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Observations | PACT Scoping

People

 Lifeguards keep watch on
the area at all times and rush
to help people in need of
assistance.

« Young children are naturally
developing motor skills and
how to react to new scenarios.
Swimming and water safety are
skills that needs to be taught in
a safe, controlled environment
with undivided attention from
parents or swim instructors.

« Parents have a responsibility to
look after their children.

« In the context of Australia,
there are strict laws around
pool safety and a big culture
around safe swimming, with
many popular areas near water
features. Those who travel
to Australia may not have
the same associations and
education around swimming.

o (Casual Swimmers
» Competitive Swimmers

« Swimming Instructors
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Activities

Swimming
Jumping
Diving

Running
Playing
Splashing
Holding Breath
Observing
Practicing CPR

Context

Private Pools (Home): Must be
surrounded by a fence 1.2m tall
in Australia.

Inflatable Pools: Must be
surrounded by a fence 1.2m tall
in Australia.

Hotel Pools: Swimmers typically
have to look out for their own
safety.

(Air)BNB Pools: Safety
regulation can vary depending
on country. Parents with
children should exercise
caution.

Public Pools: Required to be
fenced and have an employed,
trained lifeguard on duty.

Swimming Class Pools: Learning
swimmers will always have an
instructor keeping watch on
them.

Wave Pools: Very dangerous
even for experienced swimmers
due to the unpredictability of
the waves and high density of
people.

Technologies

Life buoys and rings are
effective tools that can help a
drowning person climb up and
stay out of the water for air. In a
drowning incident, reactionary
instincts encourage a person to
climb up.

Items such as paddle boards
along with wearable inflatables
such as life vests and swimming
wings help people stay afloat.

Pool fences are effective at
keeping young children out
of the pool, but need to be
properly installed.

Pool sensors exist to alarm if
something or someone falls
into a pool unexpectedly.

Some parents keeping an eye
on their kids will put their
phone out of reach to ensure
they do not shift their attention
away.

Cameras are sometimes used
to monitor pool activity, though
this is not common practice.
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Children: Should be taking lessons and developing
their swim safety skills.

Parents: Have a responsibility to watch their children
when in the water.

Guardians: Have a responsibility to watch their
children when in the water.

Lifequards: Guard public waters, have extensive
lifesaving and water safety knowledge.

Tourists: May come to Australia to visit beaches,
at higher risk of fatal drowning due to lack of
swimming experience.

Swimming Instructors: Professionally qualified to
teach children how to swim and continually extend
their abilities as they grow.

Stakeholder Roles:

Pool Safety Inspectors: Inspect private pools
once every two years (in QLD). Can give
recommendations for safety measures and also
write up fines for breaking legislation.

Maintenance Personnel: Maintain pool cleanliness,
pH levels and other technicalities of a pool. Usually
work at public pools or can be hired to visit home.

Public Pool Owners: People who run a public pool
facility. They control staff management, ensuring the
pool facility is safe and meets regulation.

First Aid Instructor: Teaches people how to react
to different life-threatening scenarios as a victim
or bystander. CPR training is a very common skill
taught, which is vital for rescuing drowning victims.

Paramedics: Will intervene if a drowning victim is in
danger.

Royal Life Saving Society: Australian society that
hires professional lifeguards, organises sfafety
courses and tracks national statistics relating to
swim safety.

Hospital Staff: Broad umbrella of people who may
help a drowning victim after a paramedic takes the
to the hospital. This includes doctors, nurses and
more.

Local Councils: Enforce public and private pool
safety laws, ensuring all private pools are inspected
once every two years.

QBCC (Queensland Building and Construction
Commission): Enforces official legislation around
safe pool construction, the main reference frame for
safety inspectors.




Observations | Risk Assessment

Type of Hazard

Explanation of Severity

Methods of Prevention

Drowning

The most dangerous and feared risk with bodies of water. Young
children and the elderly are at greatest risk due to motor function
ability. A majority of victims stem from not knowing how to

swim safely (no professional training). Drug intoxication also
contributes to 23% of all Australian coastal drownings.

Swim safety education is the most effective method to prevent
swimmers from falling victim to a drowning incident. However, this
needs to be done over a period of months or years.

Installed pool gates are effective at preventing small children from
entering the pool without permission.

Cameras and installed splash detectors can notify of unexpected
pool entries.

Alcohol and drug intake should not be involved when swimming.
Supervision from a trusted, able-bodied individual.

Trained lifeguard presence.

Inflatable life-saving devices.

Depth range marks indicate riskier areas.

Overhanging poolside ledges.

Slipping, Tripping and Falling

Water splashing over the edge of the pool creates a slip hazard,
especially on hard surfaces. People who run beside the pool are
at greatest risk of injury.

Water-resistant rubber mats can have higher friction than hard
surfaces to prevent accidental slipping.

‘No running’ signs.
Pool sides highlighted (usually yellow for caution).

Slipping off ladders or steps

Ladders and steps are the most common additions for exiting a
pool. If an individual slips when exiting the pool, it can send the
individual into a state of shock.

Ladders are typically made of stainless steel 316 for its strength,
durability and easy gripping even when wet.

Ladders and steps should have non-slip rubber mats.

More people can climb steps as opposed to a ladder. However,
this needs to be factored into the initial design of the pool and
cannot be retro-fitted unlike a ladder.

Lack of Supervision

A concerned or drowning swimmer's best lifeline is to have an
able-bodied and trusted bystander to recognise when they are in
danger. A lack of supervision can be lethal, especially for children.

Swimmers should always swim with someone keeping tabs on
them at all times.

Medium to low populated pools with a trained lifeguard are
inherently the safest place to swim. People can get lost in highly
dense pools.

Poolside bystanders should refrain from distractions, especially
mobile phones.
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Observations | Risk Assessment

Type of Hazard

Explanation of Severity

Methods of Prevention

Jumping and Diving

Jumping and diving can present risks if the swimmer is
inexperienced or unaware of their surroundings. Jumping from a
high diving board further increases the severity of injuries.

Effective supervision of all individuals in the pool should be
observed.

Only experienced swimmers should dive from a high diving board.

Pool Suction Entrapment

Pool drains have a powerful suction necessary for filtration. This
can pose risk when a swimmer is too close to the drain. 70% of
entrapment victims are children, due to their natural curiosity and
smaller, lighter figure.

Long hair should be tied back.

Suction covers can be installed which are highly effective safety
measures.

Trapped Underwater

Swimmers can be trapped underwater from large floating objects
or being overwhelmed with the density of other swimmers in the
pool. This poses an extremely severe risk of drowning.

Large inflatables should be avoided, or at the very least sectioned
away from the main area and monitored very closely by trained
lifeguards.

Inexperienced, lighter or smaller swimmers should refrain from
swimming in a pool congested with other people.

Reduced Visibility due to
Poor Filtration

Poor filtration will make a pool cloudy, which can greatly reduce
visibility. Swimmers will be unaware of the depth and any foreign
objects in the pool, which can pose all degrees of risks.

Effective filtration measures should be followed and adhered to.
Individuals should refrain from entering a cloudy pool.

Bright coloured swimsuits enhance visibility. Neon colours are
best, blue and white should be avoided.

Reduced Visibility due to
External Environmental
Changes

Swimming during any time that is not a sunny day is inherently
riskier for the swimmer and bystanders. Dark skies, fog, rain and
hail all impact visibility which is especially dangerous for families
with pools at their home.

Bright lights should illuminate the pool at night. The pool should
be positioned in an area that can catch as much moonlight as
possible.

Pool fences prevent small children from entering the pool without
permission.

Swimmers should refrain from swimming in poor weather
conditions.

Noah Turnbull
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People who

To date, limited research has explored belief-based would
predictors of portable pool safety behaviours of parents Approve
of young children.

There is significant research that highlights the
limitations of home pool safety in an overall context.
However, there has not been much specific research
around safety with portable pools. People with portable
pools usually keep the pool filled outside of use as

to not waste water. However, this poses a significant
drowning risk, especially as many portable pools are
not fenced out of inconvenience.

People who
would
Disapprove
Facilitators
One study from the United States reporting 209 fatal
and 35 nonfatal drownings in portable above ground
pools identified children under five years as being
at disproportionate risk, accounting for 94% of the
submersions (Shields et al., 2011).
There appears to be a common lapse in safety with Barriers

portable pools, much more severe than built-in
pools. This suggests there is an opportunity for safety
improvement for portable pools.

https://www.sciencedirect.com/science/article/pii/
S0022437525000192

Family
members
Everyone

Lifeguards,
swimming
instructors,
and emergency
services
Friends

The child’s
other parent
Grandparents
Other parents
No one would
disapprove

A place tosit in
the shade

Time
Fenced pool

A clear view of
the pool

No distractions
No barriers
Distractions

Too many
other things to
do - trying to
multitask

Too many
children to

monitor
Obstructed

view

20

32

26

12
12

10
10

10
40

Table 2

Beliefs associated with supervising young children within arms’ reach when
using a portable pool as identified in Phase 1 (n = 50).

Beliefs Theme Frequency Percent Representative
(n) (%) Quote
Advantages Prevent 36 72 “My child doesn’t
drowning or die/drown or get
injury and injured in any
ensures safety way”
Quick response 10 20 “Quick response
to any problem to any problem,
(danger may be able to
happens prevent an
quickly) accident from
occurring”
Opportunity to 9 18 “It is rewarding
spend time watching my
engaging with child have fun
child and and enjoy
seeing their themselves in the
enjoyment pool”
Able to help 7 14 “Being able to
child learn assist with water
swimming and play and teach
pool safety them how to be
safe in the pool”
Disadvantages  No 29 58 “No
disadvantages disadvantages”
Time 8 16 “Can take up a lot
consuming — of time”
you cannot do
other things

A good find here, some parents keeping an eye on
their kids will put their phones out of reach to ensure
they do not shift their attention away.

https://journals.sagepub.com/doi/
full/10.1177/13591053241275588




Field Research | Safety Regulations

Queensland laws define a swimming pool as any
structure that is capable of being filled with water

to a depth of 300mm or more is used primarily for
swimming, wading, paddling or the like. This notably
includes all pools, built or portable. Pools must be
registered by the QCBB and have standard approved
fencing. However, this does not include fishponds

or other ornamental pieces. All bodies of water can
pose risk for drowning incidents, and homeowners
should take reasonable, diligent action to prevent any
occurrences.

Portable swimming pools must display this symbol; else
they will be recalled.

https://www.productsafety.gov.au/business/search-
mandatory-standards/portable-swimming-pools-
mandatory-standard

Noah Turnbull

As per the Queensland Government's legislation MP
3.4—Swimming pool barriers, the following laws apply
to ensure proper pool fence installation and safety:

Swimming pools must have a barrier which:
(a) is continuous for the full extent of the hazard; and

(b) is of a strength and rigidity to withstand the
foreseeable impact of people; and

(c) restricts the access of young children to the pool and
the immediate pool surrounds, including access from
class 1, 2 or 3 buildings or class 4 parts of buildings
located within or outside the pool area,; and

(d) has any gates fitted with latching devices not
readily operated by young children, and constructed to
automatically close and latch; and

(e) except for indoor swimming pools, does not
incorporate any doors providing access to or from a
building.

https://www.qld.gov.au/housing/buying-owning-
home/pool-safety/pool-laws-and-standards/laws

Failure to install an applicable fence surrounding the
perimeter of the pool result in an immediate fine for
homeowners, starting at $2000.00AUD.

https://www.qbcc.gld.gov.au/resources/media-release/
make-sure-your-pool-fence-measures-summer

A boundary fence may be less than 1800 millimetres
(n height, but not less than 1200 millimetres in height,
provided the non-climbable zone is located on the
outside of the fence (i.e. the side facing away from the
pool area).

Climbable objects are permitted within the upper

900 millimetres quadrant of the non-climbable zone,
provided it is not reasonably possible for a young child
to gain access to those climbable objects (see figure 9).
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The figure above shows a ledge within a 900mm radius
of the fence, which is a direct violation.
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Figure 1
1200mm min high fence NCZ on outside
Acceptable

Regular case of acceptable fencing.

Finding out if your pool fence meets regulation is as simple as referring to the

standards diagrams which are easily found online. The full diagram list communicates
that the only real offences are fencing that is below 1200mm and having objects that
are deemed ‘climbable’ within a 900mm radius of the fence. One could argue that the
rules seem lenient, especially Figure 9 above.
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https://www.hpw.qld.gov.au/__data/assets/pdf_
file/0015/4812/qdcmp3.4swimmingpoolbarriers.pdf

Additional objects can be placed in front of a fence, so
long as they are not climbable by nature.

any body of water.
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1230mm min high fence NCZ on outside
Acceptable

Even tall trees are acceptable, so long as there are no
leverage points for climbing below 1200mm.

The laws surrounding swimming pool legislation are more lenient with ‘ornamental’
water features, most commonly being fishponds. Features such as these become more
of a case-by-case scenario as to whether pool fencing laws must be followed. Despite
the relaxed legislation, it is important to remember that people can drown in virtually




This report studied the supervision that caregivers (not
parents) showcased towards the children they looked
after in a pool area.

Of the 449 children observed, children aged 6-10 years
were significantly less likely to be provided with ideal
supervision (26%) compared to younger children aged
0-5 years (62%). Of the caregivers who were using their
mobile phone while supervising children (n = 100, 22%
of children observed), none provided ideal supervision.

Supervision tended to rank better for children under

6 compared to older ages. This is likely due to the
common assumption that swimming skills improve
with age. However, it is important to note that
swimmers of any age can be in danger under the
wrong circumstances. This further proves that starting
swimming lessons at an early age and continuing them
is very important for a child’s safety in the water.

https://onlinelibrary.wiley.com/doi/epdf/10.1002/
hpja.445?saml_referrer
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Robust risk assessment and management practices
are crucial for ensuring public safety in swimming
pools. These risk assessment criteria can also extend
to private pools, which should be adequately safe for
all swimmers. The graphs pictured demonstrate safety
compliance of public pools in Greece, in which they
do not have a national organisation for public pool
monitoring (as of 2025).

It is important to consider other countries perspectives
and legislation around the topic as many are not as
strict as Australia’s. The concept product | design

may have a greater impact internationally, where
drowning risks are higher as a consequence on relaxed
regulations.

https://www.proquest.com/docview/3188796259/
A46519D96394489APQ/3
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TABLE 2.

