
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Volume 13, Issue 4, April 2024 

 

 

Impact Factor: 8.423 
 



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                         |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

     || Volume 13, Issue 4, April 2024 || 

        | DOI:10.15680/IJIRSET.2024.1304122 | 

 

IJIRSET©2024                                                       |     An ISO 9001:2008 Certified Journal   |                                                   3965 

  

 

Infant Drowning Prevention and Alert System 
using Video Vision Transformer 

 

Mohamed Imdhiyaz I, Mohammed Akram M, Santhiyagu Subesh S, Siva Kumar K 

U.G. Student, Department of Computer Science and Engineering, Francis Xavier Engineering College,  

Tirunelveli, India 

U.G. Student, Department of Computer Science and Engineering, Francis Xavier Engineering College,  

Tirunelveli, India 

U.G. Student, Department of Computer Science and Engineering, Francis Xavier Engineering College,  

Tirunelveli, India 

Assistant Professor, Department of Computer Science and Engineering, Francis Xavier Engineering College,  

Tirunelveli, India 

ABSTRACT : Suffocating passings speak to the third driving cause of inadvertent passings all over the world. 

Suffocating mischances in internal swimming pools are developing in later times, particularly for children. This is often 

since conventional ways for the supervision and care of individuals, particularly children, in huge pools are hamstrung 

or, in a few cases, lost. right now, this issue come a substance of intrigued for a few experimenters who look for to 

propose distinctive styles of drowning discovery. This plan looks for to suggest the method to be taken after to create a 

suffocating revelation framework in swimming pools utilizing Video Vision Transformer. This plan proposes a modern 

implanting plot and a number of Engine variations to show tape clips. This demonstrate portions spatio-temporal 

commemoratives from the input tape, which are moreover decoded by a arrangement of the engine layers. The issue 

commemoratives of the pre-trained ViViT contain spatio-temporal data of suffocating scenarios. moreover transfigure a 

inquiry scene and searcher scenes into issue commemorative highlights utilizing the pre-trained ViViT and calculate the 

closeness between the commemoratives with a cosine likeness. The proposed arrange is outlined to be featherlight 

grounded on the Transient Engine and point Total Systems to descry suffocating babies oceanic or maybe of expansive 

systems. in this way, the creation of robotized systems that are appropriate to provide with precise advices when certain 

occasions take put is of perfect centrality, as this could intensely reduce swimming pool suffocating mischances and 

improve the adequacy of the framework. The test comes about appear that the proposed organize can safeguarded 

decently great delicacy with quicks revelation speed. 
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I.  INTRODUCTION 

         

Drowning stands as a leading cause of death among children and adolescents, with young children primarily at-risk in-

home pools or hot tubs, while teens face higher risks in oceans, lakes, and rivers. The process is often swift and silent, 

involving suffocation induced by submersion of the mouth and nose in liquid. Typically, drowning occurs due to 

respiratory impairment from being submerged in water, frequently happening when children are unsupervised or during 

brief lapses in attention (World Health Organization, 2023). Fatal drowning incidents often occur when victims are 

alone or unnoticed by others. The World Health Organization (WHO) defines drowning as respiratory impairment 

resulting from being underwater, encompassing both fatal and nonfatal cases. In India, an average of 3,957 infants 

succumb to drowning annually, with children aged 1 to 4 facing the highest risk. Drowning ranks as one of the top 

causes of unintentional deaths among children aged 1 to 14, second only to car accidents. The toll extends to a high rate 

of fatal and nonfatal injuries, with approximately 371 fatalities and 8,300 hospitalizations annually between 2018 and 
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2023. The impact of childhood drowning on families is profound, emphasizing the importance of prevention efforts due 

to the limited time available to rescue a drowning child. 

