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ABSTRACT

This study aims to produce a prototype of an additional personal
flotation device (PPPT) that can provide benefits to water disaster
personals who are at risk of drowning. Drowning incidents are the
second highest tragedy in this country after road accidents. Lately,
the issue of disasters that hit the country related to water accidents
1s increasing. Major floods, cases of drowning in rivers, seas and
swimming pools involving children, adults and not least water disaster
rescuers who are at high risk during rescue operations. The Fire
and Rescue Department is the main target group of this study. The
function of the device is given the main focus in the production of this
prototype which can be used as an additional device to the life jacket
currently used by the rescuers of the Fire and Rescue Department.
Art-based research (ABR) methodology paradigm is a methodology
used through study design based on studio work and design process
methods in producing the prototypes. From the production of this
prototype variation, some data is produced and recorded as a creative
process in a diary/journal provided to record input and translate every
process of the making of the prototype including the creation and
study carried out from time to time in a systematic manner. Through
this study, a prototype that has a function compatible with the needs
of the rescue community is produced. The results of this research are
a form of academic contribution and can provide great benefits in
addition to reducing the risk of death for rescuers who need the device
during an emergency.

Keywords: Fire and Rescue Department, Drowning, Emergency,
Prototype, Flotation Device, Function, Community
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Background of Research

Natural disasters are a phenomenon that occurs in Malaysia.
Today, natural disasters often occur in Malaysia due to global
warming that occurs throughout the world. Natural disasters that
occur include major floods, flash floods, high tides, landslides,
thunderstorms, earthquakes, open fires and others. Of the listed
natural disasters, researcher found that floods and disasters
involving water have a high number of cases and cause high
deaths. Drowning incidents such as large floods, drowning in
the river, drowning in the swimming pool involving children
and adults are very large. According to the World Health
Organization (WHO) in 2014, drowning is the third highest
accident worldwide whether in a disaster or non-disaster
situation. (12th EAD Conference, April 2017). In addition,
thousands of people have been involved in this disaster and most
of them involve the weak and they need help to face the disaster
that hit them and their families. For example, residents on the
east coast are often involved in major floods that hit regardless
of month or year. No less is the situation with residents who are
not in the sea area where global climate change has also made
disasters involving drowning incidents increasingly uncertain
in our country. Drastic and large-scale development is one of
the factors causing changes to the environment and exposing
people to flood disasters. In Kelantan alone, the population
at risk of flooding is 406,598 people. (DID, 2014). This shows
that the population’s risk of facing floods in Kelantan alone has
reached hundreds of thousands of people. Individuals who are
severely affected in a drowning incident are at risk of permanent
disability or even death. Among the issues that are talked about
a lot is the lack of understanding of the safety aspects of water
disasters. Parents who are negligent in taking care of their
children to the point of causing this drowning incident can be
convicted under the act of Negligence and Neglect of Children
by Parents. Malaysia’s National Child Protection Policy defines
neglect or neglect as a persistent and serious failure to provide
basic physical, emotional and developmental needs in terms of
health, education, emotional development, food, shelter and a
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safe life for children. Neglecting the importance of safety invites
victims to be exposed to various types of dangers, including
threats to life. Drowning in this country among children is the
second highest killer after road accidents, with an average of 500
people between the ages of 1 and 18 years old reported to be
victims every year. At the beginning of the study, children and
parents were the main targets. Researcher feel that parents need
to be responsible in identifying the safety of recreational areas
or other risks of drowning to prevent drowning from happening.
They also need to know the preparations and steps to be taken
in the event of an unwanted incident whether in a river, lake or
swimming pool.

The Malaysian Fire and Rescue Department’s Water
Rescue Team (PPDA) has been trained to rescue drowning
victims of various ages. However, rescuers are also not exempt
from being involved and becoming victims of drowning in an
effort to save victims. Therefore, by focusing on the design of
wearable products. An invention in producing a prototype of the
Additional Personal Floatation Device (PPPT) was carried out by
the researcher to benefit rescuers so that the device’s design and
functions is suitable and makes it easier for rescuers to carry out
rescue operations for victims of water tragedies, especially when
facing an emergency situation. The PPPT prototype produced
is an additional device to the Personal Floatation Device (PFD)
in the form of a life jacket used by the PPDA made from the
foam worn by the rescuer during the rescue operation and the
PFD will arise when the rescuer is in the water. The additional
device designed by the researcher is a device that is always worn
by rescuers in a smaller and more compact form. This additional
device 1s used in any emergency to prevent rescuers from
drowning during rescue operations whether they are wearing a

PFD or without a PFD.