Table 1
Of the 2,884 coastal deaths, 80.6% of decedents e Significant Outcome Predictors
had k toxicoloaical data. Alcohol d / d Characteristics of Children Who Drowned With Study Interviews vs Those Without Interviews
had known toxicological data. Alcohol and/or drug PFD Dutcomnres Table o Croip
intoxication contributed to 23% of coastal drowning No. ()" Membership Frequency (%
deaths and 19% of fatalities. For drowning and other I to 4-Year-Olds 5- (0 19-Year-Olds Bt e )
fatalities combined, 8.7% were due to alcohol, 8.7% due Characteristicd g el i ik -G i ””“"“: Eredictor  Statug Level ﬁ“‘“" hald  Moderate  Severe
to drugs, and 4.1% due to both alcohol and drugs. Sex :
g ’ g M 36 (59) 70 (71) 23 (85) 70 (90) Sites of CPR Event site only &9 24E 55% 21%
. . . . F 25 (41) 28 (29) 14(15) 8 (10) EMS tramsit 24 21E ITE 42%
Whilst drownings are most prevalent in young children Racelethnicty only
aged 1-14, people of all ages are at risk of drowning Whit BE ) nea  wen , M e Mo 2 O E
d h - | - - African American 703) 17 (17) 11 (42) 34 (45) Site of pulse return  Event site 37 di%:  38% 2%
under the wrong circumstances. Investigating - o0 . o . In ambulance 11 16E  G1% 23%
recorded drowning incidents for adults, there was an In hospital 61 168 51% 33%
helmi 9 R E— (’j lcohol or illicit Orber 2 oy o o Admission status Mot coma 17 s9w'  35% 6%
substances. Being under the influence naturally reduces Poolhot wb 470 5 107 5 {49 In-hospital None 0 7% 10x 0%
' o o o o Lake/pond 10 (16) 16 (16) 5(19) 18 (23) interventions tinimal id TE [ ] I6T
a person’s motor.skllls and rationality, which can make oter ‘o 0 2 25 52 il e - S i
swimming |ncred|bly dangerous. Lacation of drowning Aggressive 0g ME 4% 5%
Decedent’s home 29 (48) 60 (64) 3(12) 8 (11) ||'|__h|;|5]:||_.ta| Paor pmnm'ﬁ 112 5% 53% J,]:“‘
Other home 22 (36) 22 (24) 2(8) 9(12) counseling Withdraw care B1 5% 58X T
) Other 10 (16) 11 (12) 20 (80) 59 (78) Institutionalize 40 10r T 2%
https://www.proquest.com/docview/3188796259/ Participation in formal swirming lessons Discharge status ~ Alert, 36 g% 17 2%
A46519D96394489APQ/3 No 4704 50 (94) 10 62) 30 81) NESPafNe
Yes 36) 3(6) 6 (37) 709 Awake, 5 o Gl A%
NONresponsive
“Based on reports from medical examiners and coroners. En:l-m' 18 28% E1hE 22%
bTutals vary slightly because of missing data; percentage of distribution based on a denominator of those with information. :";5 32 g gg: ig:
Comfort in water Coina mn [ EM S0%
Liked the water 65 A PR
bbreviations:
N e 270 CPE = Cardiopulmonary resuscitation
Yes A7 (77) 106 (80) Ehﬁ = EITI'I.'IEI?I'IEE." I'I'IEdiEEI IL'ES-
Comfortable in water 71 MCS — Hil-'l.iil'l'li]l'_'.' conscious stape
Uncomfortable/slightly uncomfortable 12 (20) 18 (15) VS = Persistent WEEGI'W': state
Comfortable/very comfort 49 (80) 101 (85) Pl = Pediatric .er'.LfiI:EIl dmw“_mg
Participation in formal swimming lessons was Comfortabla putting whole head in water 36 RR = Relative risk ratio
associated with an 88% reduction in the risk of e o0 T
. 0 . Yes 21 (36) 49 (41)
drowning in the 1- to 4-year-old children, although Swimming ability
estimates are imprecise. Regardless, it is clear from this Float on back for 10's o1
sample that getting young children 1-4 at least familiar N 769 10
. . . . . Yes 3 (5) 24 (18)
with the pool and a few essential swimming skills ,
. . . . . . Swim on stomach 15 ft .07
significantly reduces the risk of drowning incidents No so@n 120 00)
OCCU rring. Yes 2(3) 14 (10)
Jump in a pool/swim 5 ft/back to wall 07
No 59 (97) 106 (88)
Yes 2(3) 14 (12)

https://pmc.ncbi.nlm.nih.gov/articles/PMC4151293/

FCharacteristic of case or control, except where specified in headings.




One of the most expensive pool alarms on

the market, also highly effective and reliable.

= SwamCam . A cople walking in | SWamCam Camera Pool Alarm
ool Mavie | S7eiesiip (|22 e st Beteck people walking i System with Built-In WiFi
e front of it. Design is wired which limits use, Repeater - SwamCarm
5 for most people it needs to be placed facing SR
- out a window indoors.
( INNOTIVO Cheapef:entry—leval pool alarm. Must be
.@75’ peess | e | insislied it the giound beside the pool. | iy wireless Battery:
R Battery- $214.00AUD Rﬂund_dewce with !ﬁfrargt:_l sensor needs to Powerod Dos) Alsrn Svateais
R Powered Pool Sale: be able to detect the main unit from afar to d -
Alarm System | $64.95AUD sound the alarm. Battery powered, lasts S
around 18 months.
Floats in the water. It is heavy and hard to
tamper with. Could potentially be improved
Lifebuoy e by doubling as a floatation rescue device, as :
BCone System it the current shape is hard to grab when wet. BCone System _ Litebuoy
Connects via an app to remotely control
alarm settings.
Must be installed into the ground beside
:-‘::i;' the pool. Very sensitive, to the point that
: Blue Wave naturally lowering pool depth can set it off.
: : e : _ 3 Blue Wave Poolwatch Pool
Poolwatch $342.50AUD | No way to remotely stop the alarm, which IEre e en oy
1— Pool Alarm can be frustrating, Reviews cite battery | ~.2rmaystem - Walmarl.com

corrosion with sﬂlt'wat_er-‘,-_wh'ith can pose a
safety hazard.




rﬂ PoolEve Immersion Mountabie
. Pool Alarm Compatible with
| PoolEye Cheaper entry-level pool alarm. Mustbe | Inground & Aboveground Pools
Immersion $18296aup | (nstalied into the ground beside the pool. | ASTM-Compliant Water Motion
Mountable - : Reviews are mixed, with some claiming it Sensor Advanced Technology
Pool Alarm sets off randomly - | Dual Protection, Poolside and in-
Home Sirens, Multicolor :
Amazon.com.aw: Garden
Pool Patrol - Sensitivity can be adjusted, which is a Bl Patral DA s
PA-30 Pool | $470.00AUD | welcome feature, Fioats in the water, Small = e :
Alarm compact design makes it useful an the go, Amazon.com.au; Garden

. RRP: $214.00AUD
Price $771.65AUD Sale: $64.95AUD $695.00AUD $342.50AUD $182.96AUD $470.00AUD
Peraer;ed 7 o - 1 9 5
Quality
Appealing 5 2 7 2 3 4
Aesthetics
Visibility
Under or N/A 3 7 3 3 1
Near Water
Portability 4 1 5 2 2 7

The immediate loud alarm will grab attention from a far
way, with most alarms sounding at 100dB. Aside from
the SwanCam, all devices have a wave motion sensor
built in to sound the alarm. This means it also doubles
as an alarm if any larger animals or debris falls in the
pool, which could be an emergency within itself.

These devices seem to have a prone tenancy to set
off unexpectedly, especially the static installed models
which are sensitive to the height of the water. This

is especially frustrating when the alarm is so loud.
Floating alarms seem to activate more consistently,
although they run more expensive in price range.

SMART Goals:

My product concept must play an active role in
preventing drowning incidents. This will be successful
if it eliminates risks surrounding the occurrence of
drowning incidents in an efficient way that no other
solution has been able to.




Portability (High)

There is a clear gap in portable pool alarms

. Market Gap
under the $500.00AUD price range.

Price (Low) Price (High)

Portability (Low)




| intend to apply these four
UN sustainability goals to my
concept design process. These
goals and their sub-targets
are the most applicable and
appropriate for the context of
designing a consumer product
that will enhance pool safety.

GOOD HEALTH
AND WELL-BEING

\ 4

Target 3.2: End all preventable
deaths under five years of age

Indicator 3.2.1: Under-five
mortality rate. The under-five
mortality rate measures the
number of children per 1,000
live births who die before their
fifth birthday.

Indicator 3.2.2: Neonatal
mortality rate. The neonatal
mortality rate is defined as the
share of newborns per 1,000
live births in a given year who
die before reaching 28 days of
age.

Target 7.2: Increase global
percentage of renewable
energy

Indicator 7.2.1: Renewable
energy share in the total final
energy consumption.

10 REDUGED
INEQUALITIES

A

(=)

h 4

The design solution should be
reasonable accessible for as
many people as possible.

Target 10.1: By 2030,
progressively achieve and
sustain income growth of the
bottom 40 per cent of the
population at a rate higher
than the national average

Target 10.2: By 2030, empower
and promote the social,
economic and political
inclusion of all, irrespective

of age, sex, disability, race,
ethnicity, origin, religion or
economic or other status

‘I RESPONSIBLE
CONSUMPTION
AND PRODUCTION

Target 12.2: Sustainable
management and use of
natural resources

Indicator 12.2.1: Material
footprint, material footprint
per capita, and material
footprint per GDP

Indicator 12.2.2: Domestic
material consumption,
domestic material
consumption per capita,
and domestic material
consumption per GDP




Secondary Research | UN Sustainability Goals

ENVIRONMENT

VIABLE

SUSTAINABLE

SOCIAL ECONOMIC

The 17 UN Sustainability Goals are closely interlinked
with the Three Pillars of Sustainability model. A
sustainable system needs to organise close attention
to sustainable environmental, economic and social
factors. If it fails to do so, the system will risk failing to
be sustainable. This is relevant to the concept design as
it will need to closely consider all three pillars to appeal
to potential stakeholders more effectively and prove
that it will be a successful product.

Understanding where the UN Sustainability Goals
apply to the Three Pillars of Sustainability is up to
interpretation, and there is often a lot of overlap. Two
interpretations are shown right The four goals that my
design is focused on make sure to overlap all three
pillars in an effective and meaningful way.

Noah Turnbull

Economic Pillar

Environmental Pillar

Social Pillar

GO0D HEALTH DEGENT WORK AND
AND WELL-BEING ECOROMIC GROWTH

4«/‘* |

Social

3 QUALITY GENDER IB PEACE, JUSTICE
PIJU'EEI’\‘ um\mm EDUCATION lOtH.Ll'I’" AND STROWG
INSTITUTIONS
IMM‘ ¥
. —

Economic

8 DEGENT WORK AND g INDUSTRY. IRHOVATION 1 REDUGED 17 PARTHERSHIPS
ECONOMIC GROWTH ANDBFRASTRICTIRE INEQUALITIES FORTHEGOALS
F N
| RSB
([ =

Envnronmental

m”s E
I.Ell[ll

QUALITY
EDUCATION

|

1 REDUCED
IREQUALITIES

S

(=)

1 PEALE. JUSTICE 17 PARTHERSHIPS
AND STRONG FOR THE GOALS

INSTITUTIONS %

https://www.ayro.com/what-is-sustainability/

https://www.researchgate.net/
publication/332153179_A_Novel_ICT_Framework_for_
Sustainable_Development_Goals

https://www.researchgate.net/publication/333294667_
Assessing_SDGs_A_Methodology_to_Measure_
Sustainability
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Alarm Bracelets:

DISCONTINUED for unknown

Inflatable Wearables:

RRP Technically counts as & lifesaving wearable. The _ _
§12288azn | Drocelet releases and inflates the inflatable when | Single package (1 Kingi
e subirwrged underwater. Ideally used out in the | weareble + 1 cartricge) -
“Wm ‘ocean, when poating for instance. It is reusable HKingsl Intemational
Sl up to 50 times.

Pull the cord to sject and inflate Ifﬁip:ht -
built-in to the pack. The user simply pulls & stiap | Shop 8-15 Inflatakls St
on the facket over their head. Also comes with a | Pack | Rellable Manual PFD

M-16Manual | | permanently attachied rescus whisthe that cannot — Dy Oytddoor
Inflatable Belt | $185.004U0 e lost.
Pack Dy W16 Balt Warrn Life-
- Adjustable body belt: front buckle closure, Vest Demonetration -
Protective cover uses durable mylon fabiic. WouTilhie
75 Newtons of buoyancy,

Between $1 25 gg;\uo
Price $225.00 and $180.00AUD $307.00AUD $375.00AUD S-ale' $185.00AUD
$300.00AUD $107.50AUD
Peraeyed 4 5 2 6 6 6
Quality
Appeal'.ng 6 5 5 5 4 6
Aesthetics
Visibility
Under or 2 5 3 5 7 6
Near Water
Portability 4 3 5 6 7 7

PEISONS,
I the wristband gets wet, it
munﬁmﬂymﬁa radio signal to
the Base Station.
Mew Safety Turtle 20
_ The product is permanently sealed | Posl Alarm FACS -
Sfora Between and rug busilt te withstand QlxCantieds Slog
ﬁﬁﬁa:“ﬂ $225.00 and child’ pﬁﬁﬂhmn Asa
$30000AUD | disadvantage, if the battery stops | Safety Turtle Alaem -
‘the device is defunct. kids < Safety Store
Auistralis
E?ri!hlg'rms.wheuw
subrmerged In water (spraying will
‘not alarm}. One base station can
support an unlimited mimber of
wristbands for collar attachments
o et
2 S tthasnmﬂﬁﬁimlgnﬂfuph: Water Patrol Chld
Water Patrol -
; BOm Inupmmm and the - Wil &
( Child Guard | $180.00AUD receiver runs of huﬂ\_-frﬂll!'rpmuer' drowning electronic
. -q".ﬁ_: rechargeable battery, device
) Extremely cormpact, wear on wrst,
i&ﬁk&mln pocket. Battery
lasts approximately 5 years.
P Mm : Includes carahiner for attachment Water Acthvazed
¥ E £ I‘HI“I- . £307.00AUD 1o a life vest and a Velero itrlp for | Trangmitter & Receiver
{ 1 Transmitter pets. Transmits up to 1507t Alarm - Lunasea
S o Multile buying aptions, 4 pack Lighting
1 «comes with a camy case making it
= suitable for on-the-go usage,
= Works an 3 days of charge.
— The bracelet uses a standard flat
3 battery (3V type TR 2032) which
 AMB Water . «can be changed using the Water alarm set for
' iy s Kot $375000UD | screwdriver prmeldad.'l'ﬂ ersure | toddier playing by the
AR 'rmhr ::Esmanti' itis Wwater:
recommended for i-prniuﬂml

to replace the battery




Portability (High)

The ideal market gap seems to have been
achieved already, with highly portable and
affordable safety wearables.

Price (Low) Price (High)

Portability (Low)




Primary Research | Water Safety Products

Noah Turnbull

Life Jacket:

Swimmer can wear this
to avoid sinking in deep
waters.

Floating Pool Alarm:

Alarm sets off when
something with enough
weight (8kg) falls in the
water. Floats in the water
and sets off alarm in the
house.

Bracelet Alarm:

Child wears a bracelet
which makes an audible
alarm when submerged.

Fixed Pool Alarm:

Alarm sets off when
something with enough
weight (8kg) falls in the
water. Installed by the
pool and alarms at the
poolside.

Suction Cover:

Covers the suction
vents to avoid body
entrapment.

Life Ring:

Swimmer can grab onto
sides and independently
swim to safety.

Pool Ramp:

Once installed,
swimmers can exit the
pool without needing to
climb.

Gate Alarm:

Sounds off when
opened.

Rescue buoy:

Swimmer can grab onto
sides and be assisted by
another person in the

water to swim to safety.
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Primary Research | Initial Interview Questions

Noah Turnbull

Qualitative Questions:

What is your occupation?

Is there anything that you think should be taught
more thoroughly about pool safety? Describe.

Is there any furniture near your fence?
Do you leave your pool door open at any time?

How important do you think it is to teach swimming
as a life skill?

Have you ever gone to a holiday accommodation
with a pool? If so, what was it like, in terms of
safety?

What swimming skills can your child perform at
a competent level? Entering and exiting water
unassisted, floating, fully submerging whole
body, signaling for help, swimming underneath
an obstacle, diving, retrieving an object from
deep water, sculling for 5 minutes, swimming
continuously for 5, 50 and 400 metres, rescuing
another person in the water, provide appropriate
first aid care (CPR, calling 000 for help).

Are there any barriers that prevent your child/
children from reaching certain goals? Please explain
any reasonings.

Have you ever made any renovations or alterations
to the pool?

Has your pool fencing changed in any way since you
first moved into your current residence?

Quantitative Questions:

What age group do you belong to?

From a scale of no experience to proficient
swimmer, how would you describe your swimming
ability?

If you felt unsafe in the pool, how confident would
you feel that you would be able to exit safely?

Is there a fence installed surrounding the pool?
How experienced are you with swimming?

How confident would you be to rescue your child if
they were drowning in a pool?

How confident would you be to rescue another
adult that was drowning in a pool?

Take a look at these pool safety products. From
this selection, which would you find most useful to
improve the safety of your pool?

How old was your eldest child when you first had a
pool at home? (If you had a pool when your eldest
was born, please say '0'.)

How confident do feel with how safe your pool is?
Do you like the idea of having a loud pool alarm?
Is there any furniture near your fence?

Do you leave your pool door open at any time?

