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Abstract: - This paper covers the use and influence of data-driven decision support systems (DSS) on drug management, particularly in the
areas of drug exploration and production. The study, which employed a mixed-methods approach, involving literature review, qualitative
interviews, quantitative assessments, and case study analysis, reveals the Al, machine learning and big data analytics ability to drive drug
discovery and development processes revolution in the pharmaceutical industry. The study shows that handling of DSS allows sound
decision making, consequently resulting in improved efficiency, decreased expenses and better innovation throughout the drug development
process. Areas like data integration, algorithm robustness, and regulation are identified as the major issues, which offers an insight into the
importance of these areas of concern in the effective application of a data-driven approach in pharmaceutical management. Such contrast
with the like works underlines the role of our findings as an essential link in the Al-driven healthcare innovations chain. The research
provides a foundation for further improving the state of knowledge and understanding of DSS in drug management, guiding future research
aiming at expanding conceptual frameworks and designing practical implementations.
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I. INTRODUCTION

In the dynamic and performance-driven field of pharmaceuticals, which is the hotbed of innovation and high stakes,
data-driven decision support systems (DSS) have been increasingly acknowledged as a pivotal trendsetter. In this
paper, data-driven approaches in discovery and development of pharmaceutical drugs are explored with due focus
in the pharmaceutical industry. The systems utilize the most copious amounts of data, advanced analytics and
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computational modeling techniques to provide unprecedented insights and efficiency of pharmaceutical
management which in turn shape the trajectory of future industry developments. The search for new drugs imply a
holistic approach, implementing the resources of many experts in various fields which also means sophisticated
technologies [1]. The conventional drug discovery and development techniques were limited with high cost, long
time ranges, and high rate of failure. Although the arrival of data-driven decision support systems signifies a major
shift, it however promises to provide the evidence-based insights and predictive analytics to possibly tackle the
aforementioned challenges. What actually fuels this research is the critical evaluation of drug management
enhancement by computerized devices. Through integrating the disparate data sources — covering genomic data,
clinical trial results, chemical structures and more — these systems support appropriate decision-making during all
the stages of the drug development process [2]. In essence, whether it is target identification, compound screening
or the clinical trial design, data-intensive approaches render processes more precise and agile, reducing risks and
streamlining these processes. Also, the present study aims to investigate the visible effects of DSS execution by
means of case study to be conducted in its entirety. We plan to bring this theoretical concept of using data-driven
decision support systems in pharmaceutical management to reality through a practical in-class scenario [3]. Thereby,
the learners can have a holistic understanding of the practical implications and the end of using data-driven decision
support systems. By using an empirical analysis, we intend to dig into the deep levels of implementation, analyze
the performance metrics, and identify the improvement areas. In fact, this research aims to uncover the revolutionary
capability of data-driven decision support systems in pharmaceutical management through the study. Through
shedding light on the how they work, challenges they present and their impacts, we strive to craft solutions that
leverage the prowess of data and lead to innovation, efficiency, and better healthcare outcomes.

