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ABSTRACT

In an enormous population, people make vehicles for their
needs, leading to heavy traffic. Every day, thousands of people
die in road accidents across the world, creating a global hazard.
In the existing system, when an accident occurs, information
only is sending to emergency services through GSM, but there
is no prospect for an insurance claim. This research paper
describes the detection of the crash using a piezoelectric device
by the observation of vibration caused by fatal crashes. There
are two types of accidents: major accidents and minor
accidents. These will be determined by establishing new crash
pressure threshold values. Depending on the nature of the
accident, official announcements can decide to make to either
local emergency services and vehicle insurance companies, or
both vehicle insurance and health insurance companies, as well
as local emergency services.

Key words: Accident, Emergency services, Piezoelectric
device, Insurance claims, Threshold value.

1. INTRODUCTION

The Internet of Things (10T) refers specifically to the billions of
physical appliances that are immediately linked across the
developing world, all collecting and exchanging information.
It properly refers to a social system of interconnected,
internet-connected objects that square measure able to carefully
collect and instantly transfer accurate information over a
wireless net-work whereas no human intervention. The direct
objects are un-restricted to electronic devices or some high-tech
products but naturally include familiar things that we won't
usually consider electronic like dustbins, chairs, affordable
automobiles, etc. Mil-lions of countless people typically
disappear every typical day in road accidents, focused most of
the moment accidents are unserious, but so the tremendous
tragic loss of mortal life due to un-reasonable delays in local
emergency services. Humans will be unqualified to identify an
accident site since we don't know where a possible accident will
naturally occur. They typically provide adequate healthcare for
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an injured person, then really need first help instantly decide
the specific place of the accident only by the location tracking
and sending a message to a family member or the local
emergency services. The potential accident Detection system
properly represents a creative process of continuously tracking
the vehicle vibration impact level at various stages of vehicle
movements like traveling on modern highways, damaged
roadsides, efficient vehicles intentionally hitting in speed
breakers, and direct collisions.

2. RELATED WORK

Nanda et al. [1] demonstrated a device that detects incidents
using vibration sensors is that an inexperienced driver may use
another person's license to drive because the system does not
authenticate whether or not the driving licenses belong to the
person driving. Anil et al. [2] proposed a collision detection
approach. The platform detects the accident using flex and
accelerometer sensors, and the location of the accident is to
notify emergency responders via a GSM modem. That RF
module [3] has a limited range and focuses primarily on one
sensor, probably resulting in a single point of failure. M. U.
Ghazi et al. [4] Framework can save lives by allowing
emergency responders to respond to accident scenes more
quickly. The track felons who try to escape the scene of an
accident are by which they were involved. VANETS have
security and privacy vulnerabilities that might be addressed in
the future and a highly dynamic topology that might cause
routing issues [5]. The strategy [6] is that there is a risk of false
alert if the driver loses the helmet by accident caused; also,
more storage and processing capabilities are usually needed
because the system must interface with cloud services. Faiz et
al. [7] it has certain difficulties, such as the fact that the level of
force experienced by the phone is not the same as the amount of
energy experienced by the vehicle, and smartphones have
battery limits. To provide [8] more details to a local hospital for
the patient to be admitted as soon as the ambulance arrives. [9]
Hence even though the ambulance reached the hospital in time,
the patient has to wait for admission bed for availability. Patel
K.H [10] when an accident occurs, information only will be
sent to emergency services through GSM. But there is no
prospect for insurance claiming.
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3. PROPOSED APPROACH

This session discusses the proposed system, and the criticality
of the accident is determined based on the vibration observed by
the piezoelectric device and compared to a predefined
threshold value. A minor accident occurs where the impact
value is less than the threshold level. A severe accident occurs
where the impact value exceeds the threshold value. Only
family members will be notified immediately via SMS in the
event of a minor accident. In the event of a severe accident, a
global positioning system attached to the vehicle perfectly
captures the specific location of the accident and the exact
position where the accident occurred communicated to the
emergency control room via SMS alert. Besides that, the injury
event information is sent to the Health Care office for
confirmation and to authorize insurance for immediate
treatment. In addition, in case of a severe accident, the vehicle
number and accident reports are sent to the vehicle insurance
department through the Google Maps highly optimized SMS.
The vehicle insurance for the accident vehicle also can be easily
monitored using this system, as can the verification of car
insurance for accident claims.