How important do you think it is to teach swimming
as a life skill?

Rank these pool alarms based on how much you
would be willing to install them (fence alarm, fixed
pool alarm, floating alarm).

ID Studio 7: Capstone | DNB311
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Primary Research | Refined Interview Questions

Questions for Lifeguardes:

« How old are you?

« How long have you been a professional lifequard?
« What does a typical day look like for you?

« Do you look over other waters aside from the pool?

« What equipment do you have available to help
swimmers in the water?

« Do you feel as though you are under supplied or
missing any equipment?

« Is there any equipment you wish you had? If you're
not sure that is ok.

« During busy periods (i.e. school summer holidays),
how many weekly rescues do you perform on
average? Include all involvement where you play a
role in swimmer's safety, no matter how minor.

 If you feel comfortable, can you recall the last time
you had to rescue a person from the water?

« What was the cause of the swimmer’s distress? Try
to detall the steps you took to help that individual.

« Outside of your work, have you personally seen any
pools that seemed unsafe? Please tell me more.

« |s there anything that you think should be taught
better about pool safety? Please describe.

Noah Turnbull

Pool Builder:

How old are you?

How long have you worked in the pool building
industry?

What are your primary tasks in your work?
What would a typical day look like for you?
Do you also renovate pools that are already built?

What are the defining stages of a construction
project? Which of these parts are you involved in?

What is done in the construction planning of a pool
to make it safer? Including steps, lipped edges to
grab onto and ramps are all good examples.

What are some of the biggest challenges in your
line of work?

Has there ever been an instance where you were
confused about how the plans were laid out?

Outside of your work, have you personally seen any
pools that seemed unsafe?

Is there anything that you think should be taught
more thoroughly about pool safety? Describe.

Parent:

How old are you?
How old are your children?

How old was your youngest child when you first had
a pool at home?

What is your occupation?

What swimming skills can your child perform at
a competent level? Entering and exiting water
unassisted, floating, fully submerging whole
body, signaling for help, swimming underneath
an obstacle, diving, retrieving an object from
deep water, sculling for 5 minutes, swimming
continuously for 5, 50 and 400 metres, rescuing
another person in the water, provide appropriate
first aid care (CPR, calling 000 for help).

Are there any barriers that prevent your child/
children from reaching certain goals? Please explain
any reasonings.

Have you ever made any renovations or alterations
to the pool?

Has your pool fencing changed in any way since you
first moved into your current residence?

Have you personally seen any pools that seemed
unsafe?

Is there anything that you think should be taught
more thoroughly about pool safety? Describe.
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Mood Board | CMF
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Mapping | Colour Visibility Underwater
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These visual graphics clearly show the visibility of
different coloured swimsuits underwater in a number
of different environments. In all instances, it is clear
that vibrant neon colours stand out the most when
submerged. Vibrant shades of orange, yellow, green
and pink appear most effective. Whites and blues are
among the least visible colour choices.

SWIM SU1T COLOR TEST RESULTS - DARK POOL

Bringing a vibrant colour scheme to the concept design
and its associated branding seems sensible from a
water safety perspective. The neon colours should also
catch attention on store shelves and in advertising,
emphasising safety with a family-friendly evoking
colour scheme.

It can be observed that the colour can be distorted
when submerged underwater. This can have a
significant impact in the visibility of certain colours.

If a vibrant colour scheme is chosen for the concept
branding, a range of colours should be used so it is still
recognisable even with colour distortion.

Brown swimsuits are noticeably missing from these
visibility tests. However, as brown does not have visibly
vibrant shades to the human eye, it can be safely
assumed that it would have poor visibility underwater.
Darker colours can easily be dismissed as leaves, dirt or
shadow and should be avoided.

https://alive-solutions.com/blog/f/buying-
swimwearthink-safety

https://alive-solutions.com/f/swim-suit-color-testing-
on-a-dark-pool-bottom?blogcategory=Aquatic+Safety

Noah Turnbull
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For the lake visibility test, the first row of images show
each color on the surface. Second row images were
from shore level perspective, and third row are from
an elevated perspective similar to standing on a boat
or looking at dock view. Neon pink did not perform
as well in the lake compared to the pool tests. The
study exclaimed that all colours lost visibility when
submerged below 2ft.

The truth is that swimmers will wear swim suits in a
wide variety of colours and shades, which may be
incredibly difficult to see underwater. Locating a
drowning victim underwater is imperative for their
survival.

https://alive-solutions.com/water-safety/f/buying-
bathing-suits-for-lakes-open-water
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Mapping | Colour Visibility Underwater
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DARK BOTTOM LESSONS: ALIVE
= Salid neons were most visible

:,,_ comm mm
“= 57 VISIBILITY TESTING

= Small patterns did not decrease visibility very much

= Neon with light (contrast to dark bottom) patterns did not decrease
visibility

* Neon with large dark patterns impacted + decreased visibility significantly

® |ighter colors were visible, but looked like reflections on the surface

i 5 ALIVE

EelalimEld

alive-solutions.com @agquaticsafetyconnaction
(4 @ o] | I

glive-soiutions.com  @aquaticsafetyconnection

Another underwater visibility test was done with patterned colours. This time, the test
was limited to vibrant or colourful options, ruling out darker shades with low visibility.

Predictably, vibrant neon colours were most visible against a dark water environment.
Patterned designs hindered visibility, which will be avoided in the concept design.

https://alive-solutions.com/f/swimsuit-color-and-
pattern-testing-results
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Field Research | Tourist Drownings

In Australia, three non-fatal incidents occur for every
fatal drowning.

It has been established that non-fatal drownings can
cause serious brain damage, especially in infants. This
highlights that swift reaction to a drowning incident is
imperative, when even seconds count in the survival
of the victim. Design interventions should reflect this
sense of urgency in their function.

Previous research has reported that international visitors
represented 4% of drowning deaths in Australia and
were five times more likely than residents to experience
a non-fatal drowning.

Few public health or injury prevention strategies include
visitors as a specific population for safety promotion,
currently there is no comprehensive strategy focusing on
visitor safety in Australia.

It has also been observed that tourists visiting Australia
have a high risk of drowning. This typically stems

from a lack of swimming experience and knowledge,
which is more prevalent in Australia than many other
countries.

This serves as a good reminder that people of all
backgrounds and experiences may use the concept
product. Relying on text as an important signifier
should be completely avoided in the design.
Universally recognisable icons are highly effective at
communicating functionality to anyone, which will
be an important part of the design language for the
concept product.

https://www.sciencedirect.com/science/article/pii/
$1326020023046277

Noah Turnbull
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Figure: Number and rate of drowning per 100,000 short-term international visitors in Australia by financial year

(2008/09 to 2017/18).

It should also be considered that tourists are another
demographic at higher risk of drowning. Between
2008 to 2018, an average of 20 tourists would die
from drowning per year in Australia. Almost half of
all tourist drowning deaths occurred in Queensland
(49.8%). The same source of this figure claims that
tourists are also five times more likely to experience a
non-fatal drowning compared to residents.

It would be incredible to design a product that could
be used to make all water bodies safer for swimmers.
These figures reaffirm that the product must be
accessible to as many people as possible. Necessary
written text instructions should be avoid as much

as possible, instead focusing on universal symbols.
Familiar affordances and signifiers should also be
implemented so anyone who has never seen the
product before can have a good idea about what it will
do and how to use it at first glance.

Number of drowning deaths
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Field Research | Tourist Drownings

Drowning is responsible for approximately 7% of all
injury deaths and is ranked the third leading cause of
accidental-injury-related death by the World Health
Organisation (WHO, Geneva, Switzerland). Globally, an
estimated 230,000 people lose their lives to drowning
each year, making it a threat to individuals of all age
groups.

These are important numbers that clearly highlight
how lethal drowning is on a global scale. This source
also corroborates with previous sources that infant
drownings occur most commonly in pools. To counter
this, the concept design should appeal to a wide range
of people and save the lives of many.

Drowning is often a silent event, and victims rarely
exhibit convulsive movements. Instead, they exert
considerable energy to keep their heads above water,
often unable to call for help or signal their distress.

Without the intervention of a trained lifequard,
(ndividuals may remain on the water’s surface for only
20 to 60 s before submersion occurs. Therefore, locating
a missing person in the water is crucial for their survival.

It is important to consider that drowning individuals
are unlikely to be able to save themselves. The concept
device should be able to intervene and actively help to
save the individual.

https://www.mdpi.com/1424-8220/24/2/331

Noah Turnbull

Very Important: The World Health Organisation has
highlighted that 92% of drowning incidents occur in
low- and middle-income countries. Therefore, the
cost-effectiveness and ease of access to drowning
prevention technologies are crucial factors in
determining their applicability in these regions
compared to high-income countries. Sensor-based
methods offer a more accessible and affordable option
for drowning detection.

This source claims that drowning can be detected
through video surveillance in three ways:

(1) A submerged camera to monitor whether the
swimmer's body (s sunken.

(2) A stationary camera to detect the location of forceful
splashes on the water, and a spinning underwater
camera to assess the location of the splashes by
submerged individuals.

(3) a camera that distinguishes only the drowning
characteristics.

Using cameras for drowning detection and prevention
could provide an interesting angle for the concept
design. A camera alarm was analysed earlier in the
product benchmarking for instance. Maybe there could
be untapped potential here? | will explore this further.

https://pmc.ncbi.nlm.nih.gov/articles/PMC4151293/

Participation in formal swimming lessons was
associated with an 88% reduction in the risk of
drowning in the 1- to 4-year-old children, although
estimates are imprecise. Regardless, it is clear from this
sample that getting young children 1-4 at least familiar
with the pool and a few essential swimming skills
significantly reduces the risk of drowning incidents
occurring.

It could be really beneficial to have a concept design
that is educational in nature.
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Highlighted above are specific statistics relating to
child drownings in Australia. The most concerning
statistic shown is that 78% of drownings involved
falling into the water. Falling near water is highly risky,
and there can be other minor or major injuries at play
alongside drowning risks.

53% of drowning incidents occurred at a swimming
pool, and it has been estimated that 42% of all non-
fatal drowning incidents involved children. This
reaffirms that designing a safety device primarily for
pool use will have greater benefits over other waters.
The fatal to non-fatal drowning ratio also stresses that
there are many more non-fatal incidents. This means
that a device that can actively prevent entry into the
water will be more beneficial, as it will minimise the
risks of drownings occurring.

https://www.watersafety.com.au/australian-water-
safety-strategy/




Number of incidents | Ratio

ra. N . Year ‘Non-fatal | Fatal

—_— ===

2002/03 | _ | 205

2003/04 ' | | 261

CASES OF NON-FATAL 2004/05
DROWNING BETWEEN 1 JULY _—
2002 AND 30 JUNE 2015 2005/06

2006707
CASES OF NON-FATAL ' m 2007/08

164
176
157
BROWNINGS ON _ P
AVERAGE EACH YEAR A A -. ; .
JTHER STATE AMD TERRITORIES 2009/10 181 511 |
ACCOLUNT FOR 25% OF DROANMIMNGS e —— T —
2010/ 165 474 |

ﬁ q AO/ 2011/12
. -~ 2012/13 526 |

2013/14 158 | 548 | 3
201415 159 561 1 .

Total 2217 6158 1

Table 3: Fotal and non-iatal drowning by financlal year
with ratios, 2002/03 to 201415

@ SWIMMING POOLS @ MAJOR CITIES In a report by the Royal Lifesaving club, they scoped out figures for projected
numbers of fatal to non-fatal drownings. The projected ratio is much lower than that

@ OTHER OR UNSPECIFIED @ INNER AND OUTER REGIONAL found on the previous page. However, this source only considers recorded incidents,
whereas the previous was estimated.

@ YUV Eh o REMOTE AND VERY REMOTE This source corroborates that swimming pools are the most common location for

non-fatal drownings and mostly occur in major cities. This may be skewed due to

higher population density, but still proves important to consider. It is also observed
https://www.royallifesaving.com.au/_data/assets/pdf_ that infant§ Q-4 are at a.sig'nificantly. higher risk than other age groups. These finfjings
file/0016/37312/3985 v4 RLS_NonFatalSymposium_ further SO!IdIfy that dg5|gp|ng a dev_lce marketed toward.s parents with young children
ReportHR_PROOF LR.pdf for drowning prevention in pools will be the most effective market.




An online survey of 650 parents/caregivers of
1-4-year-old toddlers. On average, caregivers selected
the correct answer on six out of ten water safety
knowledge questions. One third of caregivers believed
that after a toddler has had swimming lessons, they
don’t need to be watched as closely when they are in a
pool.

Findings suggest that water safety knowledge is poor
and that there are misconceptions about toddler
supervision needs. Only 6% of participants responded
correctly to all 10 knowledge questions.

Participants were most knowledgeable about the
usefulness of CPR as a first response for drowning and
least knowledgeable about what counts as flotation
device.

The survey also reveals the common misconception
that drowning is only defined as such in the event of
death (Caregiver water safety knowledge and views

of toddler water competency | Injury Epidemiology

| Full Text). Drowning is defined when respiration is
impaired due to submersion in liquid. In Australia,
three non-fatal incidents occur for every fatal drowning
(The characteristics of drowning among different
types of international visitors to Australia and how this
contributes to their drowning risk - ScienceDirect).
Statistics are scarce on non-fatal drownings as
incidents are rarely shared. However, reports have
indicated that 35.6% of non-fatal incidents occurred in
swimming pools.

Falsa Slatements B Correct W Incomect | don't know

Water wings (i.e., inflatable arm floaties) are
classified as life-saving flotation devices.

=)

Toddlers should only wear life jackets if they ane
in open water, such as lakes or oceans.

I

if a child drowns, it means that child died.

—_
=

If a child is drowning, you usually hear them
splashing or calling for help.

=

True Statements

In the U.S., drowning is the leading cause of
daath due to injury for toddlers.

b
h

In the LS., the most comman place for a toddler
to drown is in a home swimming pool.

A child can drown in less than a minute.

Children can drown in swimming pools even
when it is not swim time.

Isolation fences around pools can prevent
toddiers from drowning.

If CPR is started immediately after removing an
unconscious child from the water, it could make

=l
L

=

25 50
Percentage of Participants

Only 36% of participants accurately identified that swimming wings are not life-saving flotation devices. It can be
argued argue that people are misled by their assumptions about flotation devices. If | make a concept that seems
like it should float, | should make the utmost priority to make it constitute as a life-saving piece of equipment as to

|
th
=3
=
|

not mislead anyone.

https://injepijournal.biomedcentral.com/
articles/10.1186/s40621-023-00479-w




Field Research | Dangers of Drowning Incidents

Slipping and falling into the pool is a very big risk
that factors into fatal drownings. In Australia, 78% of
fatal drownings involve a fall (Australian Water Safety
Strategy — Australian Water Safety Council). If a fall

is involved, the victim is most likely not expecting to

enter the water, which can make them more panicked.

In a state of panic, drowning victims respond by
attempting to keep their head out of the water,
grabbing onto what they can. A life-saving flotation
device is most likely to help a drowning individual lift
themselves out for air followed by pool railing and
ledges. Bystanders should not get too close to the
drowning individual as they will likely pull the rescuer
under the water in an attempt to breathe air.

Non-slip pool mats are an effective preventative
measure against accidental slipping. These are usually
made from a highly water-resistant material with
rubbery, ribbed texture such as Polyvinyl Chloride.
These are incredibly common in public pool centres
and also as bath/shower mats for home use.
Mandating non-slip mats around a pool could have

a positive influence in reducing the number of slips
and accidental entries into the water, which are the
overwhelming leading cause to fatal drowning.

Noah Turnbull

Drowning is a leading cause of brain injury in children.
Long-term outcome data for drowning survivors are
sparse. Coma was the most common admission status
for drowning victims who were hospitalised.

Response time to drowning incidents is imperative,
especially for younger children who will be more
susceptible to brain damage. It is extremely important
that the concept device has an active role in drowning
prevention to minimise the chances of drowning.

https://www.sciencedirect.com/science/article/abs/pii/
S0887899423003910

It is often overlooked that drowning survivors can
suffer long-term health effects. It is known that
permanent damage to the brain is the most severe
damage that drowning victims suffer, as the brain is
cut off from needed oxygen (Brain Resuscitation in the
Drowning Victim | Neurocritical Care).