II.RELATED WORKS

In the last several years, the pharmaceutical industry has undergone important changes due to the emergence of
advanced Al and ML technology. The following literature review provides an overview of key studies in this
domain: The following literature review provides an overview of key studies in this domain: [15] Sarkar et al. (2023)
take Al and ML into account in the modern drug discovery and development. The research focuses on the possible
use of these technologies as means to speed up the drug discovery, to achieve the most effective molecule choice,
and to predict interactions drug to target. Al-driven approach is made possible by large data and computational
models which seem to be excellent routes in improving the performance cost and decreasing the cost of drug
development. [16] Data driven clinical decision support in tinnitus retraining therapy is presented by Tarnowska, et
al. (2022). Their study focused on the application of Al algorithms in analyzing patient data, and this result can
further be used to optimize treatment approaches with the patient. Al-powered decision support systems unite the
information on patients' demographics, clinical histories and treatment outcomes and make diagnosticians insights-
based decisions, which consequently lead to better treatment outcomes in the management of tinnitus. [17] And they
(Van Tran et al., 2023) go on a pathway of the most recent research of Al in in silico drug distribution prediction.
Such researchers emphasize the potential utilization of Al-based predictive modeling techniques for improve drug
distribution procedures. By using molecular structures and physicochemical properties as the bases, the Al models
can find out the patterns of the drug distribution which can increase the drug delivery strategies effectiveness and
facilitate medication dosage for various patients. [18] The role of Al in drug discovery and in revolutionizing drug
delivery systems are unveiled in Visan and Negut (2024). A study by them focuses on smart Al-enablement in the
development of novel drug delivery agents, achieving optimal drug release kinetics, and precise delivery to the
desired tissue or organ. Al algorithms allow scientists to accelerate the discovery of new drug delivery technologies
fostering their increased efficacy and safety. [19] Xu et al. (2023) focus their work on the data-driven, multi-
modality data analysis of diagnosis and treatment of psoriatic arthritis. Their investigations bring together multiple
data types, ranging from clinical data, genetic data, and imaging data, to design personal treatment plans for psoriatic
arthritis patients. Clinicians can better manage patient cases by applying ML algorithms to learn the most effective
treatment plans that are tailored to patient-specific information by analyzing patient data, resulting in favorable
clinical outcomes and a boost in patient satisfaction. [20] Zhang et al. (2023) presented an approach to evaporation
performance degradation analysis in herbal medicine industry through data-driven workflow. Their research shows
how machine intelligence is used, specifically in the identification of factors determining the functioning of
evaporation and also in making the predictions of irreversible decline of performance over time. Al-enabled systems,
with data analysis of process data and the environment, make it possible to carry out preventive maintenance and
optimization of evaporation installations, providing increased productivity and quality. [21] AlSahafi et al. (2023)
highlight information driven approaches to the sustainable tourism management. The study of Al and ML techniques
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in the way they are used in the analysis of tourist behavior, decision-making on resource management and the
environmental effect has been highlighted. Sustainable and resilient tourism destinations can be bolstered by
utilizing data analytics, in which the tourism stakeholders base their decisions on data. [22] Alswedani and al. (2023)
analyze the association between mental health problems and the patterns of drug usage by means of a dyad-based
approach. The outcomes of their research contribute to the improvement of Al-driven solutions that can reveal the
causal linkages, determine the appropriate treatments for different diseases, and help to prevent drug abuse.
Researchers can use large scale data analysis to show how blending psychological factors and drug behaviors in the
complex interplay provides evidence to inform the public health policies and interventions. [23] The purpose of the
paper by Chen et al. (2023) is to propose an Al-assisted model for direct insulin titration of glucose levels in type 2
diabetic patients. The paper makes a case out of the fact that such systems can effectively be built to utilize real-
time glucose monitoring data for the optimization of insulin dosing regimens. Utilizing the Al algorithms, doctors
can attain tight glycemic control setting and thus will decrease the risk of hyperglycemia and hypoglycemia in
diabetic patients. [24] In their article, “Systematic evaluation of deep learning methods for cancer drug synergy
prediction,” Delora Baptista et al. (2023) assess the recent progress in deep learning approaches to drug combination
therapy in the fight against cancer. Their research studies several deep learning architectures and data
representations to determine the best prediction models for synergistic drug combinations. The study benchmarks
different models on large-scale drug screening data in an attempt to reveal the strengths and limitations of each
method [25] Generally speaking, Derraz et al. (2024) state that there is need for new governance models to match
the Al-enabled personalized drugs and cell therapies in precision oncology. Their research suggests that these
technologies raise very specific regulatory challenges. Through resolution of the regulative gaps and ambiguities,
policy makers can create favorable environment for the innovation in Al-driven healthcare solutions with the
necessary standards and parameters. These aspects have been investigated by Kwofie et al. in 2023 (26) dedicated
to Al, ML, and big data analytics technologies utilization for EVD drug development. These researchers have proved
that using Al-integrated screening of the libraries of large compounds in search of candidate antiviral agents is
reliable. Al-directed drug discovery pipelines focusing on choosing lead compounds with outstanding
pharmacological characteristics are proved to be much faster than those traditional methods in discovering new
therapeutics for infectious diseases such as Ebola.

II.METHODS AND MATERIALS
Research Design:

The focus of this study is on the mixed-methods approach as it provide a complete description of how DSS data
driven decision-making system (DSS) are implemented and their effects in pharmaceutical management. Approach
includes both gualitative and quantitative modes in order to provide a multifaceted view [4].

Data Collection:

[11 Qualitative Data: Semi-structured interviews will be the way of gathering qualitative data from key players of
pharmaceutical management, such as researchers, data scientists, project managers and decision-makers. These
interviews will unravel the understanding, experience, barriers, and perspectives associated with the usage and
application of DSS in drug discovery and development [5]. Furthermore, reports on projects, organizational
policy, and technical specifications will be analyzed in order to enhance qualitative data.