Literature Study
Drowning incidents are incidents that reach as many as 400

cases every year according to statistics revealed by the Malaysian
Fire and Rescue Department (JPBM). (Md Amin Md Taff,
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2018). In this matter, the involvement of government and private
agencies 1s encouraged in dealing with and giving exposure
to the importance of water safety to the community and at
the same time can reduce the death rate. On average, more
than 300 deaths are recorded each year due to drowning, four
times higher than the number of deaths recorded due to fires,
which account for less than half the number involved, especially
during the monsoon season. Several stakeholders need to be
identified in the effort to reduce this death rate such as teachers,
students, lifeguards, associations, parents and policy makers
who also consist of private agencies and the government are
expected to be able to produce results that provide well-being to
the community. Children are the group with a high rate of death
due to drowning in Malaysia. They are the largest group of
victims of drowning incidents which is almost 50 percent of the

total incidents. (DOSM, 2009-2013).

No. Children and teenagers Cases
1 5—14 years old 693
2 15-24 years old 677
3 25-34 years old 452

Table 1: Cases based on age (Source: Department of Statistics, Malaysia).

An average of 596 cases of death due to drowning are
reported in a year and a ratio of two deaths per day in a year.
This clearly shows how drowning cases are a big issue that
should be addressed by all parties.

No. State Total Case
1 Sarawak 218
2 Selangor 142
3 Sabah 136

Table 2: Cases based on state.

The importance of physical activity is very important in
early childhood education because by doing physical activity,
children can master physical skills and improve movement ability.
(Zainun Ishak, 2006).
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Location 2016 2017 2018 (]ai(llipr) Total
Beach 64 82 58 21 225
Waterfall 18 21 27 7 73
Lake 33 44 39 10 126
River 141 176 182 44 543
Sewer 4 4 3 1 12
Total Cases 979

Table 3: Drowning Statistics In Malaysia 2016-2019 (Source: JBPM).

Personal Floating Equipment

The main purpose of having a flotation device is to save lives.
(How Products are Made-Forum). There are various personal
flotation device products available in the market, for example
life jackets and safety vests which are usually called “PFDs”
which function to float a person in a supine position on the
surface of the water and make it easier for the victim to breathe
on the surface of the water and keep floating. There are two
types of PFDs which have different types of flotation and user
positions. Most of the PFD’s available in the market with various
designs are from category 1 and 2. Both of these categories are
designed with a slightly vertical position and the user’s head
facing forward in a supine position. It is also widely used in most
recreational activities and 1s very comfortable for those who use
it. However, the design of these PFDs 1s usually large and takes
up a lot of space (Bulky). There are PFDs flotation devices that
can be thrown (ring buoy or buoyant cushion) which are mostly
used by boat users and also categories of PFDs designed for
special use such as airplanes, rafters and ferries.

However, the design of these PFDs plays an important role.
Most of the users of the device choose not to use the device due
to its large size and not suitable for saving and being saved. It is
not only the size of the PFDs that is a problem in the design, but
also the discomfort, interfering with movement and feeling that
these PFDs are only for use by the weak. Surveys show that 90
percent of users involved in water activities do not use PFDs.
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(12th EAD Conference Desirability in design for safety).

For the rescue rescuer, they carry out rescue operations
according to the standard operating procedures (SOP) that
have been set in each rescue operation carried out. One of the
rescue agencies for accidents in the water is the Fire and Rescue
Department under the PPDA. There are various things that
need to be practised as outlined by the PPDA to deal with and
avoid past incidents. Among the recommended practices 1s to
always use a life jacket or life jacket as appropriate. (Basic Water
Safety Module, JPBM). There was also an increase of 26 percent
in cases involving drowning between 2016 and 2018. Rescuers
from the JPBM have been trained to use various techniques
in saving victims such as rescue techniques using safety ropes
and safety buoys are very important to save victims who are
about to drown. However, it is recommended that every rescuer
should have a small and compact flotation device that is always
worn and can be used when rescue operations are carried out.
This is intended to save the rescuer in the event of an accident
during the rescue operation. In the operation to rescue victims
of drowning, several functions that must be present on PFDs and
have been discussed extensively with PPDA found the necessary
features for improving the design of PFDs as follows;

The design must be compatible with the daily use on the device user.

2 Ensuring comfort in movement (Without making the user hot or
sweaty).

3 Itis safe to be in water, especially cold water, with the user's head and
mouth above the surface of the water.

4 The device needs to be easily visible whether at night or during the day.

5 A device that is easy for friends and rescuers to reach.

6 Reasonable price of the device for the selected target community.

Table 4: Design improvement features of Personal Floating Device (PFDs).

The usual design of security products on the market is in
a form that is difficult to carry and is quite large. Examples of
safety devices in water disasters are large and difficult to use. It is
permanent and makes movement difficult, especially for rescuers
and victims of water disasters. Safety jackets also have various
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sizes and make it difficult for victims of various sizes to use them,
they are also permanent and large. The method of application
needs to take a long time and there are various types of safety
ropes that allow the risk of entanglement for the victim when in

a state of panic.