Unfortunately, drowning is also the leading cause

of brain injury in children, with impacts including
motor impairment and falling into a coma. (Long-

Term Neurocognitive Outcomes in Pediatric Nonfatal
Drowning: Results of a Family Caregiver Survey -
ScienceDirect). Observing the severe long-term effects
of drowning survivors highlights that the most effective
method of drowning prevention is to minimise the risk
of a drowning occurring in the first instance.

In short, design solutions should be focused around
prevention of pool entry instead of rescuing drowning
individuals. Both products are equally important to
exist, though the former will actively aid to eliminate
drowning risks altogether.

The greatest permanent harm in drowning accidents

(s to the brain. Data on non-fatal drownings are
difficult to obtain. The circumstances of these events
can be complex, making it difficult to extract data from
hospitals and other sources.

The fact that the brain endures the most harm in
drowning further emphasises that drowning victims will
be in an unfit state to rescue themselves in the water.
The concept device should be able to actively help an
individual who is at risk of drowning.

https://link.springer.com/article/10.1007/s12028-012-
9747-4
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A soft flexible tube made with closed cell plastic
fuam. Lanyard and rope already attached
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RRP: $229.00AUD

Price $120.00AUD $70.00AUD $109.00AUD $150.00AUD $273.00AUD
Sale: $176.50
Permeyed 6 5 6 6 6 7
Quality
Visibility
Under or 7 7 7 7 7 7
Near Water
Portability 5 5 3 4 6 7




Standalone flotation devices are already
affordable and easy to use at a moments notice.

Price (Low)

o

Portability (High)

Portability (Low)

Price (High)

All lifesaving flotation
equipment uses vibrant
yellow or orange shades.
This enhances their
visibility in the water,
which was shown in the
colour visibility tests
earlier.
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| was able to find a Chinese manufacturer of lifesaving
flotation devices, which provided some useful
manufacturing insights. The choice of materials
between products is important to note, as the concept
device may end up floating in the water.

https://www.shipfield.com/
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A sample of product sheets for various lifesaving
equipment are shown on this page. These give a brief,
coherent overview of the product’s functionality,
dimensions and material choices. Moving into deeper
refinement of the concept device, it will be important
to develop information sheets similar to these to pitch
to potential manufacturing stakeholders. These will
provide a good reference point for items to include in
the bill of materials and specifications of the product

once the final design has been selected.
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The goals outlined (shown left) are guidelines set by the Royal Lifesaving Society for Australian children to meet at
certain ages. Unfortunately, these goals are far from being achieved nationwide. The statistics above highlight some
of the biggest challenges that prevent children from developing their swimming ability.

0 =

While 59% of children start swimming lessons before age three, most stop between ages 7-9, often before learning
critical lifesaving skills that could protect them from drowning as teenagers and adults. Concluding lessons this early
will only teach children rudimentary swim safety skills, preventing them the time needed to develop skills to meet
the 12yo and 17yo threshold goals.

Swim education programs organised by schools often cite that they cannot provide lessons due to prohibitive costs.
This suggests that the concept device should be affordable, as swim education is seen as prohibitive for many.

https://www.royallifesaving.com.au/__data/assets/pdf_file/0010/89956/RLS_
ChildrensWaterSafetySkills_Report25_V2.pdf




The Royal Lifesaving Society Australia has extensive
strategies for people to carry out successful rescues
from the water. The strategies below are a good frame
of reference for personal safety and could be used for
inspiration for the functionality of the concept device.

The rescuer should consider:

 Can | talk to the person, calming them down and
directing them to a safer location?

« Is there something on hand that | could use to reach
the person, such as a rope, stick, or towel?

« Is there something | could throw to the person to aid
their buoyancy, such as a lifejacket, kickboard, or esky
(cooler) lid?

« Can | wade out to the person and then reach out to
give them a rope, stick or towel to pull them to safety?

s Is there a canoe or something similar | can row out and
have them hold on to?

« Can | swim out to them and, while keeping a safe
distance, pass them a buoyancy aid and accompany
them to safety, encouraging and instructing them?

« Can | swim out to them and, while keeping a safe
distance, hand them a buoyancy aid and tow them back
to safety? (non-contact tow)

o If all else has failed, do | know how to perform a
contact tow to get them back to safety? Do | have the
strength, skill and fitness to do this while ensuring my
own safety is the number one priority? Am | capable of
dealing with a panicked person wanting to grab hold of
me?

https://www.royallifesaving.com.au/stay-safe-active/in-
an-emergency/how-to-carry-out-a-rescue-safely
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FIGURE1 | Swimming distance being achieved by adults in swimming lessons at their final assessment.

9.3%

Em *b-year-ald
BM

This study paper records the accounts of 4914

adults attending swimming lessons in Australia. The
conducted study with inexperienced adult swimmers
specifically referred to the Royal Lifesaving Society
goals on the previous page to track and measure key
milestones. At their final assessment, 69% could swim
at least 5m (6-year-old benchmark), and 8% could
swim 50m continuously (12-year-old benchmark). This
makes a clear statement that it is much harder to build
swimming skills at a later age.

https://onlinelibrary.wiley.com/doi/full/10.1002/
hpja.70010
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Field Research | US Statistics and Observations

Each year

4,000 people

die from drowning
in the United States

Drowning injuries can also
cause brain damage and other
serious outcomes, including

long-term disability

Injuries and deaths from drowning
cost the United States

$53B in 2020

Drowning
is preventable

Together, we can
implement solutions

Noah Turnbull

The consequent costs of drowning incidents

is staggering, eating into the economy under
unfortunate circumstances. If a device can be made
that can prevent drownings, it can have a role to
prevent funnelling billions of dollars recovering from
preventable drownings.

https://www.cdc.gov/drowning/pdf/CDC-DIP_At-a-
Glance_Drowning_508.pdf

Fortunately, childhood unintentional drowning fatality
rates [in the US] have decreased steadily from 2.68 per
700000 in 1985 to 1.09 per 100000 in 2018.

This report helps affirm that tightening safety
regulations and promoting swimming education has
had a positive effect within recent decades. Devices
that can help to actively prevent drowning will
undoubtedly have a positive influence.

Often, a fence law pertains only to new pool
construction or to homes in which a young child is
actually living at the time of the pool installation.
Furthermore, in the United States, pool fences are rarely
inspected and ordinances are often not enforced.

This reaffirms that pool safety laws are not as strict
in most other countries. This can present a serious
risk and barrier for tourists who may otherwise be
interested in an accommodation with a pool. The
concept device should appeal to a global market and
be easy to install to ensure success.

https://publications.aap.org/pediatrics/article/148/2/
e2021052227/179784/Prevention-of-Drowning

Most infants drown in bathtubs and buckets, whereas the
majority of preschool-aged children drown in swimming
pools. Older children and adolescents are more likely to
drown in natural bodies of water.

The most common waters for drownings vary
depending on age. This source corroborates that
younger children typically drowning in swimming pools
while older demographics (above 10) are at greater risk
in natural bodies of water.

Approximately 15% to 30% of caregivers have reported
leaving their children younger than 2 years unsupervised
in the bath for a period ranging from 1 minute to
slightly over 5 minutes. The caregivers were distracted
by a phone, getting diapers or clothes for the child, or
completing household chores.

These findings corroborate with previous studies that
conclude that caregiver supervision is not as strong as
it should be. People are susceptible to being distracted,
which suggests a need for constant supervision even
when there are other important tasks at hand.

Unfortunately, many parents and pool and spa

owners are not aware of the risk of entrapment and
entanglement; only 15% have installed antivortex drain
covers, only 14% have multiple drain systems, and only
12% have SVRSs in their pools or spas.

A lack of knowledge and intervention around
entrapment hazards is a significant lapse in pool
safety. Children are at much greater risk with typically
weaker strength and smaller statures. Promotion of
entrapment safety measures could be a good angle to
approach for the concept device.

ID Studio 7: Capstone | DNB311
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In a recent Australian study, researchers found that
government inspections raised the rate of compliance
with pool fencing laws from approximately 50% to
97%. Another study from Australia revealed that in

the 5 years after enactment of legislation to improve
the effectiveness of pool fencing, the number of private
swimming pool drowning deaths halved.

Enforced pool safety laws have a very positive influence
in drowning prevention. Where possible, global
stakeholders should be encouraged to follow these
interventions.

Retractable pool covers and pool nets capable of
holding the weight of a child have been advertised as
effective barriers for drowning prevention. Because these
covers must be removed and replaced each time the
pool is used, they are less likely to be effective. Active
interventions requiring an action each time they are
to be used are proven to be less effective than passive
interventions, which are always in effect.

Alarms should not be relied on as a substitute for
supervision or a barrier completely surrounding the pool.
Alarms should be distinct from other noises in the house
and have an automatic resetting feature. This means

a pool alarm should not sound similar to a fire alarm,
evacuation alarm, common phone alarm or any other
type of audible alarm.

The figure pictured corroborates that ages 0-4,
especially 1-2 are at greater risk in drowning incidents.
Since very young children are most commonly
affected, prevention should be geared towards parents,
especially new parents.

Unintentional Drowning Deaths, United States, 2014-2018

Age Group, ¥ Average Annual (Crude Rate No. Deaths Per 100000)
Boys Girls Total?

<1 19(0.93) 17 (0.90) 36{0.91)
1-2 175 (4.32) 93 (2.40) 269 (3.38)
3-4 104 (2.55) 41 (1.05) 145 (1.81)
0-4 298 (2.23) 152 (1.58) 450 (2.26)
= 95 (0.91) 36 (0.36) 131 (0.64)
10-14 71(0.68) 27 (0.28) 98 (0.47)
15-19 205 (1.90) 21(0.21) 226 (1.07)
0-19 670 (1.60) 236 (0.59) 906 (1.10)

Source: Centers for Disease Control and Prevention Web-based Injury Statistics Query and Reporting System.

https://publications.aap.org/pediatrics/article/148/2/
€2021052227/179784/Prevention-of-Drowning




Field Research | Conceptual Wristband Model

e Phase 1: Victim recognizes the danger and starts to
panic. The victim’s mouth sinks below the surface of
the water and then reappears as they try to breathe.
Arms will be at water surface making random
grasping or flipping motions.

Some victims could experience hyperventilation which is
rapid or deep breathing caused by anxiety.

s Phase 2: The person experiences an increase in heart
rate. As a defense mechanism the human body
triggers laryngospasm by closing the epiglottis over
the wind pipe i.e., trachea. By this mechanism the
human body prevents water from entering the lungs.
However, this also shuts the flow of oxygen into the
bodly.

s Phase 3: Generally, adults can hold their breath for
only 30 seconds while it is even lesser for kids at 21
seconds. Beyond this time frame the victim’s body
starts to experience hypoxia. Hypoxia is a condition
where the blood does not carry enough oxygen to the
tissues.

» Phase 4: Oxygen level drops further leading to
anoxia which (s severe hypoxia. The person loses
consciousness and starts to sink to the bottom of the
pool.

» Phase 5: Several minutes past losing consciousness,
without medical help the victim’s brain dies and the
victim passes away.

It is very essential to identify and revive a drowning
person within the third phase as the chances of full
recovery is very slim beyond that phase.

https://ieeexplore.ieee.org/abstract/
document/10040336

Noah Turnbull

This paper proposes a smart wristband model to
mitigate drowning risks. There are not pictures of the
model as it is purely conceptual and presented from a
technical standpoint. The device would be embedded
with a pulse-oximeter sensor, heart rate sensor,
accelerometer sensor to track the person’s vitals. In
addition to the sensors the smart band would also have
a vibrantly coloured inflatable airbag. This smart band
is linked to a mobile device through a specially built
mobile application.

The system uses the last ten readings of the heart rate
sensor and calculates the moving average value for the
heart rate sensor. If this value is above 15 beats per 10
seconds, then the accelerometer sensor is measured
similarly by finding the moving average of last ten
readings. If the accelerometer average shows a spike

(n the value than usual movement, the air bag in the
wristband is inflated and an alarm is raised in the
mobile phone.

The inflated air bag will provide buoyancy to the victim
and help them stay afloat until help arrives, thereby
preventing hypoxia and asphyxiation. Also, the bright
colour of the air bag will help a rescuer to identify the
victim even If the area is crowded.

The diagrams pictured right illustrate how the
wristband device would function. The sensors should
prove highly accurate at interpreting a drowning
incident based on this model. This concept provides
good inspiration as it actively prevents drowning and
is also very unlikely to set off accidentally. Of course,
the device will only work of the swimmer is wearing it,
which limits how effective it would be in a real world
scenario.
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Field Research | Al Drowning Detection

Deep Learning Al has been experimented with to
examine and determine if a swimmer s drowning based Start
of imagery and footage.

The actual test images found that if there are several

continuous images (n the general swimming or | -
splashing action that are similar to the drowning action mage — eature N
in the training set, it will be recognized as a drowning Per Frame Extraction > Is Drown?
situation. In addition, too much air bubbles generated by ¢
the drowning swimmer in the water will also occur. y 7
OpenPose Action J— / Normal
{Thin_MuhiIeHetl Feature /prown /
' = |
leton :
mmato Lite RNN model — End
Joint Point

BILSTHM Confusion Matnx

Al drowning detection appears to be relatively reliable -
at identifying drowning incidents in the water. The
flowchart right .|IIustrates how the camera AI operates, TABLEDL  CONFUSE MATRIX e
and the above image shows the camera’s view, _ _ _ i 58 1
outlining swimmers with a digital skeleton that tracks Predicted Positive Negative
their movements to identify drowning behaviours. Actual
The confusion matrix on the far right highlights Positive True Positive False Negative 3
the accuracy of tests conducted. This experimental (TP) (FN) r
model correctly identi.fied drowning incidents with an Negative False Positive True Negative ¥ 300
accuracy of 89.4%. This technology could prove highly (FP) (TN)
effective for developing water safety measures in the : 29 200
near future. e

- 100

o &

https://ieeexplore.ieee.org/abstract/document/9704884

Predicted lab=i
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What is your age?

What is your
gender
orientation?

How old was your youngest child when you first
had a pool at home? (Over 18's do not count. If
you already had a pool when your eldest was
born, please select ‘0".)

45-54 Female 14
45-54 Female 2
45-54 Female 8
55-64 Female 10
45-54 Male 14
35-44 Female 0
55-64 Female 7
55-64 Female 1
35-44 Female 6
45-54 Male 0
45-54 Female 5

11 participants completed the survey. A majority

of participants were aged between 45-64, and no
participants were under 35 years of age. 9 out of 11
participants were female, making the resulting findings
more indicative of female caregivers’ perspectives.

How important do you think it is to learn how to swim proficiantly as a general life skill?

11 respongzes

@ Exiremaly Impoctant
@ Vory bmportant

# Somewhat Importani
@ Mot So Important

@ HNot AL A Important

Every participant agreed that learning to swim is a very
important life skill.

Have your children partaken in swimming lessons with a swimming instructor or teacher?
11 responses

@ Yes
@ Mo

Every parent’s child has partaken in lessons, which
suggests that the participants are water safety
conscious.




Is there a paermanent fence installed surrounding your poal?
11 responsas

@ o=

@ Mo, | have a temporary fence
surrounding the whole paol

@ Mo, | have no fencing surrounding the
whiala poal

Most participants have a fence surrounding their pool aside from one. This is
based on the participants word, there is possibility that participants may not have
a fence surrounding their pool but avoided saying this in the survey as it could be

incriminating despite anonymity.

How often do you leave a pool fence door open?
11 rezponses

Pool fence gates are closely monitored by most,
excluding the individual without a fence.

i@ Only when entaring and exiting,
immadiataly shutting behind me,

@ Cccasionally

@ Atleast once a week

@ At least once a day

@ Alwsys

@ | do not have a fence surraunding rmy
poal

15 there any furniture, tall trees or other climbable objects near your pool fence?
17 responses

@ Yes
® Ko
@ Unsuro

5 out of 11 of participants noted that they have climbable objects near their pool. This
can present significant risk for young children who may try to climb over the fence
and suggests that this is a potential area that needs design intervention to mitigate.