[21 Quantitative Data: Quantitative data Collection will be done through structured surveys that will solicited from
a different set of professionals in the pharmaceutical industry. The survey aims to assemble quantitative trends
that will illustrate the usage, efficiency, and perceptions of DSS in pharmaceutical management [6]. The core
indicators will measure time-to-market, cost savings, success rates of drug candidates, and organizational
performance metrics.

Case Study Selection:

Three stages of case study approach will be used: the description, analysis and discussion with the pharmaceutical
company. The justification of the case study will depend on criteria like importance, availability of data and
readiness of the organization to participate. The case study that | have selected will give us the ideas about the
practical application, challenges, as well as how the system will function in pharmaceutical management [7].

Data Analysis:
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Qualitative Analysis: Qualitative data of interview and document study will be analyzed by thematic analysis.
Themes and patterns relative to DSS selection, allocation, implementation, and impact will be explored, and
therefore, stakeholders' approval and experiences will be comprehensively understood [8].

Quantitative Analysis: The quantitative data from the surveys will be examined through the statistical procedures
of descriptive statistics, correlation analysis, and regression analysis. This evaluation will supply you with
qualitative values regarding the influence as well as the impact of DSS on the major performance metrics in the
pharmaceutical sector.

Integration of Findings:

Bilateral and multidirectional findings will be incorporated to create a complete image of the research problem.
Data triangulation will form an additional mechanism for the validation and reliability of the outcomes of the
research. The qualitative interviews findings will be tied with the quantitative survey results to make a
comprehensive analysis of the part that DSS plays in medicinal management [9].

Ethical Considerations:

The ethical framework will be followed consistently throughout the research procedure. Informed consent will be
obtained from participants involved in personal interviews and surveys; confidentiality and anonymity will be
ensured. Furthermore, data management and storage will be done in accordance with the ethical compliance and
regulation standards [10]. The limitations of the study may be lack of availability of information from
pharmaceutical companies, biases in responses from the survey, and the limitations of the results due to the sampling
of the subjects. However, the downside of these include the lack of transparent data collection and analysis
methodologies which will be mitigated through these.

Metric Description

Average time taken to bring a drug
Time-to-Market candidate from discovery to market

launch.

Cost reductions achieved through the
Cost Savings implementation of DSS in

pharmaceutical management.
Percentage of drug candidates that
Success Rate of Drug Candidates successfully progress through the
development pipeline.

Overall performance metrics, such as
Organizational Performance revenue growth, market share, and
profitability.

Stakeholders' perceptions regarding
the effectiveness, usability, and value
of DSS in pharmaceutical
management.

Perception of DSS

Understanding of the role and impact of data-driven decision support systems in pharmaceutical These
methodological approaches and data collection instruments aim to provide a comprehensive management,
facilitating informed decision-making and strategic planning within the industry [11].

IV. EXPERIMENTS

In order to experimentally investigate the efficiency and the impact of data-driven decision support systems (DSS)
in pharmaceutical management, a row of experiments was done. The purpose of these experiments was to test
different aspects of DSS implementation, for instance, their effect on management processes, efficiency
consequences, and general performance of the enterprise [12]. The experiments that were carried out were mixed in
nature, comprising qualitative and quantitative elements drawn from interviews, surveys, and case studies.
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Figure 1: The Data Driven Transformation In Drug Discovery - Drug Discovery World (DDW)

Experiment 1: Assessing the use of DSS and perception of its impact.

A survey was distributed to professionals in the pharmaceutical industry in order to establish the use and perceived
impact of decision support systems (DSS) in managing pharmaceutical goods. The survey has been structured to
measure the frequency of utilization, perception on the level of effectiveness in decision-making, and the
performance on organization metrics [13]. The Likert scale was employed to longitudinal survey participants'
perceptions from very disagree to very agree.

Results:

Table 1: Summary of Survey Results

Mean Score (out
Metric of 5) Standard Deviation
Frequency of DSS
Usage 4.2 0.6
Effectiveness in
Decision-making 4.4 0.5
Impact on
Organizational
Performance 4.0 0.7

The survey results indicate that DSS are widely utilized in pharmaceutical management, with a mean frequency
score of 4.2 out of 5. Moreover, respondents perceive DSS to be highly effective in facilitating decision-making
processes, with a mean effectiveness score of 4.4. Additionally, DSS are perceived to have a positive impact on
organizational performance, as evidenced by a mean impact score of 4.0 [14].
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Figure 4 Advanced machine learning platforms provide structure and consistency across workstreams to enable data-
driven decision-making

Figure 2: The Data Driven Transformation In Drug Discovery
Experiment 2: Case Study Analysis of DSS Implementation

A detailed case study was conducted to examine the implementation and outcomes of DSS within a pharmaceutical
organization. The case study involved interviews with key stakeholders, document analysis, and performance
metrics assessment [27]. Qualitative data from interviews were thematically analyzed to identify key insights and
challenges, while quantitative metrics were used to evaluate the impact of DSS on organizational performance.

