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Conflict Declaration

• No financial interest in any of 

the organizations associated 

with the conference, and have 

not received compensation in 

any manner for this 

presentation.

• Ellis Aquatic Innovations has 

a proprietary AI system, and 

its  product and research are 

included as part of the 

presentation.
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Learning Outcomes

• Describe the state of 

artificial intelligence (AI) 

as it pertains to 

drowning recognition.

• Discuss the strengths 

and limitations of AI 

drowning prevention 

surveillance systems.
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Learning Outcomes

• Discuss aquatic 

research related to 

drowning prevention 

technology. 

• Become an educated 

consumer of AI 

surveillance systems.

• Discuss regulatory 

statutes affecting the 

use of drowning 

prevention technology. 
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Introduction 
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Is There a Lifeguard 

Shortage?
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About That Lifeguard 

Shortage ….. 

• Up to 50% of public pools 

affected in 2023

• COVID closed facilities and 

young people found other 

more lucrative /easy jobs

• Reduction of J1 employees

• Current salaries, lack of 

qualified applicants, and 

training and work both 

deemed to demanding
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Can Technology Help 

Create a Safer Aquatic 

Experience?
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“Technology has made 

large populations 

possible.

Large populations now 

make technology 

indispensable.”

Joseph Krutch
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What Do We Call These 

Drowning Prevention 

Systems?

• Assisted Lifeguard Technology

• Augmented Lifeguarding

• Blended Lifeguarding
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How Knowledgeable 

Are You Regarding AI 

Drowning Prevention 

Technology?

 

• New to AI - just getting 

started

     

• Already implemented a 

system

• System manufacturer
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What would you like 

an AI system to do at 

your facility?
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Benefits of AI Systems

• Enhance Guest Safety

• Increase Liability Protection

• Reduce Insurance Claims 

• Improve Facility Security

• Improve Operations

• Aid Lifeguarding Challenges
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Select the Right 

System for the Right 

Attractions
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Determine Your Needs 

Beyond Drowning 

Prevention

• Understand exactly what 

you are getting & costs

• System capability

• Network needs

• Initial costs

• Maintenance costs

• Warranties

• Support services

• Training
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Regulatory & Legal 

Concerns

• OSHA & Health Department
• Modifying existing structures 

• Modifying existing lifeguard 

locations / staffing level

• Legal
• Recorded footage

• Reliance on AI
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AI, Analytics, 

Alerts, Monitoring



WWW.WATERSAFETYCONFERENCE.COM

3 General Systems

• Submersion detection

• Wearable detection devices

• Cameras above and below 

water

• Proactive Monitoring 
• Live CCTV views

• Relies on humans watching 

monitors & analytic support

 

• Reactive Monitoring
• With or without worn devices

• Relies on AI alerts
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AI Drowning Systems 

• Angel Eye

• Ellis Aquatic Innovations (EAVS)

• Lifeguard Eye

• Lynxight

• Poolview

• Poseidon

• Sentag

• Swim Eye
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AI Integrated System 

• Cameras

• Attractions

• Deck

• Control room

• Conduit, Cable, Fiber

• Switches

• Network Video Recorder 

(NVR)

• Workstation(s)

• TV Monitor(s)

• Communication Devices
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Can Artificial 

Intelligence (AI) 

Successfully 

Recognize a 

Drowning Person?
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Depends on how you 

define it and the 

accuracy you expect

• A static person below 

the surface

• A person passive or 

struggling on the 

surface
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False Positives

• Reduction is key to 

improved performance
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Video of Near Drowning in Activity Pool Cannot be 

Accessed  

(Proprietary Property)
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Analytics, Alerts, and 

Monitoring   

• Identify someone 

potentially in trouble in 

the water or on land
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Analytics, Alerts, and 

Monitoring (cont) 

• Identify dangerous 

situations
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Analytics, Alerts, and 

Monitoring (cont) 

• Setting Events 

• Directional

• Loitering

• Restricted area

• Objects

• Slip & Fall
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Analytics, Alerts, and 

Monitoring (cont) 

• Capture rough housing 

and injuries

• Capture theft, drug use, 

and sexual assault
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Analytics, Alerts, and 

Monitoring (cont) 

• Rapidly search for a 

missing person
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What More Can AI 

Systems Do to 

Improve Facility 

Operations?