I.A. FEATURES OF THE SYSTEM 

          The Infant Drowning Prevention and Alert System offer a comprehensive solution to enhance pool safety and 

reduce the risks associated with infant drowning incidents. The project encompasses real-time surveillance using 

strategically positioned cameras and advanced computer vision algorithms, particularly the Video Vision Transformer 

(VVT) and DrownNet Model. These algorithms excel in behavior recognition, distinguishing normal activities from 

potentially hazardous behaviors, with a focus on identifying signs of infant distress. The system includes an alert 

mechanism triggered by anomaly detection, promptly notifying caregivers via SMS, email, in-app alerts, and audible 

alarms. Robust user authentication ensures secure access, incorporating role-based access control for administrators, 

pool managers, and caregivers based on their responsibilities. The system maintains comprehensive historical data and 

reporting capabilities for trend analysis and performance evaluation. The web application interface caters to different 

user roles, with administrators managing system settings, uploading datasets, and overseeing DrownNet model 

deployment. Pool managers access functionalities related to camera configuration, emergency contacts, and real-time 

monitoring. The core DrownNet model undergoes a thorough Build and Train process, covering data collection, frame 

conversion, pre-processing, object detection, feature extraction, classification, and model training. Configurability 

allows administrators to adapt settings based on varying environmental conditions. Emergency response mechanisms 

include immediate alerts to pool managers in potential drowning incidents, along with the management of emergency 

contacts for swift communication. Security measures, such as encryption, access control, authentication mechanisms, 

and regular security audits, safeguard user data and system integrity. The project includes a feasibility study addressing 

technical, operational, and economic factors, while quality assurance practices ensure reliability, performance, and 

security. A comprehensive system maintenance plan outlines regular updates, bug fixes, and ongoing support to address 

evolving requirements and potential issues. The Infant Drowning Prevention and Alert System aim to provide a robust, 

user-friendly solution that significantly contributes to infant safety in aquatic environments. 

 

II. SYSTEM TESTING 

System testing is a form of software evaluation that assesses the comprehensive functionality and performance of a 

fully integrated software solution. It verifies whether the system fulfills the specified requirements and determines its 

suitability for delivery to end-users. This testing phase occurs post-integration testing and before acceptance testing. 

 

II.1 TESTING TECHNIQUE 

 

Web Admin: 

1. Test Case ID: WA_TC_001 

 Input: Substantial admin qualifications (username: admin, watchword: admin123). 

 Anticipated Result: Fruitful login, allowing get to to the admin dashboard. 

 Genuine Result: Client effectively logged in and gotten to the admin dashboard. 

 Status: Passed 

2. Test Case ID: WA_TC_002 

 Input: Invalid admin accreditations. 

 Anticipated Result: Unsuccessful login, showing an mistake message. 

 Genuine Result: Mistake message shown for invalid accreditations. 

 Status: Passed 

3. Test Case ID: WA_TC_003 

 Input: Uploading a different video dataset for preparing. 

 Anticipated Result: Effective dataset transfer with a confirmation message. 

 Genuine Result: Dataset transferred effectively; affirmation message gotten. 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                         |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

     || Volume 13, Issue 4, April 2024 || 

        | DOI:10.15680/IJIRSET.2024.1304122 | 

 

IJIRSET©2024                                                       |     An ISO 9001:2008 Certified Journal   |                                                   3967 

  

 

 Status: Passed 

4. Test Case ID: WA_TC_004 

 Input: Starting the DrownNet demonstrate preparing handle. 

 Anticipated Result: Effective start with advance sign. 

 Genuine Result: Demonstrate preparing started effectively with a advance sign. 

 Status: Passed 

5. Test Case ID: WA_TC_005 

 Input: Sending the prepared DrownNet show inside the Swimming Pool Reconnaissance Web App. 

 Anticipated Result: Fruitful sending, empowering real-time observing. 

 Genuine Result: Demonstrate conveyed effectively; real-time checking actuated. 

6. Test Case ID: WA_TC_006 

 Input: Substantial pool director accreditations (username: poolmgr, watchword: pool123). 

 Anticipated Result: Successful login, granting get to to the pool supervisor dashboard. 

