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Abstract: The continuous growth of healthcare data has made it essential to develop efficient systems
that not only alert healthcare providers but also visualize patient data in a comprehensible way. This study
introduces a Health Alert System integrated with Report Visualization powered by Data Analytics to
improve patient monitoring and alerting mechanisms. By leveraging real-time data from wearable sensors
and hospital records, the system generates health alerts based on deviations from normal parameters.
The proposed system combines predictive analytics and historical data to flag potential emergencies
before they occur. The visual analytics platform provides comprehensive reports to healthcare providers,
enabling them to monitor trends, identify risk factors, and make informed decisions. This approach
significantly enhances patient care by minimizing delays in response and improving overall health
outcomes. The system's architecture, based on big data frameworks, supports scalable and efficient data
processing. The study demonstrates how the integration of predictive models and data visualization tools
can revolutionize health alert systems, making them more responsive and adaptive to individual patient
needs. Future enhancements will focus on incorporating machine learning models for more personalized
predictions and extending the system's capabilities to remote patient care.
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Introduction:

With the advent of digital health and data analytics, the healthcare industry is undergoing
significant transformations. Today, healthcare providers can access an enormous amount of
patient data through electronic health records (EHRs), wearable devices, and other medical
equipment. However, despite the availability of this data, the challenge remains in how
healthcare professionals can efficiently process, interpret, and act upon it. An effective health
alert system not only captures critical health metrics but also provides healthcare professionals
with tools to visualize this data in a meaningful way, thus allowing for quick decision-making and
intervention.
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A Health Alert System can significantly reduce the time it takes to respond to critical patient
health situations. These systems typically rely on a combination of real-time data collection, data
analytics, and predictive modeling to identify early signs of health deterioration, thus providing
early warnings or alerts to healthcare providers. For instance, alerts can be triggered by factors
like changes in heart rate, blood pressure, oxygen saturation, or abnormal laboratory values.
Such a system is further strengthened by integrating visual analytics, which allows caregivers to
view trends and patterns over time, making it easier to predict adverse events.

In the wake of increasing chronic illnesses such as cardiovascular diseases and diabetes, the need
for such systems has become even more pressing. Data-driven insights offer the possibility of
creating more personalized healthcare systems that can adapt to the unique needs of each
patient. This paper outlines the design, development, and deployment of a health alert system
enhanced by report visualization techniques to offer a comprehensive, data-centric approach to
modern healthcare challenges.

EXPERIMENTAL WORKS:
Data Collection:

The first step involves gathering real-time data from various sources such as wearable sensors
(e.g., heart rate monitors, pulse oximeters) and EHR systems. This data includes vital signs like
heart rate, blood pressure, temperature, and activity levels. The system also integrates historical
patient data to establish a baseline for normal parameters.

Data Preprocessing:

Preprocessing involves cleaning and transforming the data for further analysis. Data collected
from different devices often come in different formats and may contain noise or missing values.
Techniques such as imputation, data normalization, and outlier detection are applied to ensure
the data is reliable and ready for analysis. This step also includes real-time filtering for continuous
monitoring.

Data Analytics and Prediction:

The preprocessed data is fed into predictive models that analyze trends and forecast potential
health risks. For example, the system might use machine learning algorithms like random forests
or gradient boosting to predict abnormal spikes in heart rate that could indicate a potential heart
attack. These models are trained on large datasets to identify patterns that correlate with
medical emergencies.

Alert Mechanism:

Once an anomaly or critical deviation from normal values is detected, the system generates an
alert. This alert is sent to healthcare providers through various communication channels such as
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mobile notifications, SMS, or email. Alerts are prioritized based on the severity of the detected
issue to ensure that critical alerts receive immediate attention.

Report Visualization:

In addition to generating alerts, the system also provides visual reports that healthcare providers
can use to monitor patients over time. The reports use interactive dashboards that display
graphs, charts, and heatmaps showing patient health metrics. For instance, a healthcare provider
can track a patient’s heart rate over a week, comparing it against established norms to identify
trends that require intervention.

Feedback and Learning:

Feedback loops are integrated into the system to continuously improve the prediction models.
As healthcare providers act on the alerts, the outcomes are fed back into the system, allowing it
to learn from these interventions and improve its accuracy over time.