Results:
Table 2: Summary of Case Study Findings
Aspect Key Findings
Iterative approach to DSS implementation,
Implementation Process involving collaboration between IT, research,
and management teams.
Main challenges include data integration issues,
Challenges resistance to change, and skill gaps in utilizing
DSS.
DSS enable data-driven decision-making,
Impact on Decision-making leading to faster insights, improved accuracy,

and reduced risks.

Significant efficiency gains observed in data
Efficiency Gains analysis, resource allocation, and project
management processes.

Improved performance metrics, including
Organizational Performance reduced time-to-market, cost savings, and
increased success rates of drug candidates.

The case study findings show that in the pharmaceutical organization the DSS was rolled out using the incremental
approach which put an emphasis on collaboration between IT, research and management teams. Though faced with
the imbalance of data integration and lack of change readiness, DSS have been the main drivers of data-driven
decision making, thus leading to prompt insights, higher accuracy, and reduced risks [28]. Additionally, better
outcomes were seen across a wide range of procedures that boosted performance metrics of the organization, such
as shorter times to market, reduced costs, and an increase in the success rates of the candidates.
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Figure 3: Artificial Intelligence in Drug Discovery and Development

Comparison with Related Work:

Linking the results of the study with work that has been carried out in the field of pharmaceutical management as
well as data-driven decision support systems is very important. Pharmaceutical companies also face similar trends
for the use and influence of DSS indicated by previous researches respectively [29]. Nevertheless, this study
represents distinct points of view with empirical precision through a coordination of surveys, case studies, and

performance metrics [30].

Aspect

Current Study

Related Work

Utilization of DSS

High utilization of DSS in
pharmaceutical management

Consistent findings regarding
widespread adoption of DSS

Impact on Decision-making

Positive impact on decision-
making processes

Previous studies have reported
enhanced decision-making
with DSS

Efficiency Gains

Significant  efficiency gains
observed

Similar findings regarding
efficiency improvements with
DSS

Organizational Performance

Improved performance metrics
observed

Alignment with prior research
highlighting enhanced
performance
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Figure 4: Deep learning in drug discovery: an integrative review and future challenges
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V. CONCLUSION

Finally, this study has offered an in-depth analysis of the pharmaceutical management, particularly in drug discovery
and development, using data-driven decision support systems (DSS) as the core approach. Via synthesizing the
results from lit review, qualitative interviews, quantitative surveys, and a detailed case study, a number of important
points have been highlighted. First, Al, machine learning, and big data analytics integration is capable of bringing
about fundamental change in speeding up drug discovery, alignment of treatment strategies, and enhancement of
patient outcomes. Additionally, DSS plays a vital role in informed decision-making at all stages of the lifecycle of
drug development resulting in more efficient processes, cost reduction and better innovative capacity. Moreover,
despite the fact that the advantages of algorithms-driven solutions are obvious, data integration, algorithm logic
robustness, and regulatory issues need to be considered carefully for the effective implementation of this technology.
Furthermore, the impact of our research is emphasized by its comparison with related works in the wider area of
Al-powered healthcare innovations. Ultimately, the study moves forward a knowledge creation and acquisition in
the role of DSS on pharmaceutical management, outlining the insights and suggestions for the future research and
practical implementations. While the pharmaceutical industry grows, data-driven techniques will play a vital role in
moving along the improvement and innovation for a favorable healthcare outcome coupled with continuous
improvement.

REFERENCE

[1] AZER, K. and BARRETT, J.S., 2022. Quantitative system pharmacology as a legitimate approach to examine
extrapolation strategies used to support pediatric drug development. CPT: Pharmacometrics & Systems Pharmacology,
11(7), pp. 797-804.

[2] BEIMEL, D. and ALBAGLI-KIM, S., 2024. Enhancing Medical Decision Making: A Semantic Technology-Based
Framework for Efficient Diagnosis Inference. Mathematics, 12(4), pp. 502.

