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ABSTRAK

Manusia telah diciptakan dengan ciptaan yang teristimewa. Sebahagian orang tidak
bernasib baik kerana mereka serba kekurangan disebabkan oleh kecacatan semulajadi
atau kemalangan. Buta dikategorikan sebagai salah satu kecacatan. Selama bertahun,
orang buta memilih untuk menggunakan tongkat scbagai alat membantu mercka
bergerak setiap hari. Namun terdapat kekurangan pada tongkat dalam membantu
orang buta yang terperangkap dalam kebakaran. Walaupun alat pengesan kebakaran
banyak dipasang di rumah ataun pejabat, tetapi masih terdapat beberapa kelemahan
yang boleh dipertingkatkan. Salah satu kelemahan pengesan kebakaran adalah ia
hanya direka untuk mengesan asap setempat. Sebaliknya peranti amaran asap untuk
orang buta ini, mudah alih dan bolch digunakan di mana sahaja. Ia juga penting untuk
membantu orang buta mengesan haba dan menjauhkan diri dari api. Terdapat
pengaturcaraan  dan  sistem amaran kepada penjaga untuk memberi bantuan
menyelamat kepada mangsa. Jika mangsa terperangkap dalam kebakaran, LED terang
digunakan untuk menjadi penunjuk kepada penyclamat. Peranti amaran asap
mengeluarkan bunyi dan getaran untuk memberi amaran kepada pengguna walaupun
semasa mereka tidur. Analisa menunjukkan pada jarak 2meter, pengguna mengambil
masa 9saat untuk mendapatkan amaran pengesan haba. Manakala, pengesan asap
kebakaran di dalam bilik bersaiz 400kaki persegi, pengguna mengambil masa 11saat
untuk mendapat amaran. Kesimpulannya, peranti ini sangat berguna dalam membantu

orang buta untuk menghindari asap dan api kerana tindak balas yang cepat daripada

alat pengesan.
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ABSTRACT

Humans are blessed with perfect body creation. Some people have limitation
by natural disabilities or disabilities caused by accidents. Blindness is categorized as
one of the disabilities. For years, visionless persons choose to use the white cane as
the mobility for aiding their daily life. However, they have limitation in helping the
blind to escape from fire. Although there are smoke alert in the house or office but
there are still several weaknesses that can be enhanced. One of the weaknesses of the
smoke alert is that, it is only designed to detect smoke in the static place. However,
the smoke alert device for the blind is portable and can be use anywhere. The heat
sensor is essential in helping the blinds to detect the heat and avoid the fire. There are
programming and guardian setting to alert or message sent to the guardian. If the
victims are trapped in the fire or fainted, a super bright LED is used as indicator to the
rescuer. The smoke alert device produce a sound and vibration to warn the user, even
when they are sleeping. The analysis shows that in 2meters distance, user takes
9seconds to get alert of the flame. While the smoke sensor in the room 400 square feet,
user takes 11seconds to get alert. In conclusion, the smoke alert device is very useful

to assist the blind escape from smoke and fire because the time response is very fast.

vi
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1.1

1.2

13

CHAPTER 1

INTRODUCTION

TITLE

The Development of Smoke Alert Device for the Blind

PROBLEM STATEMENT

There are cases reported that the blind people are victim or trapped in a
fire. Drowning in the smoke of a house fire is the risk and cannot find way to
escape . Either normal or blind people have difficulties to escape from the fire.
As a result, a smoke alert device for the blind is design to help the blind escape
from the fire. “Deathmeta-analysis finds the presence of working smoke
alarms is associated with significantly lower numbers of deaths caused by

household fires.”

OVERVIEW/INTRODUCTION

According to data collected at Fire Station Bukit Jelutong, from 2012 to
2015 there are increase in drastic about victim trap in fire that is 28844 to
41869 person. All victim including disable person such as paralyzed, deaf and
also blind. When someone are trap in fire, and air drop from 21% to 17% can
cause claustrophobic (fear of small room and having no escape). This also can

cause asphyxia (condition when body is lack of oxygen).
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1.4  OBIJECTIVE

To investigate the needed of this smoke alert to blind people.
. To develop a device that can help blind people to escape from fire.
. To assist blind people to enhance their self-independence.

With the advance of technology, development of wearable assistive system and
devices for the blind are might lead the improvements in their quality of life. This
smoke alert device also can tell them when they are fire happened in the house while
they were alone or maybe sleeping. It is equipped with rechargeable batteries which
can be charged by a USB cable connected to a computer, or even by a mobile phone
charger. With the low cost of smoke alert device and intelligent features on it may

help blind people that comes from low-income also can afford to buy and use it. This

also can be carried anywhere.

1.5 SCOPE AND LIMITATION

Scope of this project is blind people or someone that have problem in
sightsecing. Smoke alert device is to help blind people to be alert and independence.
Blind people can get alert quicker and try to escape from fire and if they were trap and
faint, there will be superbright LED as indicator for rescuc to find location of the

victim. At the same time, the guardian will get alert to rescue them from massage

through GSM.