 Real Result: Client effectively logged in and gotten to the pool supervisor dashboard. 

 Status: Passed 

 

Pool Supervisor: 

 Test Case ID: PM_TC_001 

 Input: Substantial pool director accreditations (username: poolmgr, watchword: pool123). 

 Anticipated Result: Successful login, granting get to to the pool supervisor dashboard. 

 Real Result: Client effectively logged in and gotten to the pool supervisor dashboard. 

 Status: Passed 

 Test Case ID: PM_TC_002 

 Input: Invalid pool director accreditations. 

 Anticipated Result: Unsuccessful login, showing an mistake message. 

 Genuine Result: Blunder message shown for invalid qualifications. 

 Status: Passed 

 Test Case ID: PM_TC_003 

 Input: Arranging cameras inside the Swimming Pool Observation Web App. 

 Anticipated Result: Effective arrangement and actuation of cameras. 

 Real Result: Cameras arranged effectively; live gushing actuated. 

 Status: Passed 

 Test Case ID: PM_TC_004 

 Input: Including and overseeing crisis contacts. 

 Anticipated Result: Effective expansion and administration of crisis contact data. 

 Real Result: Crisis contacts included and overseen effectively. 

 Status: Passed 

 

 Test Case ID: PM_TC_005 

 Input: Including and overseeing caretaker or parents' contact information. 

 Anticipated Result: Fruitful expansion and administration of contact data. 

 Genuine Result: Contacts included and overseen effectively. 

 Status: Passed 

 Test Case ID: PM_TC_006 

 Input: Real-time observing of pool exercises. 

 Anticipated Result: Get to to live video bolsters and pool status. 
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 Real Result: Real-time checking interface shown effectively. 

 Status: Passed 

 Test Case ID: PM_TC_007 

 Input: Getting crisis alarms. 

 Anticipated Result: Prompt receipt of alarms in case of potential suffocating occurrences. 

 Genuine Result: Crisis alarms gotten instantly. 

 Status: Passed 

Pool Camera: 

1. Test Case ID: PC_TC_001 

 Input: Getting to live video film from pool cameras. 

 Anticipated Result: Real-time gushing of pool exercises. 

 Genuine Result: Live video spilling from cameras shown effectively. 

 Status: Passed 

DrownNet Demonstrate: 

1. Test Case ID: DM_TC_001 

 Input: Analysing live video streams for suffocating expectation. 

 Anticipated Result: Precise expectation of potential suffocating episodes. 

 Genuine Result: Suffocating occurrences anticipated accurately. 

 Status: Passed 

2. Test Case ID: DM_TC_002 

 Input: Starting caution era. 

 Anticipated Result: Convenient cautions activated when possibly perilous behaviors are recognized. 

 Genuine Result: Cautions activated expeditiously for recognized perilous behaviors. 

 Status: Passed 

3. Test Case ID: DM_TC_003 

 Input: Sending notices through different      channels (SMS, mail, in-app alarms, cautions). 

 Anticipated Result: Quick caregiver mindfulness through numerous communication channels. 

 Real Result: Notices sent effectively through all indicated channels. 

 Status: Passed 

4. Test Case ID: DM_TC_004 

 Input: Activating capable of being heard alerts inside the reconnaissance framework. 

 Anticipated Result: On-site staff and caregivers alarmed to potential crises. 

 Real Result: Capable of being heard alerts activated effectively. 

 Status: Passed 

 

III. IMPLEMENTATION PROCEDURES 

 

          The System Implementation phase involves translating the design and planning into a functional and deployable 

Infant Drowning Prevention and Alert System. The following key aspects characterize the implementation process: 

 

III.1 System Implementation 

 

 Development Environment: In this phase, the development team sets up the necessary development environments, 

including the integration of Python, Flask, MySQL, and Bootstrap. The chosen technologies provide a robust 

foundation for building the web application with diverse functionalities. 

