indicate that the descriptors generated by CNNs exhibit remarkable
efficiency in recognizing and pinpointing objects in natural images. The global community
dedicated to medical image analysis is swiftly adopting CNNs and other deep learning methods
for diverse applications.
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ChestX-ray8: Hospital-scale chest X-ray database and benchmarks on weakly-supervised
classification and localization of common thorax diseases: This special section explores the
technology and applications driven by deep learning, a prominent trend in general data analysis.
Deep learning is particularly relevant in the context of chest X-rays, a widely accessible
radiological method for screening and diagnosing various lung diseases. Hospitals store vast
amounts of X-ray imaging studies and accompanying radiological reports in Picture Archiving
and Communication Systems (PACS).

2. Methodology:

Proposed system:

Our proposed system leverages cutting-edge deep learning algorithms, particularly MobileNet,
to revolutionize medical image analysis. Focused on diseases affecting the brain, liver, lungs,
and blood, our approach harnesses the power of Deep learning to automate intricate
hierarchical relationships within vast medical datasets. This system excels in image
classification, localization, detection, segmentation, and registration, ushering in a new era of
enhanced diagnostic precision. By seamlessly integrating artificial intelligence, our proposed
system aims to elevate medical image analysis, paving the way for more accurate and efficient
healthcare practices.

Blood, liver,

lung, brain

disease dataset

Preprocessing

Training with CNN
and MobileNet

Testing

\ 4

of
Classfication

Figure 1: Block diagram

ADVANTAGES:
e High Accuracy:

Deep learning models, particularly convolutional neural networks (CNNs), demonstrate
exceptional accuracy in medical image analysis, enabling precise and reliable identification of
subtle patterns indicative of diseases.

e Automated Feature Extraction:

Journal of Data Acquisition and Processing Vol. 39 (1) 2024 1388



EFFICIENT SOFTWARE IMPLEMENTATION OF DEEP NEURAL NETWORKS FOR COMPUTER VISION TASKS

Deep learning eliminates the need for manual feature engineering by autonomously extracting
relevant features from medical images, streamlining the analysis process and reducing the risk
of human error.
EXISTING METHOD
Presently, Convolutional Neural Networks (CNNs) play a predominant role in the realm of
Deep Learning Applications for Medical Image Analysis. These algorithms exhibit significant
prowess in various medical domains such as brain, liver, lung, and blood-related conditions,
excelling in tasks like disease classification, localization, detection, segmentation, and
registration. The utilization of CNNs is instrumental in automating feature extraction and
uncovering hierarchical relationships within vast medical datasets, leading to improved
diagnostic accuracy. The effectiveness of deep learning in reshaping medical image analysis is
evident in existing methodologies, showcasing promising results in clinical applications and
contributing to the advancement of precision healthcare.
DISADVANTAGES:

e Data Scarcity and Imbalance:

Deep learning models demand vast amounts of labeled data for training, yet acquiring well-
annotated medical images, especially for rare conditions, can be challenging, leading to biased
models and suboptimal performance.

e Interpretability Challenges:

The inherent complexity of deep learning architectures often results in "black box" models,
hindering the interpretability of decision-making processes, which is critical in medical
contexts where understanding the rationale behind diagnoses is essential.

3. Implementation:

The project has implemented by using below listed s

Convolutional Neural Network:

The initial step in our strategic approach is the convolution operation, which involves feature
detectors serving as filters in a neural network. This phase covers the understanding of feature
maps, the parameter learning process, pattern detection, layers of detection, and the mapping
of findings.

Moving on to the second part, we delve into the Rectified Linear Unit (ReLU) and its role in
Convolutional Neural Networks (CNNs). While not essential for comprehending CNNss, a brief
lesson on ReL U layers enhances your skills.

A concise breakdown of the flattening process follows, illustrating the transition from pooled
to flattened layers in CNNs.

The integration of all the concepts covered in the section is explored next. Understanding this
process provides a comprehensive view of how CNNs operate and how the generated "neurons"
learn image classification.