1.6 SIGNIFICANT OF THE STUDY

The significant of the study/project is to provide or come out with an effective
smoke alert device for the blind. Besides, the next intention for the significant of the
Study is to produce a product with reasonable price and make it morc practical. The
Smoke alert device which may create less of a social stigma and show up the

ilitati ices for blindness.
technologies nowadays arc able to improve rehabilitation devices fo

r
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1.7

1.8

EXPECTED OUTCOMES

5 Come out with smoke alert device for the blind. In order to make it
more practical and user friendly.
ii. Providing an effective smoke alert device to help blind people when
there were trap in fire.
iii. Produce the product with reasonable price by planning the budget in

order to make it affordable by everyone to purchase

THEORETICAL STUDY

By using smoke alert device for the blind they can get alert anywhere
because this is portable and give them alert to react. If there are fire in the
room when they are alone, with this smoke device then can hear loud buzzer
sound. If they were nearer to the fire, with the heat sensor will give them alert
to be far away from firc and danger. If the uscrs are faint in fire, with the
superbright LED, the rescue can get indicator where is the location of user. At

the same time, when the system are triggered, GSM will automatically send

alert massage to the guardian.
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CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

Basic principle for trainning people with visual impairment

Overall Cognition

® Encourage people with visual impairment to touch physical objects
more frequently and use simple verbal descriptions, to strengthen

conceptual understanding of objects and events.

Sensory Training
e Strengthen sensory training on senses other than vision, e.g. the sense of

touch, hearing, smell and taste.

Residual Vision
e Assist people with visual impairment in protecting and making good use

of their residual vision.

Personal Experience
e Encourage people with visual impairment to participate actively in

activities so as to enrich life experience. Avoid helping on everything and

allow them learn independently as appropriate.
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2.2 ASSISTIVE TECHNOLOGY FOR THE BLIND

Technologies today have been develop wearable device for the blind to help
them for reading, navigation, security, and many more. Wearable devices is currently
a “hot” research topic in assisting people with disabilities such as the blind. There are
not many mature commercial products with a wide user base because it is still through
an innovation until it recognized safe to use. For cxample the most successful reading

tool is the Braille dot code. Introduced by Louis Braille in the 19th century[2]. It is
widcly for all class traning in assiosiation blindness.

Consider visual impairment are disable to see but still have another senses to
give them alert or signal. Researcher found through hearing and touch can transmit
visual information to the blind. Thercfore, several protypes of wearable assistive
devices develop from time to time. Figure 1 overviews the body areas involved in
wearable assistive devices: fingers, hands, wrist, abdomen, chest, feet, tongue, ears,

etc. Most of the wearable assistive devices are more focused on upper body.

Figure 2.1: Overview of Wearable Assistive Device for the Blind
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2.3 CONSIDERATION OF HEARING AND TOUCH

The major senses for the blind is hearing and touch. Blind people rely on
hearing environmental cues for key tasks such as safety, mobility and awareness. For
example when they are walking with their stick they swept from side to side while

touch to the ground and heard the sound cane tapping on the surface to ensure every
step they are safe before landed their foot.

The ear is the sense organ that detects sound vibrations. It is responsible for
transducing vibrations into nerve impulses that are perceived by the brain. Brain
process possible for human able to determine or detect the characteristic of sound such

as pitch, loudness, distance and direction to the source.

For the blind, touch becomes the primary input for the receipt of non-audible
physical information. Blind people can rapidly and accurately identify three-
dimensional objects by touch. They can also locate and orient themselves in known

environments by touching objects. Braille readers access information through touch.

Skin is sense organ that can be includes of 3 main group of sensor arranged by
biological function which is the thermoreceptors, responsible for thermal sensing, the
nociceptors, responsible for pain sensing and the mechanoreceptors, sensitive to
mechanical stimulus and skin deformation. Mechanoreceptor is more interested to
focus as they are responsible for sensing and transmission of physical deformations by
external forces to the nervous system. Four kinds of mechanoreceptors can be found

on the human glabrous skin in Figuure below: Pacini corpuscles, Ruffini endings,

Merkel cells and Meissner corpuscles.
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Figure 2.2: Mechanoreceptors

Four kinds of mechanoreceptors can be found on the human glabrous skin:
Pacini corpuscles, Ruffini endings, Merkel cells and Meissner corpuscles. According
to [3], Meissner corpuscles respond to touch, Pacini corpuscles respond to vibration,
Ruffini endings respond to lateral extension of the skin and articular movement and
Merkel cells perceive pressure. The ability to discriminate stimuli on the skin varies
throughout the body. The physiologic classification of mechanoreceptors follows a
tWo-class designation based on the receptor’s responses to ramp-and-hold-like stimuli
which is a stimuli that quickly indent and sustain in contact with the mechanoreceptor.
The two general names of these classes are Fast Adapting (FA, also called quickly
adapting and rapidly adapting) and Slowly Adapting (SA). There are subclasses of FA
and SA mechanoreceptors: FA I, FA I, SA Iand SA 11
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24 SMOKE DETECTOR

The association between smoke alarm presence and injury and death rates: A
systematic review and meta-analysis,

Mounting evidence Suggests that smoke alarms play a key role in reducing the
number of deaths and injuries associated with houschold fires cach year. This study
brings together the current literature on smoke alarm effectiveness. In particular, we

are interested in determining whether or not smoke alarms decrease death and injury

rates and if so, to what extent.