Do you know if your pool meets your council's regulations?

11 msponses

@ ves
@ No
@ Unsure

Most claim that their pool meets their council’s
regulations. The one exception is the participant with

a temporary fence. This raises concern when more
participants noted that they had climbable objects near
their fence.




Would you ever consider installing a audible pool alarm?
11 responzes

@ | already have a poal alarm
@ Yes

® Meybe

@ No

The idea of installing a pool alarm did not seem too
receptive among participants. None had a pool alarm
already installed.

If you had to choose, which of these pool alarms would you prefer to own?
11 responses

@ Fence Alarm (Sels off sudibhe alarm if
operesd without parent supenvisian, )

@ Static Pool Alarm (Sets off audible alamm
al the pocdside, sbops whan swilchad off
al the pootaide. )

@ Floating Pool Alarm (Sets off remate
alanm in the house, can be swilched o,

@ Wearable Alarm Bracelsd (Child wears a
bracalet which makes an audible slar.

@ Mone of the above

5 participants preferred the fence alarm, and there was
an even split interest between static and floating pool
alarms. Nobody preferred the wearable bracelet alarm,
likely because it is highly inconvenient to have a child
wear a bracelet for extended periods of time.

Please explain your decision as to which pool alarm you prefer. (Dot points or full sentences
are welcome.)

Alarms when someone enters the water unexpectedly or unsupervised.

You turn it off when you've checked the pool

Better to hear an alarm as a child enters the pool area, rather than when they are in the pool.

Looks easy and doesn't go into the water

Seems more effective than just a gate alarm and is removable when entertaining guests, without an
unsightly static alarm

Able to turn on and off at poolside and not unsightly

Water is often moved by wind or birds (ducks) so water motion alarms would go off unnecessarily.
| don't like the idea of tagging a child with a bracelet like putting a collar on a dog. Kids are good at
working out how to reach the fence gate latch so a fence alarm is a good idea

Don't really know just want something loud

na

Fence alarm would t go off if kids cloned the fence. Static pool alarm would be ok but would go off
as pool level raises with heavy rain. Bracelet we wouldn't use as we watch kids in the pool at ages
where they would wear this.

At point of entering pool enclosure

The fence alarm was more popular as it acts as a pre-emptive safety measure. In-
water alarms only set off once someone is in the water, allowing for less reaction time.
People liked the floating alarm for its portability outside of use. Some liked the static
pool alarm thinking it would be easy to switch off, though others criticised how it
would set off when raining.




How would you describe your swimming ability?

11 responzes

Participants were more likely to say their swimming
ability was competent rather than good or proficient.
This suggests that swimming ability in parents may not

be as strong as it could be.

How confident would you be to rescue a child in a pool?

11 rasponses

Answers varied, but everyone felt they would likely be

able to rescue a child in a pool.

@ Mo Swimming Experence
@ Low Experience

& Competant Swimmer

@ Good Swimmer

@ Froficent Swimmar

@ Extremealy Confident
@ Very Confident

@ Scmewhat Conlident
@ Kat So Confident

@ Mol Al All Confident
@ Unszurs

How confident would you be to rescue another adult in a pool? (Assume they have an average
build.)

11 responzes

B Exlresnely Confidest
@ Very Confident

@ Somewnat Confident
@ Mot So Confident

@ Mot At All Confidant

# Unsars

Answers were quite divided, although most participants had some confidence they
could rescue an adult in the water. It is important to stress that many people not be
able to rescue another adult in the water due to a variety of individual circumstances.

If you were booking an accommodation with a pool, would you be put off by the lack of pool

fencing?
11 responses
@ Definitely
@ Probably
® Maybe
@ Probably Not
@ Definitely Mol

6 out of 11 participants were completely against accommodation that does not have
a fence around its pool. Considering that most countries do not have the strict safety
regulations that Australia enforces, there could be opportunity to design a device that
can make pools safer in any location.




Have you ever seen or visited another pool with questionable safety standards?
11 responsaes

® o

7 out of 11 participants have visited a pool with questionable safety standards. Those
who have visited an unsafe pool were much more put off by pools that lack fencing
rather than those who were not worried about it. The following questions on this
page were taken with this sample of 7 participants.

How would you rate that pool's overall safety?
7 rasponses

@ Extremely Sale
@ Very Safe

@ Somewha Sale
@ Unzafe

@ Very Unsata

5 out of 7 participants deemed that the pool was
unsafe, although not completely egregious (Very
Unsafe).

What type of pool did you see that had questionable safety? (If you have seen multiple, try to recall
the least safest you have seen.)
T responses

@ Oubdaas Public Poal

@ Indooe Public Pool

@ Hotel Pool

@ Apariment Residence Pool
@ Simudated Wave Pos

@ Pool af someons else’s home

® Pool at a private accommodation house
(l.&. ARBNE)

Most pools with questionable safety were observed at another person’s house. One
person cited an unsafe pool at a private accommodation. This ties back to secondary
research that corroborates that a majority of child drownings occur in swimming
pools. Clearly, pools are very dangerous when proper measures are not implemented.

What was unsafe about that pool? Select all that apply.
T rEsponses

Lack of proper wlshn= 1 {14.3%)
Foorho fencing G (B5.7%)

Forabgn objects in the waber| 0 (0%)
Foor walar quality| 0 (0%)
Hard to watch over whale pool]—0 {05
Too many pacpio | IS —1 | 14.3%)
Water swayed too much|—0 {03
Pool was too deep| 1 (14.3%)
Trip hazards(—0 {0%)

Climbable surfaces near the fe.... IR 2 (20.6%)

a 1 d 3 4 a &

Fencing was by far the most problematic safety
approach ignored. Climbable objects were also
observed in two instances. 5 out of 10 of the safety
hazard options were not observed in any scenario.




Have you ever had any life-saving training of any description?
11 responses

® Yes
® Mo

7 out of 11 participants have had lifesaving training.
This suggests that lifesaving training is accessible, but
could be further implemented.

If you have had life-saving training, please describe what you learned. (You can list dot points
or write full sentences.)

CPR

Bronze medallion

Basic life support

CPR

CPR training

First aid BLS

na

Completed surf rescue certificate, bronze medallion and previously held level 1 coaching certificate

CPR training is common which is good to observe as it
shows that CPR training is being taught well.

Is there anything that you think should be taught better about pool safety? (Please describe
below. One topic is enough, but more are welcome.)

That many drownings are silent. Visual supervision is imperative for safe pool usage

Children should have to do compulsory school swimming lessons

Unsure

Ensure pool safety also includes CPR, playing safely in pools

I have a real concern about temporary or inflatable pools and the fact they are usually file with
water all summer and most often aren't fenced.
| also think many of the owners would not be aware of fencing laws.
Awareness advertising like swimming between the flags campaigns could work.

Not having furniture near the fence

Not really

Hazards for parents

na

Kids doing swimming at school is a good thing
Subsidise early learning swimming

First aid is worth learning if you own a pool just incase

No specifically common trends between responses, important teaching points varied
between individual participants. Improving the education curriculum by involving
parents appears to be well agreed upon as an important step towards swim safety
for children. Through the survey responses, participants responded positively about
improving swim safety education and measures.




PGRM-2

$454.50AUD

Highly portable, does not need to screw into the
poalside. The unit simply rests over a ledge as it is well
weighted. With enough force, the unit can still be
pushed over which impacts reliability.

An optional handle can be screwed on top of the unit,
which encourages taking it to different locations. The
bottom part of the unit unscrews with ease, promoting
the Right to Repair by allowing the owner to change the
9-volt battery. A faint LED light also flashes periodically
to demonstrate that the alarm is active and workin g,
which is a feature that other alarms are missing.

The unit comes with an orange magnetic key that
disables the alarm. There is no other convenient way to
stop the alarm, which would be highly frustrating as the

small key can be lost very easily.

Alarms | Poolguard

PGRM-SB

$297.00AUD

Similar in function to the Poglguard PGRM-2, except
that it is in a floating alarm design instead of static. Red
cone design can be easily removed to reveal the circuit
board, promoting the consumers Right to Repair.

Contains the same key as the Poolguard PGRM-2, but it
can be attached to a string on the unit, so it will always
be close by, and the user does not need to keep the key
with them. Whilst decently compact, the shape is
awkward for storing and packaging. There is a lot of
unutilised space inside the cone which means that a
more compact design would be very easy to make.

Alarms | Paglguard
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Initial Concepts
DNB311 | Industrial Design Studio 7: Capstone

Researching Home Pool Safety Strategies

Noah Turnbull



Overview

If you are staying at accommodation with relaxed pool
safety measures, how can you ensure the safety of
others? The compact pool alarm is the answer, as its
lightweight design encourages parents to take it during
holiday travels.

This alarm will work like other similar pool alarms,
alerting when there is sufficient activity in the water. It
will detect wave motion equivalent to 0.5kg or higher,
as not to make the alarm too sensitive. The design will
be very compact and float in the water, which will make
it very easy to take on the go.

Pros

Compact lightweight
design makes it easy
to take on the go.

The loud alarm
will alert nearby
bystanders.

Easy to store away
when out of use.

Vibrant colour
scheme makes the
product eye-catching
on store shelves.

Cons

Does not actively
prevent accidental
entry into the water.

It may or may not be
feasible to release
this design at a retail
price lower than its
competitors.

May accidentally

tip over if weather
forces are too strong,
setting off a false
alarm.

BOM

« 1x Top Cover (PPE)

« 1x Middle Housing
(PPE)

» 1x Buoyant Base (PPE)

e 1x PCB with alarm
and LED

« 4x Standard Phillips
head screws

Estimated Dimensions:
150 x 150 x 120 mm

(To be finalised if
selected)




Overview

The biggest issue with current pool alarms is that they
only play a passive role in rescuing a drowning victim.
The inflating pool alarm aims to bring swimmers an
immediate, clear point of safety. When wave motion
equivalent to 0.5kg or higher is detected, the device
will automatically inflate with the use of a CO2
cartridge. The inflatable will have high buoyancy,
making it suitable to the standard of other lifesaving
inflatable equipment.

Pros Cons

« Compact lightweight Does not actively

design makes it easy prevent accidental
to take on the go. entry into the water.
« Gives swimmers « Infants tend to sink
an extra point of rather than trying to
safety in a drowning climb up to safety in
incident. a drowning incident.
« Vibrant colour + This device will only
options make the prove useful to those
device highly visible, who have enough
even underwater. physical energy to

. The loud alarm climb up to safety.

will alert nearby « Design will need to
bystanders. be refined and tested
to limit chances of
a swimmer being
trapped underneath
the inflatable.

Estimated Dimensions
(when inflated):

300 x 300 x 150 mm

(To be finalised if
selected)

BOM

1x Top Cover (PPE)

1x Middle Housing
(PPE)

1x Buoyant Base (PPE)
1x CO2 cartridge

1x Inflatable Ring
(nylon cover with TPU
coating)

1x PCB with alarm
and LED

4x Standard Phillips
head screws




Overview

When a pool is not in use, can we prevent accidental
entry altogether? This retractable pool cover ensures
that no one will be able to enter the water without
permission. The cover will be primarily made from
transparent polycarbonate, which is very difficult to
damage and highly durable against natural weather
influences. The cover can be easily retracted with an
infrared remote key for use, and closed again when out
of use. A door is also included to allow people to exit
on the unlikely chance they are accidentally trapped
inside. The key can unlock it from the outside.

Pros Cons

« Actively prevents *  Will need to be made
people from bespoke for existing
accidentally falling pools.

into the water. « Will be expensive,

« Blocks big debris especially if worked
from falling into the around to fit an
water. existing pool.

Includes optional
tiny slots to allow for

natural condensation.

May need a door
that opens from the
inside only, in case a
person happens to
be trapped under the
closed cover.

1800

1200 ]



Overview

Installing a permanent fence is highly inconvenient for
inflatable pool owners as they typically only get used
for a few months per year. As such, many people are
unwilling to install a fence which risks the safety of
others and can result in hefty fines if discovered by the
pool safety commission.

This is where the portable pool fence comes into the
scene. The fence is 1200mm tall to fit Queensland
guideline regulations and modular sections can be
attached with ease, allowing the fence to surround any
pool.

The fences are made from transparent polycarbonate
to withstand heavy weather and scratches. The modular
system allows each gate part to be shipped and
packaged in a thin box, which also means that stacking
and storing the fence away will be convenient and
unobtrusive.

Pros Cons

« Actively prevents « Stability will need to
people from be closely considered
accidentally falling and heavily refined in
into the water. testing.

« Can be used for other « Currently only works

fencing needs outside on grass, as the
of pool fencing as fences slot into the
well. ground.

Locking pins are located
on two ends to allow all
standard fence pieces
to either act as a longer
edge or corner piece.

Estimated Dimensions
(for one fence piece):

1200 x 700 x 50 mm

(To be finalised if
selected)

P <




Overview

Developing technology has proven quite successful at
detecting a drowning individual. Underwater cameras
can use Al camera recognition to accurately identify if
a person is drowning or not based on their movements
(Roughly 90% as of 2021) (Jian & Wang, 2021). Using
this underwater camera, instant alerts can be sent via
an app when a swimmer appears panicked. This app
should allow owners to view through the camera as
well. The camera could also be used to detect other
animals and debris in the water. Different alarm sounds
could play in the event of these three conditions so
bystanders know what the situation is before they can
see the pool.

Pros Cons

« Uses smart, leading- * Requires leading-
edge Al image edge Al image
recognition to recognition
recognise the exact technology, therefore
situation. will be quite

« The underwater eXpensive.
camera design will be « Does not actively
quite discrete. prevent accidental

. Sounding different entry into the water.

alarms for different « There may be
scenarios will inform privacy concerns
bystanders of the that will need to be
situation, even before considered in the
they arrive at the design and use of this
scene. camera.

Jian, J.-X,, & Wang, C.-M.

(2021). Deep Learning
Used to Recognition
Swimmers Drowning.

https://doi.org/10.1109/
snpd51163.2021.9704884

Estimated Dimensions:

70 x 70 x 40 mm

(To be finalised if
selected)




Pﬂn:abil |I:1.r‘

Concept Chart Guide:
Feasibility:

+ 5: Can be implemented as soon as the product
is manufactured

- & Reqmm a fully mﬂ:umﬂngpmmwpemhk
used in the field before confirming its
efﬁchvﬁneﬁs

« 3: Could work, but may have a flaw that would
need ironing out

+ 2: May not be plausible with current day

- 1: Unfeasible as a real-world concept

Ease of Manufacturing:

+ 5: Design will be cheap to manufacture,
technology is easily accessible

- 4 Technology Is readily available, though
somewhat costly

- 3: A combination of existing functions is
needed, which will require testing

- 2: Uses advanced technologles that come with
a high price

* 1: Out of the scope of feasibility

ly designed to store and/or take on

iEﬂytﬂ carry around, though net specifically
designed for ease of carrying

- 3: Difficult for one person to carry or distribute
. 2: Easy to distribute, but designed to be
permanently installed =

+ 1:Very large, heavy and permanently installed

Ease r:rf Use;

+ 5: Almost anybody can use this design concept
+ 4: Reguires an initial set-up, but then good to
Lise

+ 3: May require instructions or an explaination
to full].r understand

- 2:Requires a train'ﬁ‘lg course

1*W|n miqulrgmﬁfurhaam ad#anmﬂ skills
outside of their current expertise

Feasibility

Visibility Under
or Near Water

Ease of
Manufacturing

Ease of Use

Portability

Drowning
Prevention

Technology
Reguirements

Price
Estimations
(based off
competitors)

5
5
5
4

=

An adult needs o be abie
to hear the alarm and
access the pool area

quickdhy.

Moderate, technology is.
readily available on the
market

Likely $400-5004U0

4

An adult needs (o be able
to hear the alarmi and
access the pool area

quickly.