The section concludes with a summary, bringing together the key concepts. Additionally, an
optional tutorial on SoftMax and Cross-Entropy is recommended for those seeking a deeper
understanding, as these concepts may be encountered when working with CNNs. While not
mandatory, familiarity with them can be highly beneficial.
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MobileNet

MobileNet is a lightweight deep learning architecture crafted to efficiently handle real-time
image classification tasks on mobile and embedded devices. Google introduced it in 2017 to
meet the demand for models with lower computational complexity and memory usage while
maintaining competitive accuracy.

The fundamental innovation in MobileNet lies in the adoption Depth-wise separable
convolutions involve decomposing a conventional convolutional layer into two distinct steps:
first, a depth-wise convolution is applied, and subsequently, a 1x1 pointwise convolution is
performed. This approach represents a breakdown of the traditional convolutional layer into
these two specialized convolutional operations. This separation drastically reduces the number
of parameters and computations, resulting in a more lightweight model. MobileNet
architectures typically consist of a sequence of these depth wise separable convolutional layers,
interspersed with pointwise convolutions and depth wise convolutional strides for spatial down
sampling.

Various versions of MobileNet, such as MobileNetV1, MobileNetV2, and MobileNetV3, have
been introduced, each bringing improvements in terms of efficiency and performance. For
example, MobileNetV2 employs inverted residuals and linear bottlenecks to enhance feature
representation and further reduce computational costs.

MobileNet finds widespread use in applications with resource constraints, such as mobile
devices, loT devices, and edge computing scenarios. Its efficiency and accuracy make it a
popular choice for on-device image recognition, object detection, and other computer vision
tasks in environments where resources are limited.

4. Results and Discussion:

The following screenshots are depicted the flow and working process of project.

Home Page: This is the home page of the project.

MEDICAL Home  About  Braind

Efficient Software -
Implementation of Deep
Neural Networks for

Computer Vision Tasks

ABOUT PAGE: This page shows the about of this project.

Fig2: Home page
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MEDICAL Home About Braindisease Lungdisease blood cells Liver disease

About project

powerful tool

the blood, liver, lung, end brain. This project hamesses the capablies of deep
leaming algorithms 1o enhance the accuracy and eficiency of medical image

For bloodelated ciseases, deep leaming models can anslyze blood smesrs o
imaging deta 1o identify anomalies in cell morphology, aiding in the diagnosis of
conditions like leukemia o ontext of lver diseases, the technology

can process medical images such as CT scans or MRIs, detecting abnormaliies ke
tumors orcirthosis with remarkable sensitity

In the case of lung diseases, deep learing algorithms can analyze chest X-ays or CT

scans to identiy pattems associated with conditions fike 2, lung cancer, o

fibrosis. The application extends 1o brain isease disgns dvanced neursl

networks excel in detecting anomalies in neuroimaging data, helping idertify
strok

By avtomating the analysis of medical images, desp leaming expedites the
diagnostic process, allowing healthcare professionals 1o focus on trea

strategies promptly. The projects integration of deep
analysis nat only enhances accuracy but also has 1

step forward in the intersection of artficial inteligence and healtncare, promising
more effective and personalized medical solutions.

Fig3: About page

UPLOAD PAGE: In this page we should upload the brain dataset for the classification.

MEDICAL Home About Braindisease Lungdisease blood cells Liver disease

Fig 4: Brain Disease page
Result for Brain:

MEDICAL Home About Braindisease Lung disease blood cells  Liver disease

Fig5: Result for Brain disease

LUNG UPLOAD PAGE: In this page we should upload the lung dataset.
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MEDICAL Home About Braindisease Lungdisease blood cells  Liver disease

Fig 6: lung disease page

Result for Lung:

MEDICAL Home About Braindisease Lung disease blood cells Liver disease

£
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Fig7: Result for Lung disease
BLOOD UPLOAD PAGE: In this page we should upload the blood dataset.

MEDICAL Home About Braindisease Lungdisease bloodcells  Liver disease

Accuracy Graph for BloodCells
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Fig 8: Blood cells page

Result for Blood Cell:
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MEDICAL Home About Braindiscase Lung discase blood cells  Liver disease
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Fig9: Result for Blood Cell.

LIVER UPLOAD PAGE: In this page we should upload the liver dataset.