A systematic search of the literature uncovered 13 studies concerned with
examining the link between smoke alarm presence and death and/or injury rates.
Following further screening, 4 studies were found to meet the inclusion criteria for the

death meta- analysis and 3 studies were deemed suitable for the injury meta-analysis.

Overall we found the death rate in houscholds with working smoke alarms to
behalf the death rate of houscholds without working smokec alarms. In contrast, our
injury meta-analysis uncovered do significant link between smoke alarm presence and
injury rates. We critically discuss these findings and highlight areas for future

investigation.[1]

2.5  FIRE EARLIEST STAGE
Application of Aspirating Smoke Detectors at the Fire Earliest Stage

Point dctectors have a certain limitation in many monitor area, and standard
Smoke detectors are not qualified when consider the challenging environment
condition and interference factors. So these applications need to use special fire
detection technology, for example, aspirating smoke detectors (ASD). Driven by the
NeW European standard EN 54-20, ASD achieved a new level in detection speed and

reliability, New European standard EN 44-20 plays an important role in the

8
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application of ASD. The automatic fire detector s divided into three types: Grade A
represents a very high sensitivity, Grade B represents a high sensitivity, and Grade C
represents a standard sensitivity, In addition, it is worthless as the response sensitivity
of detector whose sample aperture is Grand C equals to the normal point smoke
detector [4]. In the past, the tests focus on the reactive state of the ADS’s evaluation
device. But now, what we pay attention to are the reactive state of the whole system,
including the sample line, sample aperture and sample device of ASD. ASD has been

applied on some special places like large space, high building, logistics storage, and

clean room.

2.6 ASDS35

ASDS535 was predicted by the Secrition Company, the subsidiary of Securitas
Group in Switzerland and the most advanced and integrated fire detection
manufacturers in European. Through the aspirator pump, ASD inhales the sample air
into the detectors for analysis with an active method. Since the detector uses a high-
power infrared LED light source, it is 1000 times more sensitive than the ordinary
smoke detectors. As a result, it can detect the fire promptly which allow the fire
brigade to deal with the fire before it has time to breaks out, protecting the safety of
people's life and property.

ASD can detect the fire at the earliest stage. Fig.1 shows the evolution of a fire.
Traditional fire alarm installations usually detect the fire and trigger an alarm at the
visible smoke stage when the fire had caused huge economic losses. Before the visible
smoke stage, an invisible smoke stage was gone through. For ASD 535, smoke
changes can be reliably detected at a minimum level of 0.002% obscuration per meter

= alevel invisible to the human eye. So, it can detect smoke in good time and nip the

fire in the bud. [5]
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27 AUTOMATED MOBILITY

Blind mobility is one of the main challenges that scientists arc still facing
around different parts of the world. According to the World Health Organization,
aPproximatcly 0.4% of the population is blind in industrialized countrics while the
Percentage g rising to 1% in devcloping countries. The simplest and most widely

5ed tavelling aiq useq by all blinds is the white cane. It has provided those people
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ith a better wa X
\\fl . Y 1o reach destination ang detect obstacles on ground, but it cannot
give them a high guarantee (o protect themselves a

2 nd being away from all level of
obstacles.

Wi . -
a .the S Aalons i assistive technology, it is possible to extend the
fuppart provided o blind people taking into consideration th
cane. Historically,

¢ concept of the white
there are varigys types of assistive technologies that are currently
available to blind or visually impaired people. One example is the smart phone, which
addresses some of the concerns that the blind and partially sighted people needed in

their daily life. The smart phones allow those people to listen to voice mails and even
write and send emails,

Another example refers to the electronic oriented aids, is the laser or ultrasonic.
In this technology, energy waves are emitted ahead, then it is reflected from obstacles
in the path of the user and detected by a matching sensor. Thus, the distance to the

obstacle is calculated according to the time variance between the two signals. [6]

28 FRID

The environment includes passive RFID tags (Rtags) that are deployed on each
door at 4 ft height. R-tags are also embedded in kiosks located at specific points of
interest such as the entrances/exits to a building, at the elevators and at emergency
exits. Granularity was the main reason behind selecting this technology. Proximity of
2-3 cm is required to transfer data from the R-tag into the reader. Other reasons for
sclecting these R-tags were their cost and the fact that they do not need any power

source. On each R-tag we incorporate the room number in raised font and its Braille

Cquivalent.[7]

12
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2.9  A-GSM -BASED FIRE DETECTOR

The fi

room is detected using Light Dependent Resistor (LDR).

The LDR's resistance increases with reduced light intensity causing the voltage
input into the inverting input of the Comparator used to be higher than the reference
voltage set at the non-inverting input of the comparator which makes the comparator
to output a LOW. The thermistor resistance decrease with increase in temperature and
this would cause a decrcase in the voltage input to the non-inverting input of the
comparator thereby causing the voltage reference set at the inverting input to be
greater. In this state the comparator outputs a LOW, to indicate high temperature fi.e
fire). The two LOW outputs were ORed and coupled to the astable stage of the
circuitry; the lamp and the buzzer were energized to sensitize everyone in the room or
the building. [8]

13
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CHAPTER 3

METHODOLOGY

3.1 PREFACE

Designation of smoke alert device for the blind based on research that has been
made by using several journals, lectures, biomedical engincers and blind people at
Malaysia Association Blind (MAB), Brickfields. A decision has been made during the
discussion in how to help blind people in a fire. In this section will showed and

explain about the design and flow of constructing the Smoke Alert Device For The
Blind.