Conclusion and Future Enhancements:

The proposed health alert system, coupled with report visualization, enhances the ability of
healthcare providers to respond quickly to emerging patient health risks. By integrating
predictive analytics and real-time data monitoring, this system provides both preventative care
and timely alerts, improving patient outcomes. The use of visual analytics further empowers
healthcare professionals by providing an easy-to-use interface that allows for quick data
interpretation.

Future enhancements of this system could involve integrating machine learning models that
adapt to individual patient health profiles, offering even more personalized care. The
incorporation of remote monitoring tools could also expand the reach of this system, making it
especially beneficial in telemedicine settings where in-person monitoring is not feasible.

The system could further be improved by incorporating a blockchain-based secure framework to
ensure the privacy and security of patient data, given the sensitivity and increasing concerns
surrounding healthcare data management.

Reference:

1. Reka, R., R. Karthick, R. Saravana Ram, and Gurkirpal Singh. "Multi head self-attention
gated graph convolutional network based multi-attack intrusion detection in MANET."
Computers & Security 136 (2024): 103526.

2. Meenalochini, P., R. Karthick, and E. Sakthivel. "An Efficient Control Strategy for an
Extended Switched Coupled Inductor Quasi-Z-Source Inverter for 3 @ Grid Connected
System." Journal of Circuits, Systems and Computers 32.11 (2023): 2450011.

Volume No.5, Issue No.1 (2024) 652



Arul Selvan M et.al Journal of Science Technology and Research (JSTAR)

3. Karthick, R., et al. "An optimal partitioning and floor planning for VLSI circuit design based
on a hybrid bio-inspired whale optimization and adaptive bird swarm optimization (WO-
ABSO) algorithm." Journal of Circuits, Systems and Computers 32.08 (2023): 2350273.

4. Rajagopal RK, Karthick R, Meenalochini P, Kalaichelvi T. Deep Convolutional Spiking
Neural Network optimized with Arithmetic optimization algorithm for lung disease
detection using chest X-ray images. Biomedical Signal Processing and Control. 2023 Jan
1,79:104197.

5. Karthick, R., and P. Meenalochini. "Implementation of data cache block (DCB) in shared
processor using field-programmable gate array (FPGA)." Journal of the National Science
Foundation of Sri Lanka 48.4 (2020).

6. Karthick, R., A. Senthilselvi, P. Meenalochini, and S. Senthil Pandi. "Design and analysis of
linear phase finite impulse response filter using water strider optimization algorithm in
FPGA." Circuits, Systems, and Signal Processing 41, no. 9 (2022): 5254-5282.

7. Karthick, R., and M. Sundararajan. "SPIDER-based out-of-order execution scheme for
HtMPSOC." International Journal of Advanced Intelligence paradigms 19.1 (2021): 28-41.

8. Karthick, R., Dawood, M.S. &Meenalochini, P. Analysis of vital signs using remote
photoplethysmography (RPPG). J Ambient Intell Human Comput 14, 16729-16736 (2023).
https://doi.org/10.1007/s12652-023-04683-w

9. Reka, R., Karthick, R., Ram, R. S., & Singh, G. (2024). Multi head self-attention gated graph
convolutional network based multi-attack intrusion detection in MANET. Computers &
Security, 136, 103526.

10. Prakash, S., Kumar, M. V., Ran, R. S., Zivkovic, M., Bacanin, N., & Antonijevic, M. (2022).
Hybrid GLFIL Enhancement and Encoder Animal Migration Classification for Breast Cancer

Detection. Computer Systems Science & Engineering, 41(2).

11. Ram, R. S., Prabhaker, M. L. C., Suresh, K., Subramaniam, K., & Venkatesan, M. (2020).
Dynamic partial reconfiguration enchanced with security system for reduced area and low
power consumption. Microprocessors and Microsystems, 76, 103088.

12. Ram, R. S., Prakash, S. A., Balaanand, M., & Sivaparthipan, C. B. (2020). Colour and
orientation of pixel based video retrieval using IHBM similarity measure. Multimedia
Tools and Applications, 79(15), 10199-10214.

13. Saravana Ram, R., Vinoth Kumar, M., Al-shami, T. M., Masud, M., Aljuaid, H., &
Abouhawwash, M. (2023). Deep Fake Detection Using Computer Vision-Based Deep
Neural Network with Pairwise Learning. Intelligent Automation & Soft Computing, 35(2).