Moderate, mEh'lmirthe
technology of pool alarms

Wmm
eﬁfﬂmﬂt

Likely $600-800AUD

A~ W W N

1

Yes, fully closes and locks
pool area, no one can enter

the water without the

included key.

High, but technology exists,
It works similarly to an
electronic garage rolling

door

Above $1000, will vary on

RN W W

ﬁhﬁwdmu
will fully enclose the
perimeter of the pool.

Likely $100 per fence part.

Cost will vary on pool
dimensions

W RO

2

An adult needs to be ahbe
to hear the alarm and
access the pool area

quickhy.

Wery high, but technology

exists in a rapidly

Very High, definitely above

$1000AUD



Feedback | Tutor and Student Feedback

Tutor Feedback

« You can combine elements of your concepts for
your final. For instance it could be good to lean into
the underwater camera alarm, then combine a self-
inflating device to emerge when the alarm goes off.

Compact Pool Alarm: May be a bit too similar to
existing designs, needs an angle to make it stand out.

Inflatable Pool Alarm: Looks like it belongs in a larger
pool body. Has a few details to work out but seems fair
in concept.

Closing Pool Cover: Steer away from this one. Basically
just another pool fence. A lot of small details can make
the whole mechanism go wrong here.

Portable Fence: Definitely looks too expensive for the
targeted consumer market based on the glass fencing.
If people were going to put up fencing around their
portable pool, they would have already.

Underwater Camera Alarm: Need to figure out how it
attaches to the pool and gets power. If you can work
out how to make this work, it could be really good. Has
the most potential out of the concepts here.

Implementation

| will focus on refining the underwater camera
concept, as it was the most well received by both
tutors and students. | will investigate the specifics
on how the camera will attach in the pool, how it
will get power and how the technology works more
thoroughly.

Noah Turnbull

Student 1

Compact Pool Alarm: Centre-of-mass should be
lowered so the alarm does not flip over.

Inflatable Pool Alarm: Good idea, but as you noted it
will not work for infants who will sink to the bottom of
the pool.

Closing Pool Cover: May be a little too similar to other
pool covers. Unsure about the key fob, alternate
options could be useful.

Portable Fence: Seems fair,

Underwater Camera Alarm: Favourite idea of the bunch.

Think about how the camera will attach in the pool.
Will it be hooked up to electricity? You could use solar
panel charging, it could connect to your phone, all
sorts of opportunities here. There are a lot of other
existing camera technologies you can explore to make
this concept even better.

Student 2

Compact Pool Alarm: Definitely seems good, it would
be quite affordable. It would be great to take on the go
on AirBNB locations.

Inflatable Pool Alarm: | like the expansion on the initial
alarm design. Good that it is still compact until it fully
inflates.

Closing Pool Cover: This is really cool and quite novel.
Creating that second barrier of entry is good to see.

Portable Fence: Pretty good idea here, | like how easily
flexible the fencing system is. Probably my second
choice (after the underwater camera alarm).

Underwater Camera Alarm: The concept is really cool
and utilises some really cool developing technologies. |
like how it acts multipurpose, as you can detect people,
animals and foreign objects. | strongly suggest you go
with this one.

ID Studio 7: Capstone | DNB311
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Field Research | Lynxight

Lynxight is one of the biggest leading companies
developing and distributing Al-assisted drowning
prevention technologies. The technology detects
people on camera and tracks their activity in the water.
Updates are sent to lifeguards via a wearable electronic
watch which provides important live updates. The
company is based in Australia, and a range of public
pool centres and the Royal Lifesaving Society Australia
have adopted their technologies in CCTV cameras.

To translate the special wearable device to regular
consumers, the live updates could be sent to
common smartphones and smartwatches. An optional
companion app could be created to send live updates
if there is unusual or dangerous activity in the water.
If someone owns a smartwatch, it could effectively act
the same way as Lynxight's smartwatch.

2060+

Fiaal Mane

https://lynxight.com/blog/cameras-vs-wearables-what- https://enviroprocess.com/en/product/pool-
can-keep-us-safe-in-pools/ management-safety

Noah Turnbull ID Studio 7: Capstone | DNB311
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Field Research | Camera Types

Above Ground Camera

Pros:
« Easier to setup and operate

« Can record security incidents, such as unauthorized
entry, theft, etc.

« Provides a live view of the pool

« Can connect to a smart device to send live updates
of the pool

« Has LED light that blinks notifying if the light is on
or if there is a technical area

e The camera could remotely move in place to extend
its view and reduce potential blind spots

« Difficult to obstruct, as it will likely be outside of
arms reach

« Allows for solar powering that is not intrusive

« Easier to retrofit, will be installed just like any other
wall-mounted camera

Cons:
« Cannot see under the water's surface

« Could be inconvenient to replace or recharge
battery if out of arms reach

Noah Turnbull

Underwater Camera

Pros

Provides a live view of the pool

Can connect to a smart device to send live updates
of the pool

Has LED light that blinks notifying if the light is on
or if there is a technical area

The camera could remotely move in place to extend
its view and reduce potential blind spots

Should be able to provide clear picture footage so
long as the pool is well filtered and the camera is
unobstructed

Cons

As it is stuck to one side of the pool, there will be
blind spots outside of the camera’s view, even if it
can remotely turn

Easier to obstruct as it will likely be within arms
reach

Would be hard to retrofit if wired

Solar power will be intrusive as a separate wire
would need to attach a solar panel, creating a trip
hazard near the pool.
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Field Research | Power Source Inspiration

Battery Rechargeable Ethernet

| SO e W R Coree tE o, AN
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Field Research | Power Sources

Wired

Pros:

* Reliable energy sourcing
produces minimal waste

e The unit should never need
to be removed outside of
occasional maintenance

* Installation is typically
simple and straightforward

Cons:

e Can present a trip hazard if
exposed

« If built into the pool, very
difficult to retrofit

 If wire deteriorates, may be
difficult to repair

» Limited in use by the length
of the wire

Noah Turnbull

Battery

Pros:
 Reliable energy sourcing

« Unit will be entirely self-
contained with no external
wires or other features
required

« Highly portable and easy to
(nstall

« Should communicate that
battery is low to users,
perhaps an LED light could
signify charge percentage,
or it could be tracked on a
mobile device

Cons:

« Will create e-waste once
battery has expired

* Replacing battery will incur
ongoing cost

Rechargeable

Pros:

» Reliable energy sourcing
produces minimal waste

« Unit will be entirely self-
contained with no external
wires or other features
required

» Highly portable and easy to
(nstall

» Recharging batteries exist
which would minimise
e-waste concerns with
discarding used batteries

Cons:

« Battery life will only last so
long, meaning it will have to
be constantly recharged

« Inactive when taken out to
recharge, presenting risk in
pool supervision

Ethernet

Pros:

« Transfers data to a network
device instantly, no remote
communication to devices
required

* Reliable energy sourcing
transmitting data and power
through one cable, produces
minimal waste

e The unit should never need
to be removed outside of
occasional maintenance

Cons:

e Can present a trip hazard if
exposed

If built into the pool, very
difficult to retrofit

More expensive, better
suited for fully dedicated
surveillance setups around a
whole property

Solar

Pros:

Installation s typically
simple and straightforward

Green energy sourcing,
produces minimal waste

Cons:

Can be impacted in shady
areas

Will be ineffective if the
sun (s covered for extended
periods of time

Solar panel needs to be

out of the water to work,
connecting wire can present
a trip hazard

If wire deteriorates, may be
difficult to repair
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Field Research | Battery Options

Securing point
- Far reattaching back cover

..-'"f to camera

Battery compartment
Uzes 2 Ad 1.5 volt Lithium ————
non-rechargeable batteries

Serial number
Device OF code and number
used for camera setup

T~ Resetbutton
= Can be used when adding
camera to a system

USB-C port* /’/

For powering camera with
2 LUSE cable

The Blink Outdoor 4 (above) takes AA batteries. Technically speaking, rechargeable AA
exist but are uncommon due to cost and reliability concerns. The device simply opens
with a common flat-head screwdriver, turning a locking latch.

https://support.blinkforhome.com/en_GB/f-a-g/how-
to-remove-the-battery-cover-from-blink-cameras

https://www.bunnings.com.au/ring-quick-release-
battery-pack_p0067522

Noah Turnbull

Built-in 5000mAh
Large Battery

A single charge can trigger up to 3,500 times

Above battery claims to last 1-5 months on one charge
and can also be recharged. The Ring camera batteries
shown right last up to 6 months and are rechargeable
via a micro-USB port.

https://www.amazon.com.au/Security-Wireless-
Detection-Spotlight-Weatherproof/dp/BOCPYC469R

ID Studio 7: Capstone | DNB311
Page 61



Field Research | Arlo Camera Battery

A different approach to recharging camera batteries,
the Arlo camera family uses a custom-made battery.
To change and recharge the battery, the camera casing
can be unlocked with a button push. The battery slots
out and can be nestled into a charging station which
connects to a power point.

https://kb.arlo.com/000062681/Arlo-Dual-Charging- i
Station-LED-Behavior

https://kb.arlo.com/000062126/How-do-I-change-the-
battery-in-my-Arlo-Ultra-Arlo-Ultra-2-Arlo-Pro-3-Arlo-
Pro-4-or-Arlo-Pro-5S-camera

Noah Turnbull
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Field Research | Pool Light Mounting Bracket

Pictured below is a pool light mounting bracket. It can
be drilled into the side of most pools and it allows a
range of pool light brands to be retrofitted with the
pool.

Being able to design a camera that could fit this ring or
a similar product would be beneficial as it will ensure
that people can easily install the camera underwater.
Additionally, if the ring breaks for any reason, it can
always be replaced with a similar model.

("

Dimensions: 230mm x 230mm x 30mm

https://poolandspawarehouse.com.au/aqua-quip-qc-
series-retro-fit-pool-light-apl050-universal-mounting-
bracket-short-posts.html

Noah Turnbull
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To make cameras waterproof and airtight, o-rings

(top middle) or gaskets (bottom middle) are typically
used to repel water from the joining seams and gaps
between joining parts. Either option will be essential to
ensuring the camera is airtight and resistant to water
damage.

https://www.amazon.com.au/uxcell-Sealing-Gasket-
Washer-Automobile/dp/BO08ASXPOC

https://www.acpools.com.au/display/1213-
flange-gasket%0D%0Anatural-rubber-3mm-
thickness%0D%0A200mm-table-d-e/
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Field Research | Pool Light Mounting Bracket

A decent security camera available on the market. Security Camera with Alarm Light, Siren Audio, 4mp Dome IP Camera, IR

Roughly middle ranged in terms of price (listed in
USD), quite affordable for its specified features.

The camera component can be manually turned and Security Camera with Alarm

locked into the cover unit, as shown below. The camera

simply unlocks from the base with an hex (allen) key. Purchase from a merchant you can trust!

The device includes a range of functioning elements,
including an alarm light, microphone to pick up sound
and infrared LEDs to improve vision. The unit be wired
to a computer, record video to an SD card, and even
hook up to an alarm light.

** This camera has been replaced with this 4K Viewiron alarm

AITIEE.

Rated Company
Click to see our customer reviews.

Price: $299.99
Sale Price: $249.99

O BE0mm
111.50mm

infrared LEDs

It can be argued for my camera that recording video
should not be necessary, as it is primarily intended
for swimmer's safety in the water, not surveillance.
However, the camera’s feed should be able to be
transferred to a remote device such as a smartphone

https://www.cctvcamerapros.com/Alarm-Security- for remote viewing. This camera allows for remote
Camera-p/ip-ax4d.htm viewing via its own smart app.
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The ingress protection guide is a necessary benchmark
to closely consider for the camera, especially as it is
intended to function underwater. Referring to the
standardised chart above, this means the camera will
have to adhere to either IP68 or ideally IP69 ingress
protection to ensure it will function without issue
underwater.

Ingress protection (IP) ratings guide

| ratings are represented by combining the first and second digits of the below columns

2™ numeral - water
0
T

2 Protected agains vericaly faling waler dops
wher encloses Hled up ta 15°

e

“iatticzally faling drops shal have no hammiul efiects when the enclosurs is tited at any angle up

::tn‘fﬁ'matﬂ'rat-udn ot tha vertical

Water sprayed at an angle up to 607 on either side of the vertical shal kave no barméul ofiects
mmm the enclosune from sy direction shall have na hamifl eflects.

Water projected i jets ngairst the enciosum form any dimctions shall haes no harmiul effects

Water projected in powerful jets againet the enclosurs from eny direction shall have no harmiul

Ingress of water in quantities causing hammiul effects shal ot be mmmm
is ternporanly immersad in water under glandardized conditions of pressure and fims

Ingress of water in quantities causing hamful effiects shall not be possibls when the enclosirs
is contnuously immersad in water under conditions which shall be agreed betwesn

‘manidncturer and user but whish ore mans severe than for rumeeal 7

Witer projected st gh presscre and high tempersture againal the enclas from any
diaction shall not have harmiul effects

https://www.iec.ch/ip-ratings




Jandy is one of many brands that designs and installs
underwater pool lights. The pool light variant takes 50
watts while the spa light version takes 25 watts.

It is important to note that Jandy equipment cannot be
bought off the shelf and is only sold through qualified
pool professionals due to the complexity of setup.
Looking at devices that are permanently installed
underwater is vital to understanding how the camera
concept will work and operate when submerged.

https://www.jandy.com/en/products/pool-lights/
niched-lighting/infinite-watercolors-niched-led-lights
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Jandy lights can be linked up to a smartphone app

for remote control. The user interface is very simple,
which makes it clear and easy to understand. If my
camera concept links up to an app, it should take notes
from interfaces such as this one that make it easy to
understand and operate at a moments notice.

Unfortunately, the lights do not appear to operate
without this app. This will inevitably render the lights
useless when the app is delisted. | will avoid this caveat
in my concept design by ensuring that the camera

can still operate out of the box, without needing any
external technologies or tools.




Field Research | Jandy LED Lights Components

https://www.inyopools.com/partlisting/jandy-large-

watercolors-led-light

2. 3.
e O

i

$1,005.88USD

The PCB board

contains all electronic
components, making

up the majority of
manufacturing and retail
prices.

Noah Turnbull

$51.17USD

Important silicone lining
between part gaps to
prevent water leakage.

$138.60USD

The main cover that
allows the LED lights
to shine through whilst
protecting the PCB
board behind it.

$100.21USD

This clamp assembly
houses all the previously
listed components (1-

4) in between the two
ends.

Diagram & Part Title

1

(2] i
(3

4]

(&

(6

0

0

6.
$168.45USD

The face ring secures the
entire assembly together
and acts as an extra
lining of protection from
all damages.

Online retailer Inyo
Pools lists the individual
components of a
standard Jandy LED
light for sale. This
deconstruction is useful
to understanding how
electronics such as
these are designed to
be watertight. As of
30/09/2025, none of the
listed parts are available
for purchase, though still
show a projected retail
price.

Part 1. is not listed

on the website. This
housing completes the
threading screw (7.)
entering from part 6.
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The above image highlights how these parts interact
to create a complete watertight unit. Many layers of

rings are utilised to ensure that the light has several

preventative barriers from damage at all sides.

https://www.inyopools.com/Products/02601352086645.

htm

The gasket is very important as it acts as a sealant
between the part line gaps of the different outer rings.
Combined with the glass lens, these two components
do the heavy lifting of PCB protection. The wider outer
rings act as a first line of defence from damage and
also act as guides for installation into a wall.

The PCB itself is closer to the back of the unit. This is
smart design, as it will be permanently installed into a
wall. The PCB takes full advantage of its position, as the
other parts made of stainless steel and hard injection
moulded plastics to create several layers of protection
from the areas the unit will be exposed.