32 DESIGN SMOKE ALERT DEVICE FOR THE BLIND

The design of the device can be divided into two parts which are inner and

outer (frontal) part.
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3.2.1 Frontal View

Figure 3.1: Frontal View

Figure 3.2: Frontal Part

15
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3.2.2 Inner Part

In this section will discuss about inner part of the device. This section

will implement hardware and software in obtaining the accurate and proper

alert with the sensor. They are alarm and also alert massage to the guardian.

3.23 Top Part

SMOKE
SENSOR

Figure 3.3: Top Part
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3.2.4 Body Part

SHMOKE
SENSOR

FLAME
FLAME

SENSOR

VIBRATOR

Figure 3.4 : Body Part (Back)

Figure 3.5: Body Part (Front)

17
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3.2.5 Guardian emergency massage
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Figure 3.6: Guardian Emergency Massage
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3.3 HARDWARE

| BUZZER |

P

SMOKE
SENSOR

Figure 3.7: Top Part

Figure 3.8: Top Part Close

19
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FLAME
SENSOR

VIBRATOR

»

N \‘» ="

Figure 3.9: Body Part

FLAME SENSOR

—

VIBRATOR

..........

Figure 3.10: Body Part Close
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Figure 3.11: Device

Figure 3.12: Device Close
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34 SMOKE SENSOR

The MQ-2 smoke i e
Q S€nsor 1s sensitive to smoke and to the following flammable

LPG, B
gases, 2. utane, Pro;?ane, Methane, Alcohol, Hydrogen. The resistance of the
sensor 15 different depending on the type of the gas. The smoke sensor has a built-in
potentiometer that allows you to adjust the sensor sensitivi

ty according to how
accurate you want to detect gas,

Figure 3.13: MQ2 Sensor

22
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Figure 3.14: Sensor Back View

Table 3.1: Type of Gas Sensor

wSomlconductor sensor for Flarhmable gas Plasﬂc or mul cover

Model ____ Target Gas il
MQ-2 _ General oorn_bystib]e gas 2 “
4 PRI o aNeohol ok
MQ-4 Natural gas Methane
__MQ5 7_;LPG Natura! gas Coal gas ‘ A
LMOG - e LPG, Propane ST

Q-7 ‘Carbon Monoxide (CO)
___L_MMMQ;&_,_:_,_,_;___:Hydrogen b g 2 R e S L A
(o MQ-Re - 1CO and Combustlble B I e i A
thei WAL DRt e 'Natural gas\Coal gas .
| MQ306A LPG, Propane ;_
. MQ309A  cCarbon Monoxide (CO), Flammable Gas :
| MQ303A Alcohol S Lol 55 -
f 03
feis MQ131 ~ Ozone ' ke)

MQ135 ~AIr Quality Control (NH3 Benzene,Alooho smo
;Semlconductor sensor for ToxIc gas , : e
' MQ136 Sulfureted Hydrogen (H2S) e
bt AT Ammonla (NH3) i
’ MQ138 'VOC (Mellow, Benzene, Aldehyde Ketone. Ester)
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Table 3.2: Technica) Data of MQ2

Gas Sensor
Technical Data

Modelm

Sensor Type . ——4—ou___  MQ-2
Semi
Standard Encapsulatio?""‘~---—__B.a_"c - ICtl:mductor
. elite (8
Detection GaS‘\—_—&—O—_lT \ (Black Bakelite)
———>Mbustible gas and smoke
300-10000ppm

Concentration

— ( Combustible gas)
Loop Voltage Ve =24V pC
Circuit Heater voltage |y, 5.0V+0.2V ACorDC
Load Resistance RL Adjustable
Heater Resistance RH 310Qx30Ro0om Tem.
Heater consumption|py =900mw
Character| Sensing Resistance Rs 2K0-20K0O(in 2000ppm Cs3Hg )
Sensitivity S |Rs(in alr)/Rs(lOOOppm isobutane)=s
Slope @ sO.S(Rsoaoppm/Rsoaoppm CHa)

Tem. Humidity

20:2659&:5%RH
" . Vc:5.0V+0.1v
iti rd test cir -
Condition| Standard test cuit VHE 3.0V 201
Preheat time Over 48 hours

Sensitive material of MQ-2 gas sensor is Sn02, which with lower conductivity
in clean air. When the target combustible gas exist, The sensor’s conductivity is more
higher along with the gas concentration rising. Please use simple electrocircuit,
Convert change of conductivity to correspond output signal of gas concentration. MQ-
2 gas sensor has high sensitity to LPG, Propane and Hydrogen, also could be used to
Methane and other combustible steam, it is with low cost and suitable for different

application.