 User Authentication Module: Secure access is ensured through the implementation of the User Authentication 

Module. This allows authorized users, including administrators and caregivers, to interact with the system securely. 
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 Dashboard Module: The centralized Dashboard Module provides a real-time overview of multiple pools. It 

incorporates live video feeds and alert statuses, offering a comprehensive view for effective monitoring. 

 Pool Setup and Configuration Module: Administrators configure individual pool settings using the Pool Setup and 

Configuration Module. This module ensures flexibility and adaptability to varying pool environments. 

 Camera Management Module: The Camera Management Module facilitates the addition, removal, and adjustment of 

camera settings. Pool managers can easily configure cameras within the system, enhancing surveillance capabilities. 

 Behaviour Recognition Module: The Video Vision Transformer (VVT) in the Behaviour Recognition Module 

distinguishes normal from hazardous activities. This module plays a crucial role in triggering alerts through the 

Anomaly Detection Module. 

 Notification Module: Caregivers receive real-time notifications via the Notification Module on their devices. This 

ensures swift response in critical situations, enhancing the effectiveness of the Infant Drowning Prevention and Alert 

System. 

 Historical Data and Reporting Module: The system's performance and historical data are managed by the Historical 

Data and Reporting Module. Continuous improvement is facilitated through the analysis of historical trends and 

patterns. 

 

III.2 SYSTEM MAINTANCE 

 

          The System Maintenance phase is pivotal in guaranteeing the longevity, performance, and adaptability of the 

Infant Drowning Prevention and Alert System. This ongoing phase involves continuous monitoring, updates, and 

improvements to meet evolving requirements. The following aspects highlight the key considerations in the system 

maintenance phase: 

 Monitoring and Surveillance: Continuous monitoring of live video feeds, alert statuses, and system performance is 

conducted through the Dashboard Module. Alert logs are maintained for future analysis. 

 Data Management: Regular updates and management of historical data are performed using the Historical Data and 

Reporting Module. Data backup procedures are implemented to prevent data loss. 

 Model Optimization: Periodic retraining of the DrownNet model is conducted using updated datasets to improve 

accuracy. Performance tuning is done by adjusting weights, biases, and architecture based on real-world feedback. 

 Security Measures: Routine security audits are carried out to identify and address potential vulnerabilities. User 

authentication mechanisms are enhanced to ensure secure access. 

 Notification System: The notification system is regularly tested to verify timely and accurate delivery through various 

channels such as SMS, email, and in-app alerts. 

 User Interface Enhancements: User feedback is gathered to identify areas for UI/UX improvement. The user interface 

is continuously optimized for responsiveness and adaptability. 

 System Configuration: System configurability is maintained to adapt to different pool environments and user 

preferences. Configurations are updated based on changes in the pool or surveillance environment. 

 Documentation: User manuals and documentation are kept up-to-date with any changes in system functionality or 

configuration. Training materials are enhanced to incorporate new features or improvements. 

 Bug Fixes and Issue Resolution: A bug tracking system is implemented to address reported issues promptly. Regular 

updates are released with bug fixes and improvements to enhance system reliability. 

 Regulatory Compliance: Continued compliance with relevant regulations and safety standards related to surveillance 

systems is ensured. 

 Community Engagement: A community is fostered around the system, providing forums for users to share 

experiences and suggestions. Responsive user support is offered to address queries and issues. 

System maintenance is an ongoing process that aims to provide a reliable and efficient Infant Drowning Prevention 

and Alert System, contributing to the safety and well-being of infants in aquatic environments. 
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IV. RESULT AND FEATURES 
 

       The Infant Drowning Prevention and Alert System stands at the forefront of technological innovation in ensuring 

the safety of infants around water bodies. By harnessing the capabilities of the Video Vision Transformer (VVT) and 

the meticulously trained DrownNet Model, the system demonstrates remarkable accuracy in the real-time detection of 

potential drowning risks. Its proactive alerting mechanism serves as a crucial lifeline, delivering immediate notifications 

to caregivers and facilitating prompt intervention in critical situations. The user interfaces, including the Web Admin, 