MEDICAL Home About Braindisease Lungdisease blood cells  Liver disease

Fig 10: Liver Disease page
Result for Liver Disease:

MEDICAL Home About Braindisease Lung disease blood cells Liver disease

Result

Liver cancer

A - i

Figl1: Result for Liver Disease
5. Conclusion:

In our project, we've employed deep learning algorithms to classify medical images of lung,
liver, brain, and blood. By training convolutional neural networks (CNN) and MobileNet, we
achieved successful classification distinguishing between individuals affected by a disease and

those with normal conditions. During testing, the system accurately classified uploaded images,
demonstrating the effectiveness of our model in medical image analysis. This approach holds
promise for efficient and reliable diagnosis, contributing to advancements in automated

medical image interpretation for timely and accurate healthcare assessments.
FUTURE SCOPE:
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Future enhancements for deep learning applications in medical image analysis may include the
integration of multi-modal data for a comprehensive understanding of patient conditions.
Improved interpretability and explain ability of deep learning models could enhance trust and
adoption in clinical settings. Advancements in transfer learning and domain adaptation may
enable more effective model generalization across diverse patient populations. Additionally,
the incorporation of real-time processing and edge computing can enhance the speed and
efficiency of medical image analysis, facilitating quicker and more accurate diagnostic
decision-making in healthcare.

6. References:

[1] C.-J. Hsiao, E. Hing, and J. Ashman, ‘“Trends in electronic health record system use among
office-based physicians: United states, 2007-2012,”” Nat. Health Stat. Rep., vol. 75, pp. 1-18,
May 2014.

[2] R. Smith-Bindman et al., ‘‘Use of diagnostic imaging studies and associated radiation
exposure for patients enrolled in large integrated health care systems, 19962010, JAMA,
vol. 307, no. 22, pp. 2400-2409, 2012.

[3] E. H. Shortliffe, Computer-Based Medical Consultations: MYCIN, vol. 2. New York, NY,
USA: Elsevier, 1976.

[4] G. Litjens et al. (Jun. 2017). ‘A survey on deep learning in medical image analysis.”’
[Online]. Available: https://arxiv.org/abs/1702.05747

[5] W. S. McCulloch and W. Pitts, ‘A logical calculus of the ideas immanent in nervous
activity,”” Bull. Math. Biol., vol. 5, nos. 4, pp. 115-133, 1943.

[6] F. Rosenblatt, ‘“The perceptron: A probabilistic model for information storage and
organization in the brain,”” Psychol. Rev., vol. 65, no. 6, pp. 365-386, 1958.

[7] D. H. Hubel and T. N. Wiesel, ‘‘Receptive fields, binocular interaction and functional
architecture in the cat’s visual cortex,’’ J. Physiol., vol. 160, no. 1, pp. 106—154, 1962.

[8] K. Fukushima and S. Miyake, ‘‘Neocognitron: A self-organizing neural network model for
a mechanism of visual pattern recognition,’” in Competition and Cooperation in Neural Nets.
Berlin, Germany: Springer, 1982, pp. 267-285.

[9]1 Y. LeCun et al., ‘‘Backpropagation applied to handwritten zip code recognition,’’” Neural
Comput., vol. 1, no. 4, pp. 541-551, 1989.

[10] D. E. Rumelhart, G. E. Hinton, and R. J. Williams, ‘‘Learning representations by back-
propagating errors,”’ Nature, vol. 323, pp. 533-536, Oct. 1986.

[11] A. Krizhevsky, I. Sutskever, and G. E. Hinton, ‘‘ImageNet classification with deep
convolutional neural networks,’” in Proc. Adv. Neural Inf. Process. Syst., 2012, pp. 1097-1105.
[12] D. Shen, G. Wu, and H.-I. Suk, ‘‘Deep learning in medical image analysis,”” Annu. Rev.
Biomed. Eng., vol. 19, pp. 221-248, Mar. 2017.

[13] K. Suzuki, ““‘Overview of deep learning in medical imaging,’” Radiol. Phys. Technol., vol.
10, no. 3, pp. 257-273, 2017.

[14] H. Greenspan, B. van Ginneken, and R. M. Summers, ‘‘Guest editorial deep learning in
medical imaging: Overview and future promise of an exciting new technique,”’ IEEE Trans.
Med. Imag., vol. 35, no. 5, pp. 11531159, May 2016.