35  FLAME SENSOR

i mbination of ultra-
Flame detectors respond to the production of onc or & €0

¢ often

; . iation. These detectors ar

Violet o infrared spectrums of electromagnetic s lopment of fire such as
) id develo

Used in situations where there is a potential for the rapid d P

T ) :
ectronic  circuit with a

. isc an cl ]
ﬂammablc liquids. These detectors comprl when they receive

d
are actuate
electm’“ﬂgnctic radiation receiver. Flame detectors
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electromagnetic radiation from one or more defined wave lengths are received

according to their design in the ultra-violet or infrared spectrum,

»
" ~ -.\l I L‘--._c
A - Analog Orvatpeat (R Ranpe) Crrud
I)!"—I)l_,'ll(‘u ;n:tln SIS 13>
IVES « 4\ S 1 "']
O Ged Ve RELU TN SEINITE ;.1

Figure 3.15: Flame Sensor

Figure 3.16: Flame Sensor on JacKet
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3.6 GSM

GSM (Global System for Mobile Communication) is a dj

h sital mobile tel
system that is widely used in gital mobile telephony

. i sl Europe and other parts of the world. GSM uses a
variation of time division multiple access (TDMA) and is the most widely used of the

three digital wireless telephony technologies (TDMA, GSM, and CDMA). GSM

digitizes and compresses data, then sends it down a channel with two other streams of

user data, each in its own time slot. It operates at either the 900 MHz or 1800 MHz
frequency band.

Figure 3.17: GSM

37 ARDUINO

The Arduino Nano is a small, complete, and breadboard-friendly board based

on the ATmega328 (Arduino Nano 3.x) or ATmegal68 (Arduino Nano). It has more
or less the same functionality of the Arduino Duemilanove, but in a different package.

It Jacks only a DC power jack, and works with a Mini-B USB cable instead of a

standard one, The Nano was designed and is being produced by Gravitech.
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Figure 3.18: Front View of Arduino
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Figure 3.19: Back View of Arduino
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Arduino Nano Pin Layout

= :t._ eem: o
X (nWile e el el -
DORX 24® wiciin e '@ ((:%) 2”-
RESET () '?:‘“s Ji'.‘:! "n\:h.. l;a)jRE'\"DET
GND (4 _O".' R e L@ -57)«»5\7
02 (5@ B R L Mell s
D3 (6)|@ =8 "ww g LT
D M@ o o . @|24)42
DS Bl — __ g@]23a2
DE Oe _unun_ e|22) as
D7 (0)|@ = = eo|2nas
peinfe = = @|20 48
DRl @ Thnnm™ e 19) A7
D10 (13)| @, #c<% _usa'g'l 12) AREF
D11 {14)l'e Il We|17)ava
DiziiS)lely @ o _glie)D12
o He
 SSTE—— |

1.2, 518 | OC-D13 v Dotamototputpart 020 13

e R=okr [T Feset (Actve ©ow)

4 2¢ GND PWR Suppy grounc
T V3 Cutput +3 3V o (Tom FTON)
18 AREF Imput ACC reference

1820 A7 A0 input ANy mout channel 0to 7
27 Y Output or | +5\V cutput (from cn-boarg reguiator) of

Input +5V {input from extermal power supoly)
30 VIN PR Suppry woltage
Figure 3.20: Arduino Pin Layout
3.8 MINI VIBRATION MOTOR

Vibration motor which is able to produce vibration according to the voltage

supplied. It has two terminals which are voltage supply and ground terminal. The

operating voltage is 5V and needs cnough current to operatc properly.
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b EERTA
Yabattery which is able to supply 7V. The power supply is high enoug

39 BUZZER

Buzzer is component that produces a beeping sound based on the e
: oltage
supply and ground terminal. The operating voltage range is 6v. g

Figure 3.22: Buzzer

310 RECHARGEABLE LIPO BATTERY

i on the
Rechargeable Lipo batteries arc an excellent way to reduce impact

' : is powered up
“MVironment while saving money in the long-term. The entire system 1S P

h to power up
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all components. Otherwise, the System will not pe abl

: € to operate well. Figure belo
shows type of rechargeable Lipo batteries used. > .

Figure 3.23: Rechargeable Lipo Battery

3.11 SUPERBRIGHT LED

A light-emitting diode (LED) is a two-lead semiconductor light source. It is a
p-n junction diode that emits light when activated. When a suitable voltage is applied
to the leads, electrons are able to recombine with electron holes within the device,
releasing energy in the form of photons. This effect is called electroluminescence, and
the color of the light (corresponding to the energy of the photon) is determined by the
energy band gap of the semiconductor. LEDs are typically small (less than 1 mm2 )

and integrated optical components may be used to shape the radiation pattern.

Figure 3.24: Superbright LED

30
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312 SOFTWARE
3.12.1 Arduino Software

€D sketch_feb13a | Arduino 16.13

File Edit Sketch Tools Hep

sketch_fzb133
0 f{

f/ put your setup code here, t2 run once:

qomy d AP A
------- ¥4

}

void lecpl) {

/7 put your rain code here, to run repeatedly:

Figure 3.25: Software

3.12.2 Microsoft Excel

Microsoft Excel is used to interpret my questionnaire or early survey in
analysis my devices among hospital’s staff and public. By using Microsoft

Excel, graph is the suitable method to analyze and differentiate between each

questions of my survey.