Pool Manager, Pool Camera, and DrownNet Model interfaces, collectively contribute to a comprehensive and user-

friendly system. Administrators benefit from secure access and flexible configuration options, while pool managers gain 

oversight and control over camera setups and emergency contacts. Caregivers receive real-time alerts through multiple 

channels, ensuring they stay informed and can respond swiftly to any potential threats. The system's adaptability to 

diverse environments, coupled with the Historical Data and Reporting Module, fosters a culture of continuous 

improvement. The insights gained from historical data allow for refinements in the model and system configuration, 

ensuring ongoing efficacy and responsiveness to emerging challenges. 

In essence, the Infant Drowning Prevention and Alert System not only represents a technological milestone but also a 

compassionate and practical approach to safeguarding the well-being of infants. Its multifaceted design, proactive 

features, and commitment to ongoing enhancement position it as a valuable tool in creating safer aquatic environments 

and preventing tragic incidents of infant drowning.  

 

 

 

Fig 4.1  Selecting Videos To Detect 
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Fig 4.2 Detecting The Drowning Process using Baby’s Expression 

V. CONCLUSION 
 

In conclusion, the Infant Drowning Prevention and Alert System exemplifies cutting-edge technological innovation in 

safeguarding infants near water bodies. Leveraging the Video Vision Transformer (VVT) and the meticulously trained 

DrownNet Model, the system achieves exceptional accuracy in real-time detection of potential drowning hazards. Its 

proactive alert system serves as a vital lifeline, promptly notifying caregivers and enabling swift intervention in critical 

situations. The user interfaces, including Web Admin, Pool Manager, Pool Camera, and DrownNet Model interfaces, 

collectively contribute to a comprehensive and user-friendly experience. Administrators benefit from secure access and 

customizable settings, while pool managers gain oversight and control over camera configurations and emergency 

contacts. Caregivers receive timely alerts through various channels, ensuring they remain informed and can react swiftly 

to potential threats. The system's adaptability to different environments, alongside the Historical Data and Reporting 

Module, fosters continuous improvement. Insights from historical data facilitate enhancements to the model and system 

configuration, ensuring sustained efficacy and responsiveness to evolving challenges. Ultimately, the Infant Drowning 

Prevention and Alert System not only signifies a technological milestone but also embodies a compassionate and 

practical approach to safeguarding infant well-being. Its multifaceted design, proactive features, and commitment to 

ongoing improvement make it a valuable tool for creating safer aquatic environments and averting tragic incidents of 

infant drowning. 

 
REFERENCES 

 
1. C Y Wang, A Bochkovskiy and H Y M Liao, "YOLOv7: Trainable bag-of-freebies sets new state-of-the-art for 

real-time object detectors[C]", Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern 

Recognition, pp. 7464-7475, 2023 

2. Y. Liu and C. H. Wu, "Drowning incidents and conditions due to hidden flash rips in Lake Michigan", Sci. Total 

Environ., vol. 827, Jun. 2022. 

  

  

  

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                         |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

     || Volume 13, Issue 4, April 2024 || 

        | DOI:10.15680/IJIRSET.2024.1304122 | 

 

IJIRSET©2024                                                       |     An ISO 9001:2008 Certified Journal   |                                                   3972 

  

 

3. S. Jalalifar, A. Kashizadeh, I. Mahmood, A. Belford, N. Drake, A. Razmjou, et al., "A smart multi-sensor device to 

detect distress in swimmers", Sensors, vol. 22, no. 3, 2022. 

4. F. Lei, H. Zhu, F. Tang and X. Wang, "Drowning behavior detection in swimming pool based on deep 

learning", Signal Image Video Process. 2022 166, vol. 16, no. 6, pp. 1683-1690, Jan. 2022. 