[15] D. Adams. (2017). Publish or Perish 5. Accessed: Oct. 30, 2017. [Online]. Available:
https://harzing.com/resources/publish-or-perish/windows

Journal of Data Acquisition and Processing Vol. 39 (1) 2024 1394



EFFICIENT SOFTWARE IMPLEMENTATION OF DEEP NEURAL NETWORKS FOR COMPUTER VISION TASKS

[16] K. Clark et al., ““The cancer imaging archive (TCIA): Maintaining and operating a public
information repository,’’ J. Digit. Imag., vol. 26, no. 6, pp. 1045-1057, 2013.

[17] X. Wang, Y. Peng, L. Lu, Z. Lu, M. Bagheri, and R. M. Summers. (Dec. 2017). ‘‘ChestX-
ray8: Hospital-scale chest X-ray database and benchmarks on weakly-supervised classification
and localization of common thorax diseases.’’ [Online]. Available: https://arxiv.org/abs/1705.
02315 [18] E. Gibson et al. (Oct. 2017). ‘“NiftyNet: A deep-learning platform for medical
imaging.”’ [Online]. Available: https://arxiv.org/abs/1709.03485

[19] O. Ronneberger, P. Fischer, and T. Brox, ‘‘U-net: Convolutional networks for biomedical
image segmentation,”’ in Proc. Int. Conf. Med. Image Comput. Comput.-Assist. Intervent.,
2015, pp. 234-241.

[20] F. Milletari, N. Navab, and S.-A. Ahmadi, ‘“V-net: Fully convolutional neural networks
for volumetric medical image segmentation,’” in Proc. 4th Int. Conf. 3D Vis. (3DV), Oct. 2016,
pp. 565-571.

[21] Ahmad, S., Mehfuz, S., Mebarek-Oudina, F., & Beg, J. (2022). RSM analysis based cloud
access security broker: a systematic literature review. Cluster Computing, 25(5), 3733-3763.
[22] Ahmad, S., Shakeel, I., Mehfuz, S., & Ahmad, J. (2023). Deep learning models for cloud,
edge, fog, and IoT computing paradigms: Survey, recent advances, and future directions.
Computer Science Review, 49, 100568.

[23] Ahmad, S., Mehfuz, S., & Beg, J. (2021). Enhancing security of cloud platform with cloud
access security broker. In Information and Communication Technology for Competitive
Strategies (ICTCS 2020) Intelligent Strategies for ICT (pp. 325-335). Springer Singapore.
[24] Urooj, S., Lata, S., Ahmad, S., Mehfuz, S., & Kalathil, S. (2023). Cryptographic data
security for reliable wireless sensor network. Alexandria Engineering Journal, 72, 37-50.

[25] Ahmad, S., Mehfuz, S., & Beg, J. (2022). Assessment on potential security threats and
introducing novel data security model in cloud environment. Materials Today: Proceedings,
62, 4909-4915.

[26] Okafor, C. E., Iweriolor, S., Ani, O. 1., Ahmad, S., Mehfuz, S., Ekwueme, G. O., ... &
Chikelu, O. P. (2023). Advances in machine learning-aided design of reinforced polymer
composite and hybrid material systems. Hybrid Advances, 2, 100026.

[27] Ahmad, S., & Mehfuz, S. (2024). Efficient time-oriented latency-based secure data
encryption for cloud storage. Cyber Security and Applications, 2, 100027.

[28] Ahmad, S., Mehfuz, S., & Beg, J. (2023). Hybrid cryptographic approach to enhance the
mode of key management system in cloud environment. The Journal of Supercomputing, 79(7),
7377-7413.

[29] Ahmad, S., Mehfuz, S., & Beg, J. (2022). Cloud security framework and key management
services collectively for implementing DLP and IRM. Materials Today: Proceedings, 62, 4828-
4836.

[30] Ahmad, S., Mehfuz, S., & Beg, J. (2020, December). Securely work from home with
CASB policies under COVID-19 pandemic: a short review. In 2020 9th International
conference system modeling and advancement in research trends (SMART) (pp. 09-114).
IEEE.

[31]Tataranu, E., Diaconescu, S., Ivanescu, C. G., Sarbu, 1., & Stamatin, M. (2016). Clinical,
immunological and pathological profile of infants suffering from cow's milk protein allergy.