3.12.3 Proteus 8 professional

Proteus 8 is a electronics circuit board design, PCB prototyping

) ; . : r
Software that can also be used to for real time simulation of microcontrolle

i trical
Such as 8051, design of schematics of electronics and external electric

Circuits and PCB(printed circuit board) design.

31
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313 PROCESS OF METHODOLOGY

3.13.1 Flow Chart General of Project

Collecting Data to find probiem
statem ent

Desgn

Program m ingand m aking hardware

Failed

Collecting Data to produce result

Figure 3.26: Flow Chart General

32
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3.13.2 Flow Chart of Project

NO

\l, YES

ALARM=0N

GSM

VIBRATION MOTOR

END

Figure 3.27: Flow Chart Smoke Alert Device for the Blind

33
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3.13.3 Block Diagram of Project

—
e = —__-__—‘*‘ﬁ
SMOI\ER : 5| ALARM
DETECTO ARDUINO -
hes =g M
HEAT N
DETECTOR | VIBRATION
MOTOR
INPUT PROCESS OUTPUT
Figure 3.28: Block Diagram
3.14 ESTIMATION COST FOR PROJECT
Table 3.3: Estimation Cost
COMPONENTS QUANTITY PRICE (UNIT) PRICE (RM)
(UNIT)
' ARDUINONANO |2 50.00 100.00
‘RECHARGABLE |2 45.00 90.00
BATTERY
-\*—\

34
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MINI_ VIBRATION 00—
S : 4.00
LED 2 “15.00 10.00
BUZZER 1
3.00

3.00
GSM 1 120.00 120.00
SMOKE SENSOR 1 30.00 30.00
HEAT SENSOR 4 15.00 60.00
OTHERS DEPENDS - 100.00
TOTAL RM517.00

3.15 ELECTRICAL DESIGN

Figure 3.29: Electrical Device

35
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3.16 HC-05 BLUETOOTH MODULE

Figure 3.30: HC-05 Bluetooth Module

Figure 3.16.1 shows HC-05 Bluetooth module. Comparing it to the HC-06
module, which can only be sct as a Slave, the HC-05 can be set as Master as well

Which enables making a communication between two separate Arduino Boards. There

are several different versions of this this module but T recommend the one that comes

: i -05
on a breakout board because in that way it’s much easier to be connected. The HC

. "
Module is a Bluctooth SPP (Serial Port Protocol) module, which means 1

“mmunicates with the Arduino via the Serial Communication.

36
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317 SUMMARIZE

37
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CHAPTER 4

RESULT AND DISCUSSION

41 INTRODUCTION

In this chapter it will discuss aboyt the results and findings of the analysis

conducted on this project. After the development of smoke alert device for the blind

were complete, this device was tested. This device were tested for the effectiveness,
comfortableness, attraction of the device and also the design. Each of the categorics
consist of 5 type of different room size for the smoke sensor. Also, this device was
tested by 4 different distance for flame sensor. The testing was conducted as sce how
many second this device will give alert. The test can be used as prove, that this device

are working very fast in giving alert.

38
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42 ANALYSIS OF QUESTIONN ARy

QUESTIONNAIRE ABOUT S0k aLery
DEVICE FOR THE Byinp

120% -\‘

100%

80%
PERCENT 60%
40%

20% 8 PERCENT

TOPIC

Figure 4.1: Questionnaire Smoke Alert Device for the Blind

3 PERFORMANCE ANALYSIS OF SMOKE SENSOR

: ke
For the performance of smoke sensor, this smoke sensor can detect the smo

concentration in the range of 300 — 10000 parts per mole (ppm). With the testing

i : ion of the
i there are 5 different type of room filled with different concentration 0

39
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smoke. T he table below show the Performanc
¢ a

: Nalysis of
T iz e i
with different size, and how many seconds that thig ge: oke sensor in the room
Evice wil] oj
give alert,

Table 4.1: Perl'ormance Anal

¥Sis of Smoke

Sensor

ROOM SIZE Ist 2nd 3 —_—
(square feet) o)

100 square feet 3s ?“TS*‘%
144 squarc fect 4s 39*\_37;*"*_3—3*37\“——
225 square feet Ss 4s 3s  [4.00s —————
289 square feet 9s 8s 9s 8.67s
400 square feet 11s 13s 10s 11.335

40
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13 %

N TE— - &

11

——

10 —————————

mFIRST

B SECOND
B THIRD
 AVERAGE

TIME TAKEN (S)

Lt oo r o3 <o

100 144 225 289
ROOM SIZE ( SQUARE FEET)

Figure 4.2: Performance Analysis of Smoke Sensor

44 PERFORMANCE ANALYSIS OF FLAME SENSOR

erange of .2 meters. With the testing device, there are 4 differ

: is of flame
fevie o the flame source. The table below show the performance e

4]
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Table 4.2: Performance Analysis of Flame Sen
sor

DISTANCE (m) 1st nd S
d “average” (s)
oM 85 [10s 55Ty
1.5M 7s 8s 8s 767+
1.0M Ss 5s 6s 5.33 s
0.5M 2s 3s 2s 2335

42
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DISTANGE VS TIVE TN 10537
\

OISTANCE
UFRST
3SECOND
B THRD
BAVERAGE

! 2 3 4

DISTANCE m)

Graph 4.3: Performance analysis of smoke sensor
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PrvpeT

POST SURVEY

4.5
TESTING OF SMOK
E ALERT DEV)cE
120% 7 \
100% -
80% -
I I ® PERCENTAGE
40% -
| 20% 4 I
0% SED T T T I
g S B S B ) A AcL aTava
%é@ e w\ﬁl 0"‘6\ & %\é‘ foo & .\\é}@
FiadS o Ve g
Yo N M
\x’_

Graph 4.4 : Testing Smoke Alert Device
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§ CONCLUSION
4.