Field Research | Jandy LED Lights Trial App
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Their website allows visitors to trial how the app

works. Above is an example of how multiple lights

can be connected to one device, each individually
customisable. This is a useful feature as it unifies
multiple units together and also encourages consumers
to purchase multiple. | have already planned that
consumers may want multiple cameras above and
under water for better human detection visibility, so a
simple unified setup like this would be beneficial.

https://www.jandy.com/en/products/pool-lights/
niched-lighting/infinite-watercolors-niched-led-lights

Noah Turnbull

Siet Temperatunes

My Backyard

‘-T.!:-,; e

‘Wimterfall “Alexn, turw the poal lights to
: party mode™

“Alexn, set pood lights to violet”

“Mlexa, turn the spa lights to
Fuby red”

“Alewa, dim pool lights to 209"

“Alexa, turn the bubbier Hghts to
emevald”

“Abexn, D o water fall Hghes™
“alexa, twrn aff al! pool Hghes®

“Alewa, turn the spa on”

The homepage is laid out in a clear hierarchy of
relevant information. It only shows general information
about the pool without overwhelming users with too
many specific details.

The equipment page neatly organises additional
features around the water. Certain features such as the
fire bowl are only for show on this conceptual model
and not indicative of the full functionality of the app.

Suggested voice prompts are also included for testing.
Integrating voice commands could be a good inclusion
for remote control of the camera, especially as the user
will be preoccupied with rescuing a drowning swimmer
when notified.
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Field Research | Jlangmen Synno Lighting
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This is a much more affordable pool light option
manufactured by Jiangmen Synno Lighting Co. These
lights are IP68 approved and encouraged to be bought
in bulk. The installation diagram above provides a good
frame of reference for installation, including how the
mounting bracket and screws hold the unit in place. |
will aim for a similar level of simple installation for the
camera design.

https://synnoled.en.made-in-china.com/product/
cFBTSoOCPikl/China-Swimming-Pool-Light-for-Wall-
Mounted-12W-IP68-Waterproof-RGB-LED-Pool-Lights-
Standard-Crosshead-CE-RoHS.html

Noah Turnbull

WAL GET/GHT

(]

S7/T0 mm

REMOTE CORTROL INTR DUCTION

-

OFF NO
Red

Green

Red+Green
Red+Blue

Blus
Green+Blue

Red+Green+Bus Slow transition

Gradual change Fast transitions

[HGEITAL REMEITE

CONTROLLES

DMX s

2124 Color Maing

The light unit also comes packaged with a remote
control (erroneously misspelled above) to control

the LED light output. The inclusion of a standalone
controller is useful as the device is not reliant on online
features unlike the Jandy lights analysed previously.
The functions on the controller could be a lot clearer,
perhaps using common symbols or colours would
communicate the affordances a lot better.

The photographs shown left provide good detail on
size, fasteners and material finishes. The fasteners

are clear but not aesthetically intrusive, making the
disassembly process straightforward. | will incorporate
common screws and similar fasteners to ensure the
camera unit can be easily repaired or dismantled.
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Field Research | Camera PCB Teardown
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Above is a clear deconstruction of a camera PCB. The The camera on the right demonstrates a similar
camera lens thread screws into a holder pieces, which teardown. Clearly, the internal parts do not need to Seewider angle
in itself screws through the PCB board. These parts be big to work well, which is important to note for my '
could prove useful for the camera design. An LED ring design. It should not be any bigger than it needs to be,
surrounds the camera to illuminate the viewing area. which | will need to remember when sketching. Eninett to TR or Mnilter
' ] — Mot tpar of rain, dust ar fog !
https://www.cctvcameraworld.com/cctv-cameras- https://www.amazon.com/ZOSI-8-Channel- _‘-ﬂ
repair/ Surveillance-Weatherproof-Security/dp/BOOXHOX52Q

Fower wine
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To my current understanding of camera design, the above teardown diagram should
highlight the key components needed to create a functioning underwater camera.
The o-ring is extremely important as the rubber will repel water that may otherwise
seep through connecting part lines with varying tolerances. A mounting bracket will
be needed to attach the camera unit securely to a wall.
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Water drop motif could be a novel idea. Form ideation
should be more rounded than using hard edges to feel
more inviting to potential consumers and stand out in

the current market.
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Slide-out battery housing, simply unscrew to take out
a rechargeable battery. Solar panels provide alternate
energy to power the unit for as long as they can. The
rechargeable battery acts as a backup energy source.

Over ledge pool camera,
can be taken on the go
which is encouraged
with a rear handle. This

. could be removed if the
user does not need it.

C_} ' Top interface includes an

D) J
L_ ' : alarm.

alarm speaker, LED light
and button to stop the
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Potential 1:1 scale model. The angled solar panel

up top conceals the rest of the unit from potential
damage. Internals show how the camera, interface
buttons and battery may be attached. The overall form
seems efficient whilst still ensuring the solar panel is
above water and the camera will be underwater.
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Potential concept to

use a solar panel with
adjustable height
depending on how deep
the user wishes to place
the camera. The concept
is probably superfluous
and would risk stability
issues that can otherwise
be avoided.
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Rear handle could prove
useful for transporting.
The idea here is that you
could take the alarm
with you to a holiday
location and have peace
of mind if the pool has
lacking safety features.

The design should
certainly be more
compact to encourage
people to try this more
effectively.
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A quick look at how
long wire may need to
be with a design such
as this one if the battery
pack is placed at the
top to minimise water
damage risks.

Definitely seems too
long and there is a lot of
wasted space internally.
The other electronics
presumably would

not take up too much
more of this space, as
cameras can function
exceptionally well at
such a small scale.




Field Research | Lighting Options in the Dark

450

LUMENS

800

LUMENS

1100

LUMENS

42w
[ 100W] 72w | 25w

RATEDLIFE| 1YEAR 1-3 YEARS | 6-10 YEARS |12-25 YEARS
SAVINGS upTo30% | up o 7s% |UPTO SR

Underwater visibility is very important for the camera,
especially in the dark, fog or heavy rain. The brightness
or lumens the LED's produce is important to consider
for visibility. 800 lumens is a common range for
everyday flashlights or low beams on cars and should
be suitable for improving the camera’s vision.

https://www.westinghouselighting.com/lighting-
education/brightness-lumens.aspx

Noah Turnbull

12:49:50 PM

The alternative to using light for illumination is to rely on night vision cameras. The
above camera grabs show just how effective night vision can be at assessing the area.
It should be noted that night vision relies on extrapolating the minimal light within its
vision. It will be ineffective if the area is too dark, which could be an issue in certain
pools depending on location. Thermal imaging is another technology used in security
cameras, but is highly ineffective underwater and as such will be dismissed.

https://www.security.org/security-cameras/best/
infrared/
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Field Research | Blurams Pan-Tilt Camera Teardown

Here is a closeup of the main PCB with the camera lens
attached. A ring of LED lights is attached to the main
PCB via a ribbon cable wire. The setup of LEDs around
the camera lens is an efficient way to enhance the lens
vision in the dark, which could prove beneficial for my
camera design.

Two separate PCB units are found in this model. The
dark grey PCB houses the camera lens, micro-SD card
slot and LEDs. This PCB is responsible for the primary
functions of the camera unit, which is recording clear
footage. The green PCB exists to provide a micro-USB
slot neatly and discretely near the surface of the unit.
Using multiple PCB units may be necessary to create an
aesthetically resolved finish.

Quick clarification that this is not my own work. The
teardown images of this camera are sourced from the
blog post linked below.

https://www.simplexitypd.com/blog/pan-tilt-security-
camera-teardown-pt2/
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Tethered

Secure, but can still
move and tether creates
a hazard in the water.
Not suitable.

Floating

Presents a unique
opportunity to monitor
activity both above and
under the water.

Product Types:

Wall Attached in Water

Will be secured in place
and will never move

on accident, even with
heavy force.

Wall Attached Infrared

Can communicate

emergency to remote
device without requiring
Bluetooth.

Side Mounted in Water

Quite big and bulky,
a lot of underutilised
space internally.

Wall attached and
floating alarms are

the strongest designs
functionally. I will focus
on these two camera
types moving forward to
narrow my scope.







These two concepts
explore functionality
more than form. The
top left is an idea for a
compact solar powered
camera. It could be
attached to the side of a
pool or wall very easily
and remain discrete.
The larger camera takes
a seashell pattern and
embodies it into a more
geometric abstract
shape.

These alarms take clear
inspiration from lily
pads. This was inspired
having looked back at
the existing floating
alarms and how they
resembled this shape.
A small cutout could be
the perfect area for user
interface buttons as it
will be visually distinct
and signify interaction.

Inspiration:




Taking aesthetic cues
from nature and
employing biomimicry
would be a great way
to make the camera
stand out in the
existing market. Existing
cameras and alarms are
largely geometry and
have simple, smooth
form. Ideas from
biomimicry and more
geometric shapes were
experimented with.

Taking a different
approach, this wall
mounted camera
resembles a diver with

snorkel. The nose indent

personifies the alarm
but the form is kept
minimalist to avoid the
uncanny valley and
communicate that the
camera is reliable.
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Inspiration:




. Inspiration:

This design seems promising, it borrows a lot of the
best aspects from the previous devices together. It
employs biomimicry, the electronic components use
the shape to their advantage and there is opportunity
to create many different patterns from the same form.




Field Research | Off-the-Shelf Parts (Part 1)

LED Strip Lights

{lri} INL LI

Cost: $4.28AUD per 5 metres

= $0.856AUD per metre

300mm needed = $0.257AUD

RGB strip lights will illuminate

the pool. Different colours
will shine depending on

the hazard identified. This
acts as a secondary signifier
especially useful for people
who cannot hear the device
for any reason.

https://www.alibaba.
com/product-detail/
High-Lumen-Smd-4014-
Hard-0_60815256761.html

Noah Turnbull

Solar Panels

Battery

Waterproof Fisheye
Camera Lens

Camera Lens Holder

Cost: $0.8512AUD per unit

Provide the primary power
source for the device. Two
45mm x 45mm solar panels
will be built into the unit to
provide adequate power.

https://www.alibaba.com/
product-detail/Customizable-
40-28mm-Polysilicon-Solar-
Panels_1601584781753.html

Cost: $1.37AUD per unit
(>100000 pcs)

This lithium-ion battery will
store and retain power to be
used over time, sourced from
the solar energy.

https://www.alibaba.com/
product-detail/HYLN-factory-
price-1200mah-lithium-
ion_1600706276472.html

Cost: $5.27AUD per unit
(>10000 pcs)

Waterproof IP68 fisheye
lens will record footage and
detect any potential hazards
in the water. The lens has
high definition resolution
(1920x1080p) suitable for Al
human detection.

https://www.alibaba.com/
product-detail/Waterproof-
1-2mm-Fisheye-Lens-
lp68_1601524053110.html

Cost: $0.2477AUD per unit
(>5000 pcs)

The camera lens will need
to be secured in place with
a lens holder. This common
component uses a common
thread size (M12x0.5)
commonly used on small
camera lens’, including the
one selected for use.

https://www.alibaba.com/product-
detail/Metal-CCTV-Lens-Holder-
Threaded-M12_1600695926393.
html
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Field Research | Off-the-Shelf Parts (Part 2)

LED Diode Alarm Buzzer Sound Chip Waterproof Speaker

Ilf * .
OR Alternatively
09 for sound:
0oy
¥ k!
0L
Cost: $0.0155AUD per unit Cost: $1.12AUD per unit Cost: $0.4489AUD per unit Cost: $0.3405AUD per unit
(>30000 pcs) (>50000 pcs) (>30000 pcs) (>10000 pcs)
This LED diode will be A generic alarm buzzer that This electronic chipis The sound chip needs an
included on one end of the emits a loud noise at 85db. programmable to emit different audio output, which is where
unit and emit once every five This device will be simple sounds based on different a speaker is required. The
seconds to confirm that the to include and will work actions. It could sound an urgent speaker is compact at only
device is currently working. effectively, but is limited to alarm sound if there is human or 16mm diameter and can
the one sound. animal drowning risk detected. produce sound up to 88db.
A less intense sound could be
used for debris detection so
that bystanders know what the
camera is alerting as soon as they
hear the sound.
https://www.alibaba.com/ https://www.alibaba.com/ https: libab https://www.alibaba.com/
product-detail/Custom- product-detail/High- pro%sﬁ/c/g(\;lvev'\clzjl}lSaD?écc?g/ product-detail/1T6MM-1P68-
Led-Diode-5mm-3mm- Quality-2616-12v-Buzzer- WTV380-8s-Sound-Recordable- Waterproof-Plastic-Magnetic-
Through_1600617520888.html Dc_1600476146983.html Chip_1600749898497.htm Micro_1601010966582.html
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45mm

| drew a 1:1 scale version of the turtle shell to
understand its overall size. | informed these dimensions
based on the size of the solar panels and camera
pieces found earlier.

12mm
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CAD Workflow | Camera Lens Assembly
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| started CAD with the camera lens and holder. These
parts should not change no matter how the model
does, so these will be an important frame of reference.
The lens holder was made with the assistance of a
supplied technical drawing on the product page. The
camera lens itself was made with a series of revolve
features. The threads on both parts align perfectly in an
assembly. This subassembly will be used later.
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This 1:2 clay model was formed to develop and
understand the rounded form of the turtle style shell.
The two halves were moulded evenly and split in half,
as the final model shall do when disassembled. The
cardboard circle represents the camera piece to scale
for reference.

The images below are of the resolved prototype. The
top and bottom shells have patterns carved inspired by
turtle shell and underside detailing. Cardboard cutouts
also represent the solar panels and buttons that the
final model may include.




63mm
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- This work-in-progress

technical drawing
allowed me to visualise
the key dimensions and
overall form | aim to
recreate in CAD.

20mm
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To begin modelling, a very rudimentary reference
sketch was set up using simple shapes. This would
provide good reference points for the refined sketches,
which | plan to create with complex splines to achieve
perfect shaping. A plane was also created at the point
where | plan to transition the main body from the
smaller head sections.




Left Half Form

Top Half Form

To create a curvature continuous rounded form,

the shell sketches were split up to create a complex
Surface Loft. Important measurements were inferred
by measuring the 1:2 scale model | created earlier.

As shown in both sketches above, one quarter of the
sketch is fully defined. Tangent splines were utilised to
create a seamlessly curved form.

These quarter sketches are mirrored to create a half.
The halves are mirrored again in new sketch entities in
order for the surface loft to operate properly (pictured
left). To keep the surface loft nicely curved, a sketch
was made on the third axis in the centre of the other
joining sketches. This set up the perfect shaping for the
primary form.
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E Sketch3
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. Sketché

| Sketch13

E Sketchd
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Once the Surface Loft was refined to look as | intended,
| was able to thicken the part to 3mm inward. This

is a good standard wall thickness for injection

moulded parts, which is how | intend the shells to be
manufactured. A split line was created directly through
the middle to separate the two halves of the shell.

| kept working in the same part file for the two shell

halves as it makes it much easier to refer to both shells
at the same time. This allowed me to ensure ribs, holes
and fasteners were properly aligned in an efficient way.

A rib lining was added to the rear end, as this head will
be disconnected from the rest of the body (pictured
right). This enclosed section will allow for a hole that
goes through the entire body, which a rope can thread
through to be tied to a wall or surface.




CAD Workflow | Shell Pattern

» |7 Shell Pattern
ﬂ Plane®

[l Wrap9
ke Wrap
. Sketch4o

Noah Turnbull

Originally | planned to cut the camera holes at this
stage. However, the shell pattern needed to be created
next, as | found that the wrap feature will not work if
there is a cut hole in the centre. A simple hexagonal
shape was created once, then duplicated in a series of
sketch patterns.
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Field Research | Off-the-Shelf Parts (Part 3)

Circular Solar Panels

Cost: $0.69AUD per unit
(< 100000 pcs)

Provide the primary power
source for the device. Two
45mm x 45mm solar panels
will be built into the unit to
provide adequate power.
Being made of epoxy, the
panels will have a slight
degree of flexibility that can
fit the rounded shell shape.

https://www.alibaba.com/
product-detail/45mm-

Waterproof-Mini-Solar-Panel-

1W_1601061577804.html

Noah Turnbull

Some of the off-the-shelf parts identified for
use in the design have already supplied their
own technical drawings. Pictured right are the
technical drawings released for the camera lens
holder and waterproof speaker units. These
were referred to when reverse engineering the
components to scale in CAD.