Product Comparison

Safety Jacket Personal Floating New Device Proposals
Device (PFD)
Good buoyancy. Easy to move. Good buoyancy/
Charger plot/

Video recording and
lights that turn on
automatically when in
contact with water.

Does not provide

Variety of sizes.

More compact size and

comfort. size according to body
weight.
Usually orange in Make sure people float  Floating whether

colour & Has a whistle.

in a calm state.

conscious or not (The
colour of the float is
easy to see).

Strong buoyancy front.

Adequate buoyancy for
certain types of sports.

Floatation for a period
of 1 hour and for
various water activities.

Design for emergency
situations.

Comes in different
designs & styles and for

various water sports.

Appropriate style and
quick use in emergency
(Air inflation in 10
seconds).

Table 5: comparison of safety jackets, personal floating device functions and

new device proposals.

Quick Reaction Device

Dissemination is an effective method of use for users when
they are in a critical situation and need quick action. But this
deployment requires the use of carbon dioxide (COZ2) tanks that
can quickly fill the layers of the flotation device. There are two
methods in this spread;

1. Deployment that is manually controlled by the user.
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2. Dispersion that works automatically when the device touches
water (There is the use of microprocessor such as Arduino
along with sensors).

There are prototype designs that have been created for use
by users in fishing competitions. However, this spread is intended
to prevent injuries for anglers in the hips and head. Some of the
designs are closely related to the design of belts or suspenders.
Propagation is using CGO2 gas/green gas from the provided
cartridge or compressed air cylinder. (McDowell & Dale, 2015).

Device Position

In this study, the position of the device was found to be very
important. This involves security issues for users of the device.
Some of the safety vests that have been tested by several
researcher found that the vest can be used as a factor in a person
drowning. This is because some life jackets when worn will cause
the victim’s head to be in the water and cause the unconscious
victim to drown.

Method of Use

Through the history of personal flotation devices called PFDs it
is clear that there are two ways of flotation available, either using
flotation material inserted in the ‘cell’ and also using air blown
into the device.

Manual Blow

Blowing manually introduced by the researcher at the beginning
of the study was felt to be appropriate for the target user who
consists of the common community and it is easy to use at any
time.

Safety and Awareness

Safety is a situation where there is no danger, no space that
can cause danger and protection and a situation that is not
at risk of accidents. (Holt, 2005). Safety refers to a situation
where the work environment is safe and free from the risk of
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accidents. (Raudhiah, Nakiah & Hashim, 2015). Security 1s also
defined as safe, well-being, and good peace. (Nurul Fazreen,
2013). Safety in the school context covers the safety aspects of
school buildings, equipment and facilities. (Zakaria & Ismail,
2014). Awareness of safety practices is an important matter for
employers, namely principals and also teachers and students to
ensure safety in the school area is guaranteed and can reduce the
risk of accidents. According to statistics from the Department of
Statistics Malaysia (DOSM), the average number of drowning
deaths per year for 2009 to 2013 was 596 cases with the highest
drowning location throughout the year being in rivers or
waterways with an average of 57 percent of cases compared to
other locations.

While 25 percent drown on the beach and in lakes or mines
with an average of 12 percent of cases each year, children and
teenagers are the most numerous victims which are almost 50
percent of the total number of deaths throughout the year (Metro
Daily, June 2017) to 14 years with 693 cases followed by 677 cases
involving teenagers between 15 and 24 years old. Drowning
incidents can occur in water bodies such as waterfalls, beaches,
rivers, lakes, mines, aquatic facilities such as hotel swimming
pools, swimming pools in flat areas and any water recreational
activities. Death due to drowning can be avoided if sufficient
safety measures are taken and avoided and the community takes
care of each other’s safety. The number of deaths can be curbed
if students, teachers, parents or the community are exposed
to the knowledge of Water Safety. (Tengku Fadilah, 2017). On
March 23, member of Water Activities Safety Council (MKAA)
Lee Lam Thye through an article titled “Protect Malaysia from
Drowning Cases” expressed concern with the drowning death
rate among school students and he recommended that every
school in Malaysia conduct a water safety campaign. The irony
1s that until today cases of accidents, injuries and deaths that
occur among students still occur regardless of whether they are
inside or outside the school premises. Safety means students at
school are free from any injury, pain or danger. (Gregory, Cornell
& Fan, 2012).
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In Malaysia, various incidents of accidents and injuries are
reported in the press. In the study conducted, there were various
accidents and injuries that occurred inside and outside the school
premises from 2000-2017. The collection of events showed that
most incidents involved death, head injuries, broken bones and
wounds. Based on the type of incident, the majority of deaths
are caused by being hit by objects, collapse of built structures,
falls and related to natural events such as floods, lightning strikes
and landslides. In the study, there was a drowning incident that
occurred in 2009 where two female students aged 11 and 12
drowned due to the collapse of a suspension bridge at a campsite
in the river area. In another incident in 2010, five male students
and a male teacher were killed in a dragon boat tragedy during
a rowing training session for a dragon boat competition in the
waters. In 2012, a 16-year-old male student drowned when he
was hit by a wave during a camp program. (Marinah Awang &
Norhazwani Suyanto, 2017).