Human can only be in fire or smoke in 2.1 Minutes, Whether die of pass out

depend on the concentration of smoke ang fire.15 minytes Straight wil] iy victim5-10
(4

i
inutes will cause brain .Analysis shows that in 2 meters distance, ysers take 9

min .

moke sensor in the room 400 Square feet,

sion, this device are giv

ing alert very fast
d less then 10 seconds to give alert,
an

45
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51 CONCLUSION

This is the last chapter in this writing. This section can lead to a conclys;
nclusion,

moke Alert Device

knowledge and the
information and there is also data collection in order to prove the accuracy, correlation

summarization and recommendation about The Development of §

for the Blind. Based on the previous chapter, there is a lot of
and learning process in designing The Smoke Alert Device for the Blind,

The development of this product is to see whether it can help blind people to
usc this while there are fire happened when they were alone home and with this device,
they can be independence. This device also portable and casy to carry everywhere.
With this product, if the patient are in the fire, with the flame sensor, they can get alert
if they were become closer to the fire to make sure they were far away from fire and
danger. Smoke sensor are use is very suitable to detect smoke in combustible. The

flame sensor also have their range and can be work with the accurancy.

Human can only be in fire or smoke in 2-10 minutes. Whether die or pass out

_ e ety AT e T
depend on the concentration of smoke and fire.15 minutes straight will kill victimS

i : i rs take 9
"nutes will cause brain .Analysis shows that in 2 meters distance, use

' squar
0nds to get alert of the flame. While the smoke sensor in the room 400 q- f
this device are very fastn giving

¢ feet,

s take 1 seconds to get alert. So, we can say

ale _
1o the users for the further action.

46
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52 RECOMMENDATION

After doing survey, there are severy] recommendation 1,
On has been |
1sted.

Which are:

1. To innovate and change the bag to the bet and th
R at

2. The setting number to the guardian are not in the

will easy to

ro :
can sct by using keypad. Programming but

3. Make the device become smaller and compact

47
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APPENDI (-

MASTER CODING

#include <SoftwareSerial.h>
SoftwareScrial GPRS(3, 4);
int GSM_LED=2;

int Flame_Sensor[]={5, 6, 7, 8}
const int Vibration_Motor=9;
int count=4;

int start=2500, pause=1000;
int state=0;

int Flame_State_1=1;

int Flame_State_2=1;

int Flame_State _3=1;

int Flame_State_4=1,

void setup() {

Scn'al.bcgin(38400);

Serial.flush();

GPRS.begin(9600);
GPRS.printIn("AT+CMGF=1");
delay(500):

PinMode(V ibration_Motor,OUTPUT);
ligitalWrite(GSM_LED, LOW):;

for (int nhum=0; num<count;num++) {

}PlnMode(Flamc_Sensor[num],INPUT);

e

g SalWrite(Vibration Motor,LOW);
Smp,

) owerlp();

Scanned with CamScanner



void loop() {

Flame_State_1 = digitaiRcad(Flame_sensormJ)-
Flame_State_2 = digitalRead(Flame_sensor[ I ]);
Flame_State_3 = digita]Rcad(mame_sensor[z]);
Flame_Statc_4 = digitachad(Flamc_Scnsorm y

/| Serial.print("Flame Sensor 1 5 M
I Serial.println(Flame_State_l);

/I Serial.print("Flame Sensor 2 : "),
/I Serial.printin(Flame_State_2);
/1 Serial.print("Flame Sensor 3 : ");
/I Serial.println(Flame_State 3);

/1 Serial print("Flame Sensor 4 : "),
Il Serial. println(Flame_State_4);

/I Serial.printin();

Il delay(1);

if(Scrial.availablc()>0){
state = Serial.read();}

while(GPRS.availableO) {
Serial.write(GPRS read());}

if(Flamc_Scnsor_l()=l | Flame_Sensor_2()==1 || Flame_Sensor_30=1 |l
Flamc_Scnsor__4()==1 || state=="B"){

Scn'al.wx-itc('A');

Serial pringln);

SCDdSMs();

for(ing I=0;i<] 05i++){

digitaru..
; gltalwr'tc(Vibration_Motor,HlGl-I);
"laY(sm f);

Scanned with CamScanner



digi talWrite(Vibration_Motor,LOWw );
delay(pause);}

state=0;

Serial.flush();

}

else{
Flame_State_1 =];
Flame_State_2=1;
Flame_State_3=1;
Flame_State_4=1;
digital Write(Vibration_Motor, LOW);
state=0;