[31 BRANCATO, V., ESPOSITO, G., COPPOLA, L., CAVALIERE, C., MIRABELLI, P., SCAPICCHIO, C,
BORGHERESI, R., NERI, E., SALVATORE, M. and AIELLO, M., 2024. Standardizing digital biobanks: integrating
imaging, genomic, and clinical data for precision medicine. Journal of Translational Medicine, 22, pp. 1-28.

[4] DEBNATH, B., SHAKUR, S., MAINUL BARI, A.B.M., SAHA, J., WAZIDA, A.P., MOSTARIN, J.M., ABU REZA,
T.I.and RAHMAN, M.A., 2023. Assessing the critical success factors for implementing industry 4.0 in the pharmaceutical
industry: Implications for supply chain sustainability in emerging economies. PLoS One, 18(6),.

[5] DJURIS, J., CVIIC, S. and DJEKIC, L., 2024. Model-Informed Drug Development: In Silico Assessment of Drug
Bioperformance following Oral and Percutaneous Administration. Pharmaceuticals, 17(2), pp. 177.

[6] GUHA, B., MOORE, S. and HUYGHE, J.M., 2023. Conceptualizing data-driven closed loop production systems for lean
manufacturing of complex biomedical devices—a cyber-physical system approach. Journal of Engineering and Applied
Science, 70(1), pp. 50.

[71 GUNLICKS-STOESSEL, M., LIU, Y., PARKHILL, C., MORRELL, N., CHOY-BROWN, M., MEHUS, C., HETLER,
J. and AUGUST, G., 2024. Adolescent, parent, and provider attitudes toward a machine learning based clinical decision
support system for selecting treatment for youth depression. BMC Medical Informatics and Decision Making, 24, pp. 1-
11.

[8] HAQUE, R., SADDAM, H.L., KHUSHBU, K.G., MD, J.H. and UDDIN, J., 2023. Data-Driven Solution to Identify
Sentiments from Online Drug Reviews. Computers, 12(4), pp. 87.

[91 JACKSON, D.B., RACZ, R., KIM, S., BROCK, S. and BURKHART, K., 2023. Rewiring Drug Research and
Development through Human Data-Driven Discovery (HD3). Pharmaceutics, 15(6), pp. 1673.

[10] MELANCON, K., PLIUSHCHEUSKAYA, P., MEILER, J. and KUNZE, G., 2024. Targeting ion channels with ultra-
large library screening for hit discovery. Frontiers in Molecular Neuroscience, .

[11] MESTROM, E.H.J., TOM, H.G.F.B., OURAHOU, N., KORSTEN, H.H.M., DE ANDRADE SERRA, P., MONTENIJ,
L.J., MISCHI, M., TURCO, S. and BOUWMAN, R.A., 2023. Prediction of postoperative patient deterioration and
unanticipated intensive care unit admission using perioperative factors. PLoS One, 18(8),.

[12] PUMPLUN, L., PETERS, F., GAWLITZA, J.F. and BUXMANN, P., 2023. Bringing Machine Learning Systems into
Clinical Practice: A Design Science Approach to Explainable Machine Learning-Based Clinical Decision Support Systems.
Journal of the Association for Information Systems, 24(4), pp. 953-979.

698



[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

J. Electrical Systems 20-3s (2024): 691-699

RAKHSHANINEJAD, M., FATHIAN, M., SHIRKOOHI, R., BARZINPOUR, F. and GANDOMI, A.H., 2024. Refining
breast cancer biomarker discovery and drug targeting through an advanced data-driven approach. BMC Bioinformatics,
25, pp. 1-32.

SALMAN, S.V., 2023. Navigating the Data Economy: A Comprehensive Review of Evolution, Impact, and Future Trends.
International Research Journal of Innovations in Engineering and Technology, 7(12), pp. 22-34.

SARKAR, C., DAS, B., VIKRAM, S.R., WAHLANG, J.B., NONGPIUR, A., TIEWSOH, I., LYNGDOH, N.M., DAS,
D., BIDAROLLI, M. and HANNAH, T.S., 2023. Artificial Intelligence and Machine Learning Technology Driven Modern
Drug Discovery and Development. International Journal of Molecular Sciences, 24(3), pp. 2026.

TARNOWSKA, K.A,, RAS, Z.W. and JASTREBOFF, P.J., 2022. A data-driven approach to clinical decision support in
tinnitus retraining therapy. Frontiers in Neuroinformatics, .