For parents who are paranoid or overly obsessed with their
child’s safety, they will take more extreme measures by not
allowing their children to participate in any school activities.
There are also those who transfer their children to a school
which in their opinion has a lower risk than the original school.
(Furedi, 2001). If this situation continues, it will bring losses to
students and parents because the purpose of students carrying
out activities 1s for healthy cognitive, psychomotor and affective
development. (Brussoni et al., 2012; Ward et al., 2010; Sandseter,
2013; PlayEngland, 2008; PlayScotland, 2011).

Some drowning incidents also occur among rescuers even
though they are rescuer trained for emergency situations.
The following are some drowning incidents involving rescuers
from the PPDA who have died since 2000-2021 during rescue

operations and also during training;
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Year of Incident No. of PPDA

No. Incident location Oceurred members died

Drowning 1nc1den.t 90 October

1 (Kampung Sungai Putat) 1

2021

Malacca.
Drowning incident
of PPDA member at

2 Taman Putra Perdana, 3 October 2018 6
Puchong.
Operation Drowning

3 in Lake Kenyir, 16 Jun 2009 1
Terengganu.
Sinking Cargo Ship

4 Operation, Kapit, 4 Mac 2006 1
Sarawak.

5 Pulau Sembilan, Perak. 15 Mei 2000 1
Search And Rescue

6 Operation In Sembilan 18 Mei 2000 1

Island, Perak.
Table 6: List of divers/PPDA members who died during operations/water
rescue training (Source: JPBM).

Factors That Cause Drowning Incidents
A number of factors have been identified as causing drowning
incidents, including a lack of awareness when in areas with water
such as water lines, swimming pools, large drains, seas, rivers and
many other things. At the same time, understanding the state of
the water itself, such as areas that experience headwaters when
it rains, areas at risk of tsunamis, high tides and low tides and so
on. Education or awareness that is taught formally is not given
to communities that need knowledge. At the same time, users
are unable to save themselves when drowning occurs and they
also panic. Last but not least is the lack of knowledge about the
technique or using the equipment around to save the victim.
(Tengku Fadilah, 2017).

As for the flood disaster, the scenario of flood events and
destruction caused by floods is not only recorded in Malaysia but
also all over the world. According to the World Meteorological
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Organization (WMO), floods are the third worst natural disaster
in the world and this disaster has claimed thousands of lives and
destroyed property worth hundreds of thousands of millions. For
example, a major flood in Beijing, China on July 17, 2011 caused
more than 460 people to be killed or missing and forced the
evacuation of more than 2.3 million people. (Foon Weng Lian,
2013). In 2011, the country of Thailand was hit by a major flood
which was the worst in 50 years which hit 28 of its 77 provinces
(one third) of Thailand was flooded for a period of months. A
total of 2.45 million people from more than 10,000 villages in
24 provinces in northern and central Thailand have been hit
by floods in stages since July 25, 2011. More than 900 factories
(200,000 workers) were affected by the floods which also claimed
373 lives. More than 800,000 houses are estimated to have been
destroyed, 720,000 residents were treated due to waterborne
germs and stress. In fact, seven large industrial areas in the north
of Bangkok stopped their operations and 640,547 workers were
temporarily unemployed (industrial sector). (Foon Weng Lian,

2013).

Flood disasters in Malaysia are synonymous with the East
Coast of the Peninsula (Kelantan, Terengganu, Pahang and
Johor). The phenomenon of flooding is considered a disaster
when its occurrence brings danger and high risk such as
death, destruction of property, disruption of basic facilities
and psychological effects or trauma to its victims. (Chan &
Parker, 2000). The flood event does not only have a physical and
environmental impact, but this disaster can also leave a deep
(psychological) impact on the victims who have experienced it.
A study on the internal (psychological) effects of floods was done
by Chan (1995), to households living in flood plains in Malaysia
including Kuala Lumpur, Penang, Pekan (Pahang) and Kelantan.
The results found that there are psychological effects experienced
by the flood victims in terms of mental stress, health, anxiety
and chaos as a result of the damage and destruction of property
experienced by the residents involved. (Tuan Pah Rokiah Syed
Hussain & Hamidi Ismail, 2014). There are many factors that
lead to drowning cases among rescuers, such as understanding of
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the water conditions, neglect or miscalculation of the dangerous
water conditions. (New Sabah Times, 2012). Flood management
does not only depend on what is given by the government,
NGOs or various others. In fact, according to Qing & Qiang
(2007), flood disaster management involves three phases,
namely before the disaster, during the disaster and after the
disaster. Strategies that need to be taken into account are flood
warnings, efficient communication, risks incurred, protection
preparation routines, land use patterns, flood risk mapping and
other structural measures. There are various models used in
flood management but not all models can be used in all times
for all communities and all contexts. How flood victims face
and respond to flood hazards is either independent, depends
on the network of social capital roles and largely depends on
full government. This will determine the success of any flood
management. (Ngai Weng Chan, 2015).