}

L

int Flame_Sensor_1() {
if(Flame_State_1==0){
return 1;}
else {
return 0;}
}

int Flame_Sensor 2() {
f{Flame_State 2==0){
return 1;}

else {

Itturn 0;}

}

lrft Flamc_Scnsor_3() {
'f(FlaInchStatc_3=0){
TCtury | 23
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else {

int Flame_Sensor_4() {
if(Flamc_Statc_4=0){
return 1;}
else {
return 0;}

void sendSMS() {
GPRS.println("AT+CMGS=\"+601 08026706\"")
delay(500);
GPRS.print("Emergency! Ali is in a burning building!");
GPRS.write(0x1a); // ctrl+Z character
delay(500);

b

void gsmPowerUp() {

for (inti=0; i< 30; i ++){
digital Write(GSM_LED, HIGH);
delay(100);
digital Write(GSM_LED, LOW);
delay(100);

digitalWrite(GSM_LED, HIGH);
delay(1000),

ligitalWrite(GSM_LED, LOW):
dcla}’(IOOO);

}d*gitalwrixc(GSM_LED. HIGH);
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SLAVE CODING
/’—’_—_

#define LED Blue 2
#define LED Red 3

4define Buzzer 4

int state=0, Gas_Value=0, Gas_Pin=0,
int Gas_SetPoint=350; /ledit value kat sinj
inti=0;

int val = LOW;

int prc__val =LOW;

void setup() {
Serial.begin(38400);

Serial.flush();
pinMode(LED_Blue,OUTPUT);
pinMode(LED_Red,OUTPUT);
pinMode(Buzzer, OUTPUT);
digital Write(LED_Blue,LOW);
digitalWrite(LED_Red,LOW);

}

void loop() {

if(Serial.aVailabIC()>0){
state = Sén’al.rcad();}

"Gas_Sensor(y==1 || state="A"){
Scﬁal-“’ritc(‘B');
S"’ri"’l-l)rintln();

for(;
I(int rcpcat:[);rcpcat<1 ;rcpc&t‘H'){
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for(i=0;1<255;1=i+2)

{
analogWrite(LED_Blue, i);
analogWrite(LED_Red, i);
analogWrite(Buzzer, i);

delay(10);

}
fOl’(i:’ZSS; i>1;i=i-2)

{ analogWrite(LED_Blue, i);
analogWrite(LED_Red, i);
analogWrite(Buzzer, i);
delay(5);

}

for(i=1;i <= 10; i++)

{
analogWrite(LED_Blue, 255);
analogWrite(LED_Red, 255);
analogWrite(Buzzer, 200);
delay(100);
analogWrite(LED_Blue, 0);
analogWrite(LED_Red, 0);
analogWrite(Buzzer, 25);
delay(100);

}

state=();

Serial. flush();

|
i

tlse

{

analogWritc(LED_BIUC, 0);
“MalogWrite(LED_Red, 0);
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analogWrite(Buzzer, 0);
state=0;

gerial.flush();
h

pre val = val;

int Gas_Sensor() {
Gas_Value = analogRead(Gas_Pin);
Serial.printIn(Gas_Value);

delay(1);

if(Gas_Value>Gas_SetPoint){
return 1;}
else {

return 0;}
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APPEND]X E

oRE SURVEY QUESTIONNAIRE,

ASURVEY OF FIRAL YEAR PROJECT “DEVEL opyeny o
DEVICE FOR THE BLIND" SMOKE ALERT

Age:
Gender: [_] male [] female

Race:

[JPUBLIC []STUDENT L_THOSPITAL sTAFFS
1. Doyou have experience trap in fire?

[Jys [J] no
2. Does the fire system in the building help you in the fire ?
] yes [] no
3. Do you believe that the smoke alert device may assist you when you trap in
fire?

L lys [] no

4. Do you alert with the fire system?

[Jyes 1 no

3. Do you know the consequence when you are breath with hot gases?
[ yes [ ] no

6. Do you have fire system in your house?
L] Yes [Jno

1. Do You have any strategy to get out when you are trap in fire?

; = yes.  [J no

Do you think smoke alert device will help blind people to safe in fire?
P e

D : ;
® You think smoke alert device is useful to blind?

1o [:I yes 7 no
‘D . . 9
O You think thjs product can enhance blind people to be independence

3 yes (] no
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[f there is any comment, do state it below -
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5T SURVEY QUESTIONNAIRE
PO

5T SURVEY OF FINAL YEAR PROJECT “DEVEL oppex

ALERT DEVICE FOR THE BLIND — — -CLSMOKE

ATE

This device really helpful to blind people?

I:I YES NO

Did this device give alert loud?

E:] YES NO

3. Doyou think this alert are very fast?

1

YES NO

4. Isit this device are portable and easily carry anywhere?

YES NO

5. Would you spend your money to buy this device?

YES NO

6. Do you think this device can safe blind people in fire?

YES NO

7. Did the LED are very bright in the smoke for rescuer?

YES NO

sleep?
8. Do you think the vibrator are strong enough to wake up from

T s NO

9. Did the massage to the guardian are very helpful?

. 9
YES NO . yictim in fire”
10. Do You agree if I said this product can reduce blind people as

YES NO
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