• Health Analytics protection

• Occupancy counts

• Facial recognition

• Chemical Maintenance 

Integration

• Thermal vision / Security
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Analytics, Alerts, and 

Monitoring (cont.) 

• Immediately identify an 

intruder in a restricted 

area

• Alerts appear on the 

monitor and are sent 

instantly to email and 

SMS
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Analytics, Alerts, and 

Monitoring (cont) 

• Cameras track person; 

providing “handoff” and 

re-alert
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Analytics, Alerts and 

Monitoring (cont) 

• PTZ cameras zoom in to 

better identify and track 

person

• Providing additional 

“handoffs” and re-alerts
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Underwater Camera 

Considerations

• Camera installation

• Submersion time activation

• Viewing considerations

• Distance and angles

• Water clarity

• Glare & shadows

• Turbidity

• Blocked views
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Research 
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UK Research 

• Questioned the 

effectiveness of the 

“10/20 protection 

standard”.

• Video w/ eye tracking

• Considered anxiety level

• Decided on a “more 

natural 20 second scan”
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Australia Research 

• VR Study 

• As the number of pool 

patrons increased, 

scanning effectiveness 

decreased.

 

• When patrons in a zone 

exceeded 75, lifeguards 

failed to identify a 

drowning victim 50% of 

the time.
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Research Leads to 

Guidelines

• UK has  

comprehensive 

guidance on 

detection systems 

covering all forms 

of devices 



Ellis Aquatic Vigilance System 
Research Project
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• Augments lifeguard scanning 

with certified control room 

operators

• CCTV with AI technology 

• Proactive system 

• Does not rely only on 

analytics to detect drowning
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Development

• 6.5 years / >200,000 

operational hours

 

• Locations:
• Large Waterparks

• Community pools

• Park & 
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Research 

• Physical Environment

• Vigilance

• Cognitive Load

• Communications

• Operator Selection, 

Training, Assessment
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3 Year Research 

Project

• Phase 1 – 2022

• Phase 2 – 2023

• Phase 3 – 2024 
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Phase 1 Research 

Purpose

• Examine the total event time 

from the guest becoming 

distressed, recognition of the 

event, and response.

• Determine if lifeguards 

actually do see drowning 

victims in 10 seconds. 

• Determine if lifeguard or 

operator recognized the 

event first..
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Phase 1 Hypotheses

• Drowning victims will be 

recognized within 10 

seconds of the event 

onset. 

• Operators would 

recognize events faster 

or at the same time as 

lifeguards



WWW.WATERSAFETYCONFERENCE.COM

Phase 1 Results & 

Limitations 

• Data from 2022.

• 6 large waterpark client 

facilities.

 

• Recorded footage from 

primary camera and control 

room camera w/ audio.

• 395 water rescues.

• 195 files met the criteria.
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Phase 1 Results (Cont)

• 100% of the distressed guests 

were active on the surface.

• Average time from event 

onset to recognition was 9 

seconds.

• Lifeguards recognized the 

event first 91% of the time.

• Average time between the 

recognition by the lifeguard 

and operator was <3 seconds
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Phase 1 Results (Cont)

• 90% of the time the event 

was recognized and the 

rescue made within 30 

seconds.

• 9% were within 36 seconds

• 1% included 2 incidents

 -45 and 60 sec 

• Rescues occurred in –

• Wave pool (37%)

• Activity Pool (32%)

• River (23%)

• Slides (6%)

• Kidzone (2%)
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Phase 1 Takeaways 

• All guests in distress were 

recognized before 

submersion or loss of 

consciousness

• Though the LG saw the 

event first in most cases, the 

Operator was only an 

average of < 3 seconds 

behind.

• In all instances if the LG had 

not witnessed the event, the 

Operator would have. 
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Phase 2 Research 

• Larger N in 2023

• 21 facilities

• > 600 usable rescues

• >300 VATs expected

• Comprehensive analysis of 

Human Factors 

Considerations
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Human Factors 

Considerations

• Items impacting 

performance

• Eye strain

• Time on task

• Mitigating vigilance 

decrements

• Number of views 

• Time needed to see 

all views

• Operator selection 
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Phase 3 Research 

• Implement modifications 

made as a result of Phase 1 

and 2 research

• Study the differences in 

performance and outcomes 

following implementation
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Additional Questions 

or Discussion ?

Access the presentation:

www.jellis.com/downloads
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