Water Rescue Team Community (PPDA)

The definition of community is a group of people living in a
region or country, a community (in a place or country), the
general public. (Ramus Bahasa Melayu). Usually a community is
a group of people that is more than one person. Community
is also associated with human groups that need intervention to
improve the quality of life and need guidance and instruction
through a number of diverse approaches. There are various
definitions of community development. This definition varies
depending on the location and the culture and society involved.
However, there are some main characteristics that equate the
definition of community development regardless of where
this community development is practised. According to Ploch
(1976), community development is the active involvement of
local communities to carry out programs that can improve their
quality of life. Hope (1980) sees community development as a
process. According to him, this process starts from identifying
the problems of the community involved up to the process
of solving the problem. According to Hope, change will be
felt by the community involved if this process is joined by all
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parties whether it is the government, non-government and the
community itself. (Mohammad Shatar Sabran, 2003). In the
researcher’s study, the targeted community are the lifeguards of
the PPDA of the Fire and Rescue Department who are at risk
when carrying out the task of rescuing victims in the water.

Research Methodology

The art research approach through Art Based Research (ABR)
is the first thing raised in this study which is the most important.
This chapter highlights the methods used in this research to
answer the stated research questions. The intended data is not
like the data that is usually obtained using scientific methods
but takes into account the feelings, experiences and observations
of researcher through the “art based” method which can create
a variety of data Elaine & Judith (2006). Usually in the studies
carried out for design, it is a qualitative approach that is more
in-depth and understanding a topic that wants to be studied and
borrows some methods from science and social science. In this
study, there are several important elements that are taken into
account to obtain a product that can achieve holistic success and
give a good effect as a ‘contribution’ to this research.

In this chapter, the researcher highlights the methods used
to solve the problems in the work carried out. Outcome through
studio work 1s used to obtain data. A research process in the
form of ABR is the methodology that will be used through
studio work and material testing to produce prototypes that not
only have aesthetic value but are also functional. Paradigms in
this research will be produced and is a leap of great questions
in design research. This is very important for a researcher to
identify the value of aesthetics and needs to be combined with
some social science approaches to identify human relationships
as well as the importance of science and technology to ensure
the existence of a product. The integration of various disciplines
is very important to produce research output and in turn can
produce a large impact on research and can produce the output
of studies conducted.
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ABR 1is a method that is found to be very useful for
researcher either in conservative research or in creative
research. Most researcher who are based on the creative process
find that this method is a clear method because this method
coincides with creative research and can find solutions through
practice that can answer the decisions that have been thought
in the minds of every creative researcher. (Covey, 2006). The
creative process highlighted in this ABR method is a way for
a creative researcher to produce creative ideas that are raised
as data that can be used on par with data collection for data
collection methods in science and social science. The significant
difference of this method is due to the fact that researcher in
the creative field are thinking creatively which can be expressed
only through people who think creative Use the enter key to
start a new paragraph. The appropriate spacing and indent are
automatically applied.

Design Process/Study Design

Stanford d.school Design Thinking Process
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Figure 1: Design Process Theory (Source: Stanford d.School, Stanford
University).

There is an approach according to the Process of Design and
Development (Creative Process) model taken from Stanford
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d.School, Stanford University which has several steps to carry
out the methodology of this study. In this model, the design
process 1s divided into several fractions as below;

Empatize. A process of understanding community problems
through observation of community needs and real problems.
This matter 1s explained in more detail in the participatory
activity conducted in various forms such as interviews,
questionnaires and video recordings conducted. In addition to
that, experts were also interviewed to get input in the research
conducted.

TEMUBUDAL MANGEA BENCAMNA BAMNIIR & PAKAR

Picture 1: Empatize. Some of the interviews, video recordings and
observation for the research.

Define. Related to the intervention linked to the activity
as well as the community’s initial commitment to the project
proposed to them. In this matter, the community needs to be
explained that this study benefits them in addition to the planned
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intervention to provide input to the researcher in the study being
conducted. The community needs to feel that this study can help
them and change their lifestyle. At the same time, implementing
the proposed prototype can facilitate and save their lives in the
event of a flood disaster in the future.