VAN TRAN, T.T., TAYARA, H. and CHONG, K.T., 2023. Recent Studies of Artificial Intelligence on In Silico Drug
Distribution Prediction. International Journal of Molecular Sciences, 24(3), pp. 1815.

VISAN, A.l. and NEGUT, I., 2024. Integrating Avrtificial Intelligence for Drug Discovery in the Context of Revolutionizing
Drug Delivery. Life, 14(2), pp. 233.

XU, J, 0u,J, LI, C, ZHU, Z., LI, J., ZHANG, H., CHEN, J,, YI, B., ZHU, W., ZHANG, W., ZHANG, G., GAO, Q.,
KUANG, Y., SONG, J., CHEN, X. and LIU, H., 2023. Multi-modality data-driven analysis of diagnosis and treatment of
psoriatic arthritis. NPJ Digital Medicine, 6(1), pp. 13.

ZHANG, S., XIE, X. and QU, H., 2023. A data-driven workflow for evaporation performance degradation analysis: a full-
scale case study in the herbal medicine manufacturing industry. Journal of Intelligent Manufacturing, 34(2), pp. 651-668.

ALSAHAFI, R., ALZAHRANI, A. and MEHMOOD, R., 2023. Smarter Sustainable Tourism: Data-Driven Multi-
Perspective Parameter Discovery for Autonomous Design and Operations. Sustainability, 15(5), pp. 4166.

ALSWEDANI, S., MEHMOOQOD, R., KATIB, I. and ALTOWAIJRI, S.M., 2023. Psychological Health and Drugs: Data-
Driven Discovery of Causes, Treatments, Effects, and Abuses. Toxics, 11(3), pp. 287.

CHEN, Y., CHEN, Z., ZHAO, L., LI, S,, YING, Z.,, YU, P., YAN, H., CHEN, H., YANG, C., ZHANG, J., MENG, Q.,
LIU, Y., CAO, L., SHEN, Y., HU, C., HUANG, H., LI, X, BIAN, H. and LI, X., 2023. Real-time artificial intelligence
assisted insulin dosage titration system for glucose control in type 2 diabetic patients: a proof of concept study. Current
Medicine, 2(1), pp. 2.

Gaikwad, V. S. ., Shivaji Deore, S. ., Poddar, G. M. ., V. Patil, R. ., Sandeep Hirolikar, D. ., Pravin Borawake, M. ., &
Swarnkar, S. K. . (2024). Unveiling Market Dynamics through Machine Learning: Strategic Insights and Analysis.
International Journal of Intelligent Systems and Applications in Engineering, 12(14s), 388-397. Retrieved from
https://ijisae.org/index.php/1JISAE/article/view/4675

Swarnkar, S. K., & Tran, T. A. (2023, October 31). A Survey on Enhancement and Restoration of Underwater Image.
Underwater Vehicle Control and Communication Systems Based on Machine Learning Techniques, 2023, pp. 1-15 2023
CRC Press eBooks. https://doi.org/10.1201/9781003320074-1

D. P. A. A. Mr. Suman Kumar Swarnkar, ‘Improved Convolutional Neural Network based Sign Language Recognition’,
International Journal of Advanced Science and Technology, vol. 27, no. 1, pp. 302-317, 2019.

nighaSuman Kumar Swarnkar, A. Ambhaikar, V. K. Swarnkar, and U. Sinha, ‘Optimized Convolution Neural Network
(OCNN) for Voice-Based Sign Language Recognition: Optimization and Regularization’, in Information and
Communication Technology for Competitive Strategies (ICTCS 2020), 2020, p. 633.

S. Agarwal, J. P. Patra, and Dr Suman Kumar Swarnkar, ‘Convolutional Neural Network Architecture Based Automatic
Face Mask Detection’, International Journal of Health Sciences, no. SPECIAL ISSUE IIl, p. 623-629, 2022.

Suman Kumar Swarnkar, Gurpreet Singh Chhabra, Abhishek Guru, Bhawna Janghel, Prashant Kumar Tamrakar, Upasana
Sinha, 'Underwater Image Enhancement Using D-Cnn', NeuroQuantology, vol. 20, no. 11, pp. 2157-2163, 2022.

Suman Kumar Swarnkar, Abhishek Guru, Gurpreet Singh Chhabra, Prashant Kumar Tamrakar, Bhawna Janghel, Upasana
Sinha, 'Deep learning techniques for medical image segmentation & classification', International Journal of Health
Sciences, vol. 6, no. S10, pp. 408-421, 2022.

699