5. F Wang, Y Ai and W Zhang, "Detection of early dangerous state in deep water of indoor swimming pool based on 

surveillance video[J]", Signal Image and Video Processing, vol. 16, no. 1, pp. 29-37, 2022. 

6. K N Bhargavi and G J Suma, "Identifying Drowning Objects in Flood Water and Classifying using Deep 

Convolution Neural Networks[J]", i-manager’s Journal on Image Processing, vol. 8, no. 3, pp. 1-14, 2021. 

7. S Hasan, J Joy, F Ahsan et al., "A Water Behavior Dataset for an Image-Based Drowning Solution[C]", 2021 IEEE 

Green Energy and Smart Systems Conference (IGESSC), pp. 1-5, 2021. 

8. T Peng, J Shen and Y Qiao, "Design of Swimming Pool Drowning Behavior Detection System Based On Improved 

Mask R-CNN[J]", Transducer and Microsystem Technologies, vol. 40, no. 01, pp. 94-97, 2021. 

9. Peng Ting, Shen Jinghu and Qiao Yu, "Design of a pool drowning behavior detection system based on improved 

Mask R-CNN[J]", Sensors and Microsystems, vol. 40, no. 01, pp. 94-97, 2021. 

10. Wang Yirong, Cai Weicong and Lei Lin, "Epidemiological Characteristics and Research Progress of Prevention 

Measures for Child Drowning [J]", Injury Medicine (Electronic Edition), vol. 9, no. 01, pp. 61-67, 2020. 

11. Carballo-Fazanes and J. J. L. M. Bierens, "The Visible Behaviour of Drowning Persons: A Pilot Observational 

Study Using Analytic Software and a Nominal Group Technique", International Journal of Environmental Research 

and Public Health, vol. 17, no. 18, pp. 6930-6943, September 2020. 

12. Alotaibi, "Automated and Intelligent System for Monitoring Swimming Pool Safety Based on the IoT and Transfer 

Learning", Electronics, vol. 9, no. 12, pp. 2082, December 2020. 

13. I. N. Alshbatat, S. Alhameli, S. Almazrouei, S. Alhameli and W. Almarar, "Automated Vision-based Surveillance 

System to Detect Drowning Incidents in Swimming Pools", in 2020 Advances in Science and Engineering 

Technology International Conferences (ASET), pp. 1-5, 2020. 

14. Claesson, S. Schierbeck, J. Hollenberg, S. Forsberg, P. Nordberg, M. Ringh, et al., "The use of drones and a 

machine-learning model for recognition of simulated drowning victims--- A feasibility study", Resuscitation, vol. 

156, pp. 196-201, November 2020. 

15. Qiao Yu, "Design and implementation of Mask R-CNN based drowning behavior detection system in swimming 

pools[D]", Qingdao University, 2019. 

16. Pingping Zhu, Jason Isaacs, Bo Fu and Silvia Ferrari, "Deep learning feature extraction for target recognition and 

classification in underwater sonar images", 2017 IEEE 56th Annual Conference on Decision and Control (CDC), 

pp. 2724-2731, 2017. 

17. N. Salehi, M. Keyvanara and S. Monadjemmi, "An Automatic Video-based Drowning Detection System for 

Swimming Pools Using Active Contours", I.J. Image Graphics and Signal Processing, vol. 8, no. 8, 2016. 

18. Z. Chi, X. Li and F. Lei, "A Novel Camera-Based Drowning Detection Algorithm" in Advances in Image and 

Graphics Technologies, Berlin Heidelberg:Springer, pp. 224-233, 2015. 

19. W. Wong, J. Hui, C. Loo and W. Lim, "Off-time Swimming Pool Surveillance Using Thermal Imaging 

System", International journal of innovative computing information and control, vol. 9, no. 3, pp. 366-371, 2013. 

20. R. Dubois, D. Thiel and D. James, "Using Image Processing for Biomechanics Measures in Swimming", Procedia 

Engineering, vol. 34, pp. 807-812, 2012. 

 

 

http://www.ijirset.com/


 
 

  
 