Picture 2: Define. To understand the community concern and issues.

Ideate. As a result of the information obtained by the
researcher from the needs of the community and the vision
shared with the community, the researcher started work related
to the studio (Art based research). The input obtained from
the community is very useful and helps the researcher to get
an overview of the required product as well as the research
requirements for the materials in the manufacture of the
prototype. Preliminary data obtained through video recording
and interviews have been included in the researcher’s study to
facilitate the researcher to produce a product without straying
from the main objective of this study. Sketches are the main
thing in this art based research where sketches are also data
obtained and recorded to see the development of ideas for the
purpose of making prototypes.
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Picture 3: Idcate. Sketches and Video
documentaries/video recording have been
included in the researcher’s study.

Prototype. Data from the prototype manufacturing process is
also recorded to see the manufacturing process from sketch to
three-dimensional level. The appropriateness of the materials
used is very important to take into account the input required
by the community in addition to the size of the product which
plays a role for the needs of the community which consists of
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various body sizes although
the researcher focus on
children but adults also
cannot escape being victims
of water disasters. Originally
the prototype was targeted at
users consisting of children
but after going through
several phases of discussion
and criticism sessions with
external  agencies, the
researcher focused on water
disaster rescuers. The study

Ak in- water Light | 1s more focused on Fire and
Picture 4: Prototype.?he prbcess of Rescue Department Rescuer
the making of the prototype and the  that involve in rescue activities

functions of the prototype. related to water incidents.

Test. Prototype testing is
important to ensure that the product can really help to save the
lives of the communities that use it. After several prototypes have
been produced by the researcher, testing of the product needs to
be carried out to obtain the exact location of the device in the
human body. By producing this product, this design contribution
can be used for a community consisting of rescuers in need and
can help save lives. rescuer as a second emergency tool apart
from the life jacket used. The device used will be able to help
rescuers in an emergency. Researcher have produced the device
but the next challenge is the actual position for the device to be
used. Several tests were carried out on modified prototypes and
finding the best location on the body for use.
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Picture 5: Test. The floatation test carried out on the prototype to identify
the body position and deployment of the airbag;

The Product (Phase 1)

The device 1s designed by going through several manufacturing
processes and is divided into 2 phases. In phase 1, 2 prototype
designs are presented from a design point of view that takes
into account the aspects of user-friendly, durable and at the
same time light materials. This device can be carried anywhere
with a practical design without using a lot of energy when using
it. The device can remove the emergency float and blow it
manually. The size of the device is designed to be appropriate
and has aesthetic features that have several safety features such
as reflectors, safety pockets, emergency zippers and many more
that can be carried anywhere. With the existence of this new
product, victims can use it quickly and stylishly at any time. This
study is generally done to identify the real problems of users
in facing disasters as well as the social impact on users in using
the designed products. This will help the researcher to make a
scientific study correctly, clearly and accurately. Master the skills
of finding, collecting, recording and analysing information about
the needs of target users.

Prototype 1 and Prototype 2
Prototype 1 1s a product design that uses a semi-waterproof
material that aims to see the function of the design of a flotation
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device located at the top of the arm that allows flood victims to
cover the product and tighten it to adjust to the user’s hand size
and age. This product can be put on quickly without having to
be helped by someone else to put it on. At this stage, there are
some safety elements that are taken into account that are found
in prototype 1 such as a reflector, a pocket for storing important
items, a safety light (automatically turns on when exposed to
water) and a pocket for power bank storage.

By using manual blowing, the target user can blow the float
as usual and can store the float again in the bag design placed
on the arm of Prototype 1 and Prototype 2. For the common
community, by using this manual blowing, they do not need to
use the high cost to save themselves from becoming a victim of a
water disaster. The buoys used can also be replaced at any time if
damaged and can be purchased at any store that sells buoyancy
equipment.

The features of this Prototype 1 product

LED lamp. The LED light sewn onto this product can be used
in an emergency by pressing the on/off button. This lamp is
suggested to be waterproof and can be used in the dark when a
flood occurs.

Flashlight’s pocket/power bank/whistle compartment. The pocket
provided on this product can be used to place a flashlight, whistle
or power bank for emergency purposes. A power bank can be
used to charge the phone in an emergency. A safety whistle is
also provided for users to use by just blowing as hard as they
can. The pocket is provided with a cover that has a zap on tape
to facilitate and speed up the process of opening and closing the
pocket.

Cargo space. The zippered compartment is used to place other
personal items such as wallets, phones, dry food and so on. This
space 1s provided to prevent users from holding personal items
when trying to save themselves.