14. Ram, R. S., Akilandeswari, J., & Kumar, M. V. (2023). HybDeepNet: a hybrid deep learning
model for detecting cardiac arrhythmia from ECG signals. Information Technology and
Control, 52(2), 433-444.,

Volume No.5, Issue No.1 (2024) 653


https://doi.org/10.1007/s12652-023-04683-w

Arul Selvan M et.al Journal of Science Technology and Research (JSTAR)

15. Ram, S. R., Subramanian, B., Bacanin, N., Zivkovic, M., & Strumberger, |. (2020). Speech
enhancement through improvised conditional generative adversarial
networks. Microprocessors and Microsystems, 79, 103281.

16. Ram, R. S., Venkatachalam, K., Masud, M., & Abouhawwash, M. (2022). Air pollution
prediction using dual graph convolution LSTM technique. Intelligent Automation & Soft
Computing, 33(3), 1639-1652.

17. Ram, R. S., Kumar, M. V., Ramamoorthy, S., Balaji, B. S., & Kumar, T. R. (2021). An efficient
hybrid computing environment to develop a confidential and authenticated loT service
model. Wireless Personal Communications, 117, 2903-2927.

18. Ruben, R. B., Rajendran, C., Ram, R. S., Kouki, F., Alshahrani, H. M., & Assiri, M. (2023).
Analysis of barriers affecting Industry 4.0 implementation: An interpretive analysis using
total interpretive structural modeling (TISM) and Fuzzy MICMAC. Heliyon, 9(12).

19. Amuthakkanan, R., Kannan, S. M., & Satheeshpandian, D. (2007). Reliability analysis of
software based electro pneumatic system using bayesian network. In Proceedings of the
2nd international conference on Mechatronics (pp. 805-811).

20. Amuthakkannan, R. (2011). Effective Software Assembly for the Real time systems using
Multi-level Genetic Algorithm. International Journal of Engineering Science and
Technology (IJEST), 3(8), 6190.

21. Preethi, B., Jayaprakash, R., Rani, S. K., & Vijayakumar, N. (2021). Characterization,
molecular docking, antimicrobial and anticancer studies on 5-Bromosalicylaldehyde-
furan-2-yl-methanamine condensed schiff base rare earth metal complexes. Asian J.
Chem, 1252.

22. Sivashanmugam, G., Lakshmi, K., Preethi, B., Nelson, S., & Sathiyaseelan, M. (2021). CTAB-
templated formation of CuCo204/CuO nanorods and nanosheets for high-performance
supercapacitor applications. Journal of Materials Science: Materials in Electronics, 32(23).

23. Preethi, B., Sha, S., Jayaprakash, R., Rani, S. K., & Hemalatha, S. SYNTHESIS,
CHARACTERIZATION AND BIOLOGICAL STUDIES ON 4-BROMO-2-{(Z)-[(FURAN-2-
YLMETHYL) IMINO] METHYL} PHENOL PRASEODYMIUM COMPLEX.

24. Rasappan, A. S., Palanisamy, R., Thangamuthu, V., Dharmalingam, V. P., Natarajan, M.,
Archana, B., ... & Kim, J. (2024). Battery-type WS2 decorated WO3 nanorods for high-
performance supercapacitors. Materials Letters, 357, 135640.

25. Archana, B., & Sreedaran, S. (2023). Synthesis, characterization, DNA binding and
cleavage studies, in-vitro antimicrobial, cytotoxicity assay of new manganese (lll)
complexes of  N-functionalized macrocyclic cyclam  based Schiff base
ligands. Polyhedron, 231, 116269.

Volume No.5, Issue No.1 (2024) 654



Arul Selvan M et.al Journal of Science Technology and Research (JSTAR)

26. Archana, B., & Sreedaran, S. (2022). New cyclam based Zn (ll) complexes: effect of
flexibility and para substitution on DNA binding, in vitro cytotoxic studies and
antimicrobial activities. Journal of Chemical Sciences, 134(4), 102.

27. Archana, B., & Sreedaran, S. (2021). POTENTIALLY ACTIVE TRANSITION METAL
COMPLEXES SYNTHESIZED AS SELECTIVE DNA BINDING AND ANTIMICROBIAL
AGENTS. European Journal of Molecular and Clinical Medicine, 8(1), 1962-1971.