Journal of Data Acquisition and Processing Vol. 39 (1) 2024 1395



EFFICIENT SOFTWARE IMPLEMENTATION OF DEEP NEURAL NETWORKS FOR COMPUTER VISION TASKS

Romanian journal of morphology and embryology = Revue roumaine de morphologie et
embryologie, 57(3), 1031-1035.

[32]Ciongradi, C. L., Sarbu, 1., Iliescu Halitchi, C. O., Benchia, D., & Sarbu, K. (2021). Fertility
of  Cryptorchid  Testis-An ~ Unsolved  Mistery. Genes, 12(12), 1894.
https://doi.org/10.3390/genes12121894

[33]Ciongradi, C. 1, Filip, F., Sarbu, L., Iliescu Halitchi, C. O., Munteanu, V., & Candussi, I.
L. (2022). The Impact of Water and Other Fluids on Pediatric Nephrolithiasis. Nutrients,
14(19), 4161. https://doi.org/10.3390/nu14194161

[34]Ciongradi, C. L., Benchia, D., Stupu, C. A., Iliescu Halitchi, C. O., & Sarbu, 1. (2022).
Quality of Life in Pediatric Patients with Continent Urinary Diversion-A Single Center
Experience. International journal of environmental research and public health, 19(15), 9628.
https://doi.org/10.3390/ijerph19159628

[35]Popa, S., Apostol, D., Bica, O., Benchia, D., Sarbu, ., & Ciongradi, C. I. (2021). Prenatally
Diagnosed Infantile Myofibroma of Sartorius Muscle-A Differential for Soft Tissue Masses in
Early Infancy. Diagnostics (Basel, Switzerland), 11(12), 2389.
https://doi.org/10.3390/diagnostics 11122389

[36]Mohammed, A. H. (2021). Fish Schooling And Sorensen Trust Based Wireless Sensor
Network Optimization. International Journal, 9, 6.

[37]Mohammed, A. H. DDoS Malicious Node Detection by Jaccard and Page Rank Algorithm
in Cloud Environment.

[38]Mohammed, A. H. (2021). Invasive Weed Optimization Based Ransom-Ware Detection
in Cloud Environment.

[39Purohit, S. (2023). California Geographical Society, 96162, California, United
States. Journal of Environmental Science and Public Health, 7, 176-184.

[40]Purohit, S. Role of Industrialization and Urbanization in Regional Sustainable
Development—Reflections from Tier-II Cities in India.

[31]Purohit, M. S. (2012). Resource management in the desert ecosystem of Nagaur district
An ecological study of land _agriculture water and human resources (Doctoral dissertation,
Mabharaja Ganga Singh University).

[32]Faisal, L., Rama, V. S. B, Roy, S., & Nath, S. (2022). Modelling of Electric Vehicle Using
Modified SEPIC Converter Configuration to Enhance DC-DC Converter Performance Using
MATLAB. In Smart Energy and Advancement in Power Technologies: Select Proceedings of
ICSEAPT 2021, Volume 2 (pp. 643-653). Singapore: Springer Nature Singapore.

[43]Faisal, L., Rama, V. S. B., Yang, J. M., Wajid, A., & Ghorui, S. K. (2022, May).
Performance and Simulation Analysis of IPMSyncRM (Internal Permanent Magnet
Synchronous Reluctance Motor) for Advanced Electric Vehicle Design. In 2022 3rd
International Conference for Emerging Technology (INCET) (pp. 1-6). IEEE.

[30]Faisal, L., Rama, V. S. B., Yang, J. M., Wajid, A., & Ghorui, S. K. (2022, May).
Performance and Simulation Analysis of IPMSyncRM (Internal Permanent Magnet
Synchronous Reluctance Motor) for Advanced Electric Vehicle Design. In 2022 3rd
International Conference for Emerging Technology (INCET) (pp. 1-6). IEEE.

[30]Mohd, R., & Faisal, L. (2022). Smart Agricultural Practices using Machine Learning
techniques For Rainfall Prediction: A case Study of Valkenburg station, Netherlands.
Mathematical Statistician and Engineering Applications, 71(4), 8451-8462.

Journal of Data Acquisition and Processing Vol. 39 (1) 2024 1396