Emergency lifebuoy zip compartment. 'This room stores emergency
floats that can be removed during a flood emergency. At this
prototype stage, the float is pulled out manually and inflated by
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lifting the arm slightly and blowing continuously until the float is
inflated. This emergency buoy does not interfere with the user’s
movement, especially when the user is swimming to save himself.
The float can also be removed if the float is damaged or needs
to be replaced. After the user uses this product, the inflated float
can be deflated and stored back inside the product.

Reflective tape. The light reflective tape sewn on the body of
this product aims to make it easier for rescuer to track the user
of this product if the user drifts and the incident occurs at night.
This prototype 2 is a form of rescue kit in the form of a bag
that is in front of the body of the user who uses the kit. This kit
comes with a belt that can be adjusted according to the body size
of the kit user. The kit has a small pocket located on the side of
the bag and will expand when needed by the user. The float that
comes out when needed uses CO2 gas that comes out when the
trigger 1s pulled and can also be blown manually using the blow
funnel provided. The float can be used by the user and stored
in the small pocket. The kit also has a centre section that can be
filled with various other safety aid items used by rescuers. The
opening in the front using a zip 1s very easy to use and quickly
reached by the user. At the front of the kit there is a piece of
sponge the size of the palm of your hand that i1s used to wrap
around the back of the user’s neck for the purpose of cushioning
the user’s neck when the buoy is opened while in the water.

In the production process of phase 1, prototyping is also
a process to obtain a good and innovative product, especially
when facing some constraints in the process of sewing products
produced from fabric (Picture 10). This is because the materials
used need to be studied for their suitability and not cause
problems to community and product application techniques are
also taken into account to adjust the use when a flood disaster
strikes, especially the time taken to use the product is important
given that the increase in flood water that rises suddenly is fast
and users may have problems using it. Apart from that, size
1s also an important factor in the production of prototypes
because the researcher feel that this product should be available
everywhere and easily accessible when there is a flood disaster.
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Picture 8: Prototype (Phase 1).

The Prototype (Phase 2)

For the phase 2 product, researcher have taken into account
some inputs given in Canai | which was held together with
an external agency (NADMA) which has stated that the size
of prototype | produced is quite large and makes it difficult
for users during emergency situations. The manual blow on
prototype float 1 was felt to be inconvenient for users and the
focus was given to children who live in river areas and are at
risk of flooding. The researcher has conducted a discussion
with the supervisor and the proposal to change the title to focus
more on rescuers is better. The researcher has conducted several
interviews with the Fire and Rescue Department to get input
for the researcher to start the process of creating the second
prototype. The researcher has started various sketches and
produced a second prototype but this time the researcher uses
the same device concept but with a much smaller size. The
materials used by researcher are also quite different. Modelling
Foam 1s used to produce prototypes of devices that are smaller
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in size and have several high
safety features, such as a float
that can be removed using a
small CO2 gas tank, a safety
light feature that lights up
when the device is in contact
with water, a micro camera
along with a memory card
and charger plot device.

In phase 2, the prototype
1s designed with a more
compact aesthetic function by
using a small tank containing
CO2 gas that will make the
float open when the user pulls
the provided trigger. The
device also has a safety light
that will turn on automatically
when it comes into contact

Auto in- water Light

Picture 9: Prototype 3 — I-Float
Genesis prototype (Phase 2).

with water. At the same time this device has a ‘charging port’
for the purpose of charging the device. There are also buttons
and lenses that can be used to take pictures either in the water or
on land and the data is stored in the memory card that is in this

device.
Phase 2
No. Device Description
Features
1 Small tank A small 4-inch l-inch tank contains CO2 gas that is

of CO2 gas used to release gas to inflate the airbag.

2 Memory  Memory cards provided to record activities during
card slot  search and rescue operations.
3 LED An emergency light that will turn on by itself when
emergency rescuers enter the water during operations.
lights
4 Camera  The lens used to record every member’s movement

lens during the rescue operation.
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5 Airbag  The airbag will deploy when a person pulls the trigger
on the device. The airbag can be inflated manually
when the airbag deflates if it is in the water for too long.
The airbag can last for 1 hour after the device’s trigger

is pulled.
6 Charging  The charging port at the bottom of the device is used
port to charge the device to use the camera and emergency
lights.
7 Strap/  Strap or known as harness used to fasten the device

harness around the rescuer’s waist.

8 Draw bar  The trigger or known as the draw bar is pulled to
release the airbag in the device.

Table 7: Product features of the phase 2 prototype.