28. Archana, B., & Sreedaran, S. Spectral Characterization and In Vitro Screening of cyclam
based Unsymmetrical Binuclear Copper (1) and Nickel (II) Complexes.

29. Kalluru, Sohit Reddy, and Prasanna Kumar Reddy Gurijala. "Increasing Efficiency of Goods
Receipt with Mobility Solutions."

30. Gurijala, Prasanna Kumar Reddy, and Sohit Reddy Kalluru. "Enhancing Manufacturing
Efficiency with Mobility Applications."

31. Gurijala, Prasanna Kumar Reddy, Sohit Reddy Kalluru, and Ravi Dave. "Maximizing
Procurement Efficiency through Purchase Requisitions Load Building."

32. Kalluru, Sohit Reddy, and Prasanna Kumar Reddy Gurijala. "Improving Putaway Efficiency
Through Innovative Solutions."

33. Robinson, Michael, Aniket Kumar, Narendra Kantamaneni, Prasanna Kumar Reddy
Gurijala, Pritesh Chandaliya, and Uday Dungarwal. "CMPE 200—Computer Architecture &
Design."

34. Selvan, M. Arul, and S. Miruna Joe Amali. "RAINFALL DETECTION USING DEEP LEARNING
TECHNIQUE." (2024).

35. Selvan, M. Arul. "Fire Management System For Indutrial Safety Applications." (2023).

36. Selvan, M. Arul. "A PBL REPORT FOR CONTAINMENT ZONE ALERTING APPLICATION."
(2023).

37. Selvan, M.A., 2023. CONTAINMENT ZONE ALERTING APPLICATION A PROJECT BASED
LEARNING REPORT.

38. Selvan MA. INDUSTRY-SPECIFIC INTELLIGENT FIRE MANAGEMENT SYSTEM.

39. Selvan, M.A., 2021. Robust Cyber Attack Detection with Support Vector Machines:
Tackling Both Established and Novel Threats.

40. Selvan, M. Arul. "PHISHING CONTENT CLASSIFICATION USING DYNAMIC WEIGHTING AND
GENETIC RANKING OPTIMIZATION ALGORITHM." (2024).

41. Selvan, M. Arul. "Innovative Approaches in Cardiovascular Disease Prediction Through
Machine Learning Optimization." (2024).

42. FELIX, ARUL SELVAN M. Mr D., and XAVIER DHAS Mr S. KALAIVANAN. "Averting Eavesdrop
Intrusion in Industrial Wireless Sensor Networks."

43. Prabhu Kavin, B., Karki, S., Hemalatha, S., Singh, D., Vijayalakshmi, R., Thangamani, M., ...
& Adigo, A. G. (2022). Machine Learning-Based Secure Data Acquisition for Fake Accounts

Volume No.5, Issue No.1 (2024) 655



Arul Selvan M et.al Journal of Science Technology and Research (JSTAR)

Detection in Future Mobile Communication Networks. Wireless Communications and
Mobile Computing, 2022(1), 6356152.

44, Kalaiselvi, B., & Thangamani, M. (2020). An efficient Pearson correlation based improved
random forest classification for protein structure prediction
techniques. Measurement, 162, 107885.

45. Thangamani, M., & Thangaraj, P. (2010). Integrated Clustering and Feature Selection
Scheme for Text Documents. Journal of Computer Science, 6(5), 536.

46. Geeitha, S., & Thangamani, M. (2018). Incorporating EBO-HSIC with SVM for gene
selection associated with cervical cancer classification. Journal of medical
systems, 42(11), 225.

47. Narmatha, C., Thangamani, M., & lbrahim, S. J. A. (2020). Research scenario of medical
data mining using fuzzy and graph theory. International Journal of Advanced Trends in
Computer Science and Engineering, 9(1), 349-355.

48. Gangadhar, C., Chanthirasekaran, K., Chandra, K. R., Sharma, A., Thangamani, M., &
Kumar, P. S. (2022). An energy efficient NOMA-based spectrum sharing techniques for
cell-free massive MIMO. International Journal of Engineering Systems Modelling and
Simulation, 13(4), 284-288.