All other electronics required for the PCB

are assumed to be present. Particularly, the
hardware and software required for the Al
detection model. The specifics of individual
components will be confirmed by an electrical
engineer.

The parts selected are only representative and
may not reflect the final product identically. It
is assumed that electronics should reasonably
work based upon the research conducted on
how similar products are manufactured.

It is not imperative that these specific
components are used in this design, so the shell
will be adaptable should these components
need to be altered.
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CAD Workflow | Solar Panel Cutouts

* || Solar Panel Cutouts Fitting the circular solar panels in an aesthetically
Bl planes pleasing way with the current form was challenging. To
= work around this, | created planes at a 60-degree angle
W Planes from the vertical. From here, | could accurately pinpoint
- h__g Wrap12 the hexagons that needed to be removed for the offset

Optimal solar panel angle positioning is highly

cuts from the smooth surface to create solar panel

\__ Sketch48 resting cutouts. dependent on your geographical location. However,
ﬁ Planed an angle between 20-45 degrees is optimal for almost
— all locations across the globe. In Australia, the average
- k8 ‘uirapw between states and sources suggests that 30 degrees
| Sketch52 is a best fit angle. The variation in angle should not
X IEE Cut-Extrude13 Ideal panel angle in major Australian cities matter too much, so long as the panels are receiving
direct sunlight.
’ | Wrap18
b I:l: Cut-Extrudel . - . - B |
e 34" g g 27 43° i 12¢ https://solarcalculator.com.au/solar-panel-angle/
L | Mirrord
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CAD Workflow | Solar Panels
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Noah Turnbull

Creating the solar panels themselves was also difficult
given the complex curved shape of the shell. | had to
create a separate surface and thicken it to make the
solar panel fit perfectly with the shell as it would in real
life. The complex geometry refused to mate the solar
panels to the shell in an assembly file, so | had to resort
to keeping the solar panels attached to this part file.
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CAD Workflow | Setting Up Functioning Features
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R ‘,ﬁ' Part_Battery Db
b Eﬂ_j Boss-Extrude?

r iﬂ, Cut-Revolve?d
™ Fillet1

The battery was easily made from simple geometry.
The length and diameter informed the construction of
battery housing slots on the bottom shell. The batteries
will have good weight to them and also play a role in
keeping the model upright when afloat.

Battery slots were added next. The internal walls and
subsequent ribs would be 1.5mm thick, half that of the
external wall thickness for suitable injection moulding.

Various holes needed were also inserted at this stage
to experiment with the complete assembly further.
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= [ LED Strip Holding
b @) Boss-Extruded
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} @ Boss-Extrude18
= [ Lip and Groove
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‘ Plane10

With LED strip light dimensions, | offset the internal
shape of the shell to create a resting platform for the
LED strip light. A lip and groove was also created for
the shells to clamp together. An extra gap between the
lip and groove was created to allow room for a custom
washer piece to clamp between the two shells for
waterproofing purposes.



CAD Workflow | Screw Holders
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Extruded 1

Extrid el

A screw holder was setup on the bottom shell,
complete with ribs and cuts for the top-half to join
together to. The feature was fully created on one end
and mirrored across both axis. The same was done for
the top half, with altered pole dimensions designed to
fit snugly with the bottom poles.
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CAD Workflow | Internal Details Part 2
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More internal ribs and other features were refined,
including moulded spokes at the front head suitable
for holding a PCB for the button and speaker
components. A lip for the main washer piece was also
added onto the bottom shell using offset entities to
match the rounded shape perfectly. A 177mm O-Ring
was also created to seal the rear rope hole.
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CAD Workflow | Final Resolution
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Any parts that appeared to require structural support in
injection moulding were given internal ribs. Small screw
holes for the camera lens holder to attach to were also
included. A cutout for the buttons to rest into and
fillets were included to fully resolve the shells.

A copied file was adjusted for 3D printing, giving all cut
holes and fitting components 0.5mm extra clearance to
ensure the parts will have a loose enough tolerance to
fit together when printed.
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To create the LED strip light for proof-of-concept, the
bottom shell was imported for geometric reference. A
sweep feature created the perfect fit and appearance
for the LED strip light. The washer was created in a
similar manner, using converted entities to ensure the
water piece would fit tightly between the two shells.




CAD Workflow | Interface Buttons
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CAD Workflow | PCB Parts
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Noah Turnbull

PCB components were created with inspiration

from camera PCB components explored in product
research. The camera PCB is a simple shape and
designed to fasten with the thread holes on the
camera lens holder. The interface PCB has a more
organic shape to fit into the front head. A small circle
was cut for the speaker component to mate to.
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CAD Workflow | Final Assembly
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Physical Model | 3D Print Collection

*E"“-

The 3D printed parts came back looking and fitting The buttons were printed from SLS elastic resin to
excellently. The top shell was printed with nylon feel accurate as silicone rubber buttons. The print
fliament for a good finish from the get go. The bottom unfortunately tore, and Digifab were no longer running
shell was printed with transparent PETG to be accurate elastic resin prints after my part. They were kind to lend
as a transparent piece. a hand in repairing the part by curing it (top right).
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Physical Model | Shell Priming

Noah Turnbull

Plastic filler primer was used to help address any small
dimples that were on the model. As the model already
looked great, very fine sandpaper was used between
coats. The primer resolved the print nicely with even
coverage after three coats.
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Physical Model | Shell Spray Painting

S

Rust-oleum 2X Ultra Cover Gloss Orange spray paint
was used to give the shell its characteristic bright
orange appearance. The shell needed five coats of
paint to achieve full resolution. The stages of coats are
shown in order from top left to bottom right.
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Physical Model | Button Spray Painting

The Digifab workshop staff also gave me the button piece reprinted in TPU as an
alternate option. The finish is good, but | could not get the button icons to show no
matter what | did. The above was as clear as | could get it. | decided | would spray
paint both button prints to see how they resolve, though | aim to still use the elastic
resin print as | feel it is important to show the button icons. Plus, the elastic resin is
also closer to the intended manufacturing material.

OUIRTS

I PRIME -
1

e
Rz

Noah Turnbull

The buttons themselves are very small for spray
painting. | had to apply four coats of primer and four
coats of fluorescent pink spray paint to achieve a good
resolution. The elastic resin worked well with the paint

and made the colour really stand out, which was my
intended effect.
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Physical Model | External Electronic Attachments

The custom-made external parts look great, so now it is
just a matter of including the off-the-shelf components
needed to make the exterior look 100% accurate.
Surprisingly, the bottom camera lens screws in
naturally. Regardless, it was still supported with silicone
caulk. The top camera and LED were taped as it was the
most discrete solution available.

S
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Physical Model | LED Strip Lights

LED strip lights were also inserted into the model for
demonstration purposes. The blinking motion achieves
a close effect to how the final model would work.

=
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Physical Model | Solar Panel Decals

=== —
..I-'.-I ;

]

A solar panel decal was purchased to create visual representations for the prototype

model. A big sheet was purchased when size and shape of the panels was still being

explored. A circle diameter of 45mm was measured and cut twice on the sheet to get
two clean identical solar panel decals.
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For initial production, 20000 units will be projected
to be manufactured and distributed. This should
reasonably cover the costs of tooling and other
associated costs without going overboard in
investment. Future production runs can be organised
once supply, demand and consumer reviews are
assessed.

_ Quantity®
20000
PAaTerin
High Density Polvethylene [HDPE), In}.. e
- Efvélope X635- 064" . Envelope ¥ 635-9M4% _ Ervedope Z 0,508 - 3617 -
| 200 e | H24 P | 12959 PR
Mg el Thickness 0508 - §.35°
315 T |
AREA
. Projected Area 0258064 - B45160° Projected % Emelope
| 9171344674 — | 72.90
Projected Holes B
VELUME
=olume § - 213031 . - Wolume % Envalope
194945 cm | | .08

Tederamce {mmj
Low precision (£ 0.5) o

— Surface Roughness {um

Smooth (Ra = 0.8) b
- Complexity
Custom h

Advanced Complexity Options @i

Advancad Meld Complexity
~ Feature Count.-
=100 features o
- Zide Cores - Liftars
o o
. Unscrewing Devices - = Parting Surfaca.
0 Complex curved surface

&P Mass Properties — 0O e
ty ck-Part_Camera Shell DNBITI_NT_¥23-1
Opticns .
Chverride bass Froperiiss Recalcwlates

B inctude hidden bodies/camparants
|| Creata Center of Meass feature
|| show weld bead rnass
Repart cosediniate valuse relathve to; | — default - v

huss properiies of selected Solld Bodies:
Coafdinate system! - default —

Density = 0.00 grams per cubic millimeter
Maws = 18520 grams

Walume = 194945 00 cubic millirmebee

surface area = 115674.03 square millimetars

Material $10,122.533
Production $4,992.575
Tooling $36,195.589
Total $51,310.698
Cost Per Part $2.566
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The top shell appears to cost twice as much to
manufacture. The complex hexagonal pattern is
likely causing this uptake in cost, as well as the other
complex curved features.

‘ hass Properties e X

Crvaride Mass Properties.. Recalculate
B irclude hidden bodies/romponents
|| Create Center of Mass feature
[ I shaw weld bead mass
Report cocedinate values relative tor | - default — .

Mass properties of Part_Carera Shell Tap [Far Drawingl DNBIT1_NT_VO1
Configuration; Default
Cocidinate system -- delault --

Drensity = 0000 grams per cubic milmeter

Mass = 13214 grams

Walame = 13213617 cubic millimeters

Furhm arca = 8587522 square milimeters

Material $12,862.067
Production $10,521.923
Tooling $82,242.844
Total $105,626.834
Cost Per Part $5.281




Manufacturing Package | Silicone Rubber Costing

The average global price for silicone rubber is
$2.02USD, or $3.12AUD per kilogram (https://www.
statista.com/statistics/727582/price-of-rubber-per-
pound/). This cost was multiplied by the weight of the
washer (12.33g) to an estimated cost of $0.04AUD per
unit. Considering additional costs needed to produce
the part in-house, a production cost of $0.20AUD
should cover this.

iﬁ Mass Properties

Part_Washer_DMNB311_NT_V05

Cverride Mass Properties... Recalculate

H Include hidden bodies/components
| Create Center of Mass feature

| Shaw weld bead mass
Repaort coordinate values relative to: | -~ default -
hass properties of Parl_Washer DMNE3T1_NT W05
Configuration: Default
Coordinate system: -- default --
Density = 0.00 grams per cubic millimeter
Mass = 12.33 grams

Volume = 9890067 cubic millimeters

Surface area = 9602 34 square millimeters

Noah Turnbull

Using the same calculations for the washer, the silicone
buttons should cost even less in terms of material
(2.749g). The indented buttons are much more complex
in shape however, so an estimated production cost of
$0.20AUD should cover overall production costing.

iﬁ Mass Properties

Fart_Buttons_ DMBITT_NT_ VD2

Owverride Mass Properties... Recalculate

H Include hidden bodies/components

i Create Center of Mass feature

: Show weld bead mass
Report coordinate values relative to; |~ default -

Mazse properties of Part_Buttons DNB311_NT V02
Configuration: Default
Coordinate system: -- default --

Density = 0.00 grams per cubic millimeter

Mass = 2.74 grams

Yolume = 219968 cubic millimeters

surface area = 201514 square millimeters

IMPORTANT: The non-off-the-shelf electronic
components cannot be accurately cost estimated as
there is a lack of information about these components.
Especially the Al software technology, which currently
costs over $1000AUD on a monthly subscription model.

With this in mind, it would be good to aim for a
manufacturing cost under $250.00AUD to aim for

a retail price under $750.00AUD. This will allow the
product to compete neck-in-neck with existing
competitors discovered in benchmarking. For a product
using developing Al technology, this may not be
achievable until the technology is more widely adopted
and more affordable, which may be the case within 5 to
10 years time.
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x1 Clear (White) Tri:‘;!:gg”t In-House HDPE $2.57 $2.57

_ Pantone
Top Shell Half X1 #FF9900 Glossy In-House HDPE $5.28 $5.28
(Orange)

Bottom Shell Half

Pantone
x2 #000000 Epoxy Coated External Epoxy Resin $0.69 $1.38
(Solid Black)

Circular Solar Panel
(45mm)

Custom Washer X1 Clear (White) Matte In-House Silicone Rubber $0.20 $0.20

Pantone Smooth
17mm O-Ring x1 #000000 i External Silicone Rubber $0.08 $0.08
: Silicone
(Solid Black)

https://www.alibaba.com/product-detail/Custom-Molded-FKM-NBR-EPDM-Silicone_1601504728060.html




Pantone

Interface Buttons X1 #CC33CC Bump In-House Silicone Rubber $0.20 $0.20
) . Textured
(Bright Pink)
Pantone Primarily FR-4
Interface PCB .
(Sound Chip X1 #229344 Solder In-House (fiberglass- $TBD $TBD
: (Medium Masked reinforced epoxy
included) .
Green) resin)
Pantone Primarily FR-4
#229344 Solder i (fiberglass-
Camera PCB X2 (Medium Masked In-House reinforced epoxy $TBD $TBD
Green) resin)
Pantone
Lens Holder X2 #000000 Anodised External Aluminium 304 $0.25 $0.25
(Black)
HDPE (Outer
Housing)
Pantone Optical Glass
Camera Lens X2 #000000 P Lens External Optical Glass (Lens) $5.27 $10.54
(Black)

Aluminium 304
(Thread)




Standard

Epoxy and Indium

LED Diode X1 Green LED Epoxy Coated External Gallium Nitride $0.02 $0.02
Pantone HDPE and
Speaker X1 #000000 Matte External . $0.34 $0.34
Aluminium 304
(Black)
Primarily FR-4
- (fiberglass-
LED Strip Light x1 RGB Epoxy Coated External reinforced epoxy $0.26 $0.26
resin)
Pantone
Battery x2 #50D086 Glossy External Lithium-ion $1.37 $2.74
(Bright Green)
Pan Head Phillips Natural Stainless Steel
Screw ISO 7045 - x4 Material 304 External Stainless Steel 304 $0.09 $0.52
M1.6x8-7Z-8S (Silver)
Pan Head Phillips Natural Stainless Steel
Screw I1SO 7045 - x4 Material External Stainless Steel 304 $0.09 $0.52

M3x12-27Z-12S

(Silver)

304




Manufacturing Package | Assembly Process Part 1

1. Shells are formed via an injection moulding tool. 2. The camera PCB's are manufactured in-house. 3. Align a lens holder on the PCB. Repeat twice.

4. On ONE PCB assembly, solder an LED diode
on to dimension with the top shell opening
(14mm from centre).

5. Screw the PCB assemblies into the corresponding
shell half. 6. Screw the camera lens into both holders.
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Manufacturing Package | Assembly Process Part 2

=

coape G800

7. The interface PCB's are manufactured in-house. 8. Sound chip and speaker are soldered to the PCB. 9. PCB Assembly slots into the bottom shell.

10. The LED strip light is threaded through the bottom 11. Batteries are placed in the bottom shell and wires
shell housing and wires to the interface PCB. connect to all PCB's.

12. Solar panels wrap onto the top shell, supported with
marine epoxy adhesive. These wire to the batteries.
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Manufacturing Package | Assembly Process Part 3

15. Fit both shell assemblies together. The washer and
13. O-ring is fitted around the rear hole. 14. Custom washer is fitted into the top shell. o-ring will clamp to create a watertight fit.

17. Interface buttons are slotted in aligning with the 18. Complete unit made. To disassemble, unscrew from
16. Screw both halves together. interface PCB, fastened with marine epoxy adhesive. the bottom and follow steps in reverse order.
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Key Imagery | Hero Render
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Key Imagery | In-Context Renders
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Key Imagery | In-Context Photographs
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Key Imagery | Pedestal Photographs

Noah Turnbull ID Studio 7: Capstone | DNB311
Page 130



Key Imagery | Ergonomic Photographs
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