In this test for I-Float, a total of seven positions were tested
and participated by a user who 1s a swimmer (Khairul Azmi
Z2a’ba) and each test video was recorded using a special camera
in the water and on the water by Adip Tamami. A summary of
the test results is summarised as below;

No. Test Result

1 Time for the float or The time taken is less than 10 seconds to
“airbag” to open and open the float found in the device.
“deploy”

2 Wrist position This position will cause the victim to drown

even if the float rises on the surface of the
water. The victim’s head and body are in
the water. This is more dangerous when the
victim is unconscious

3 Device trigger pull According to Mr Khairul, pulling the trigger
is very easy and does not endanger him. The
trigger can be felt without having to look at
the device.

4 Front chest position ~ The device on the chest causes the victim’s
body and head to sink in the water if the
victim faints in the water

5 Back chest position In this position, the victim’s body and head
(top) will be in the water on the surface of the
water upside down. If the victim faints, it is

feared that the victim will drown.
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6.  TIront position (top The device on the chest causes the victim’s
center) body and head to sink in the water if the
victim faints in the water.

7 Upper arm position  In this position, the victim’s head will be in
the water either covered or lying down if the
victim is unconscious.

8 Central position This position is the best position in the test
above the center conducted. The victim will be in a supine
position and head up even if the victim 1s

unconscious.

9 Back chest position In this position, the victim’s body and head
(middle) will be in the water on the surface of the
water upside down. If the victim faints, it is

feared that the victim will drown.

Table 8: Device Function test (body weight 70kg).

Conclusion

Drown Test Analysis

The drowning test was conducted in a swimming pool at
Universiti Putra Malaysia (UPM), Serdang. Several methods
of determining the true position of personal flotation devices
are used by rescuers. The ISO 12402-9 standard, intended for
use with ISO 12402-2 to ISO 12402 according to the Euro
Lab Testing Laboratory, describes the process for evaluating
personal flotation devices to meet the requirements of Standard
6. The classification of personal flotation devices used in the
ISO 12402 standard series is included in standard attachment.
For the purposes of this standard, personal flotation equipment
refers to personal flotation equipment that requires additional
installation or adjustment to return the personal flotation
equipment from its normal wear position to its functional
position. Vest-type personal flotation equipment refers to
personal flotation equipment that covers the user’s upper body
like a vest. Yoke-type personal flotation equipment refers to
personal flotation equipment in the style worn behind the neck
and tied with a belt. The flotation test in water has several
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important implications,
especially in the context of
planning and manufacturing
devices that will be used in
or around water. The ISO
12402-5 standard describes
the safety requirements
for flotation devices with
performance level 50. Applies
only to flotation devices for
adults and children weighing
more than 25kg, used in
protected waters. Buoyancy
aid requires the active participation of the user in situations
where assistance and rescue will occur. Due to the one-piece
and two-piece nature, the personal flotation equipment of the
flotation suit is considered to qualify as a special application
device according to the ISO 12402-6 standard. For the purposes
of this standard, protective covers refer to covers over functional
elements of personal flotation equipment that are normally
installed to protect them from physical damage or entanglement
with external objects. An overpressure relief valve refers to a
valve that can be used in an inflatable system to prevent possible
destruction caused by excessive pressure. A whistle refers to a
device that emits an audible sound when blown through the
mouth, which can help identify the user’s location.

Picture 10: Testing on the position of the body.

Study Implications and Recommendations

Through the research that has been carried out, the researcher
feels that the product produced will be able to be made into a
product that can provide benefits to the target users as carried
out in this study. PPDA rescuers can use the I-Float as an
additional device that is easy to carry and quickly put on. The
product is expected to be used by PPDA Fire and Rescue and
the implementation of its use will be widely used by all PPDA
members on duty.
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No. Device Position H(?e.ld Body Position ~ Fail  Success
Position
1 Upper arm In water Supine/Prone
(Drowning)
2 Rear chest In water Prone
(Drowning)
3 Rear lower back In water Prone
(Drowning)

4 Front chest (upper) In water Supine
(Drowning)

5 Front chest (Middle) In water Supine
(Drowning)

6 Front waist (Belly) Not Drown Supine

Lower arm In water Supine/Prone

(Drowning)

Table 9: Device position (head and body) test (body weight 70kg).

The next study 1s expected to continue mainly in terms of
product application and product construction that can work
with the technology that will be built for the production of real
products that can enter the market that are not only used by
PPDA Firefighters and rescuers but will be used by all uniformed
rescuer assigned during disasters as an additional device that
1s used and can be used at any time, especially during an
emergency. The device can also be designed for use by the public
community who are directly involved in water activities to save
their lives in times of emergency. Researcher have conducted a
flotation study for use by adults weighing 70kg, however, further
research can be carried out to identify the size of the float that
is more suitable for various body sizes and weights, including
for use by children. The pressure of the tank to spread the CO2
gas (12g) used in this study. The next study can also take into
account the strength of the gas pressure according to the speed
required according to the size, weight and age of the user.
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