49. Thangamani, M., & Ibrahim, S. J. A. (2018, November). Ensemble Based Fuzzy with Particle
Swarm Optimization Based Weighted Clustering (Efpso-Wc) and Gene Ontology for
Microarray Gene Expression. In Proceedings of the 2018 International Conference on
Digital Medicine and Image Processing (pp. 48-55).

50. Thangamani, M., & Thangaraj, P. (2013). Fuzzy ontology for distributed document
clustering based on genetic algorithm. Applied Mathematics & Information Sciences, 7(4),
1563-1574.

51. Surendiran, R., Aarthi, R., Thangamani, M., Sugavanam, S., & Sarumathy, R. (2022). A
Systematic Review Using Machine Learning Algorithms for Predicting Preterm
Birth. International Journal of Engineering Trends and Technology, 70(5), 46-59.

52. Thangamani, M., & Thangaraj, P. (2010). Ontology based fuzzy document clustering
scheme. Modern Applied Science, 4(7), 148.

53. Ibrahim, S. J. A., & Thangamani, M. (2018, November). Momentous Innovations in the
prospective method of Drug development. In Proceedings of the 2018 International
Conference on Digital Medicine and Image Processing (pp. 37-41).

54. Thangamani, M., Vijayalakshmi, R., Ganthimathi, M., Ranjitha, M., Malarkodi, P., &
Nallusamy, S. (2020). Efficient classification of heart disease using KMeans clustering
algorithm. International Journal of Engineering Trends and Technology, 68(12), 48-53.

Volume No.5, Issue No.1 (2024) 656



Arul Selvan M et.al Journal of Science Technology and Research (JSTAR)

55. Venkatesan, P., Manavalan, R., & Valliappan, K. (2009). Microencapsulation: a vital
technique in novel drug delivery system. Journal of Pharmaceutical Sciences and
Research, 1(4), 26-35.

56. Sivakumar, T., Venkatesan, P., Manavalan, R., & Valliappan, K. (2007). Development of a
HPLC Method for the Simultaneous Determination of Losartan Potassium and Atenolol in
Tablets. Indian journal of pharmaceutical sciences, 69(1).

57. Venkatesan, P., & Valliappan, K. (2014). Impurity profiling: theory and practice. Journal of
pharmaceutical sciences and research, 6(7), 254.

58. Karuppusamy, C., & Venkatesan, P. (2017). Role of nanoparticles in drug delivery system:
a comprehensive review. Journal of Pharmaceutical sciences and Research, 9(3), 318.

59. Kowshik, J., Nivetha, R., Ranjani, S., Venkatesan, P., Selvamuthukumar, S., Veeravarmal,
V., & Nagini, S. (2019). Astaxanthin inhibits hallmarks of cancer by targeting the PI3K/NF-
kB/STAT3 signalling axis in oral squamous cell carcinoma models. IUBMB life, 71(10),
1595-1610.

60. Venkatesan, P., Manavalan, R., & Valliappan, K. (2011). Preparation and evaluation of
sustained release loxoprofen loaded microspheres. Journal of basic and clinical
pharmacy, 2(3), 159.

61. Venkatesan, P., Muralidharan, C., Manavalan, R., & Valliappan, K. (2009). Selection of
better method for the preparation of microspheres by applying Analytic Hierarchy
Process. Journal of Pharmaceutical Sciences and Research, 1(3), 69.

62. Billah, A. M., & Venkatesan, P. (2017). A self-limited survey on community pharmacies in
India, the services offered, facilities available to make ease of compliance for the
medication prescribed and over the counter medication in view of pharmacists. Journal
of Pharmaceutical Sciences and Research, 9(3), 314.

63. Valliappan, K., Vaithiyanathan, S. J., & Palanivel, V. (2013). Direct chiral HPLC method for
the simultaneous determination of warfarin enantiomers and its impurities in raw
material and  pharmaceutical formulation: application of chemometric
protocol. Chromatographia, 76, 287-292.

64. Nair, S. T., Kamalasanan, K., Moidu, A., Shyamsundar, P., Nair, L. J., & Venkatesan, P.
(2021). Ethyl cellulose coated sustained release aspirin spherules for treating COVID-19:
DOE led rapid optimization using arbitrary interface; applicable for emergency
situations. International journal of biological macromolecules, 182, 1769-1784.

Volume No.5, Issue No.1 (2024) 657