4.SYSTEM OVERVIEW
The description of the system design includes a block diagram
of the proposed system and design methodology. It represents

the systematic block diagram of this system. “loT based
Accident Detection and Life Guard system” as shown in Figure
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Figure 1: Block Diagram — “Accident Detection and Life
Guard System”
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In the block diagram, the circuit requires 5v to 12v power
supply. AC mains are defined to acquire power from an AC
power source, which is then step-downed by a step-down
transformer to receive a low voltage AC signal from a high
voltage AC signal. The AC data is converted through a bridge
rectifier to collect the DC voltage required to power the
microcontroller. As a result, the obtained DC power source is
an unregulated and rippled DC power source. Also, capacitive
filter and voltage regulator, such as the 7805, are used to obtain
a regulated DC power source for the microcontroller operation.

The vibration sensor can be used for sensing the crash vibration
effects for further comparison and processing. The 16X2 LCD
is interfaced with the microcontroller unit to monitor the device
and GPS location switches, as well as the Google map
embedded SMS showing the location where the accident
occurred, it can identify the accident location. The SIMCOM
GSM modem can be used for interaction, and the SMS sending
function enabled with the support of the GSM modem.
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Figure 2: Schematic diagram of proposed system

The above Figure 2. The design describes the entire circuit
diagram of this project. “An Accident Detection and Life
Guard System Based on 10T” the digital pin 5,6,7,8,9 &10 is
attached to the 16X2 LCD Display pins. And the 4th digital pin
is connected to the NPN transistor driver to drive the
piezoelectric buzzer. The vibration sensor pin is attached to the
analog pins of the ARDUINO UNO Microcontroller unit. The
SIMCOM GSM modem is used to transmit to send SMS is
connected to the communication pin Rx and Tx of the Arduino
Microcontroller unit.
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5. METHODS
5.1 Accident detection

The accident Detection system represents a process of
continuously tracking the wvehicle vibration impact level at
various stages of wvehicle movements like traveling on
highways, damaged roadsides, vehicles hitting in speed
breakers, and collisions. If there is a collision, the crash that
occurred is precisely calculated by carefully extracting the
vibration values generated by the wvehicle, and the
determination is taken by comparing the thus collected values
with the predefined threshold values.

Accident identification is the active process in which a
real-time accident occurs with the potential use of our
prototype. The accident is detected, acknowledged, and the
criticality is determined. If finished, the accident is divided into
two categories depending on the criticality and passes on to
information sharing and, later, insurance claiming.

This current is used to power the kit, which will be active at the
time of the crash. However, the device does not allow
processing until the accident occurs, so a time delay is a
program into the microcontroller. It is also attached to a
piezoelectric sensor and other components.

5.2 Information sharing

In the accurate information generously sharing the phase after
determining the organized criticality, the specific information
is sharing according to the type of accident. It is also possible
with the created SIMCOM GSM module, which consists of a
single SIM card allocated to the circuit. There are two types of
accidents: minor accidents and major accidents. When an
accident occurs in case of a minor accident, the accident details
will be sent to the family members and vehicle insurance office
regarding the minor accident with the unique URL carrying the
Google map integration of specific GPS location where the
accident has occurred. In the event of a major accident, the alert
message will be sent to the family members, the Medical
insurance department with the policy number, the Vehicle
insurance department with the wvehicle number, and the
Ambulance control room to send the ambulance immediately to
the accident location.

The accident warning will be appropriately delivered to family
members, allowing them to act immediately. The buzzer in the
standard package will sound an alarm when the accident
hap-pens, alerting anyone around. Once family members are
quickly alerted of the exact position, the next priority is to
inform local emergency services to ensure the safety of the
human side of life. The SMS alert will notify the hospital's
receptionist, they will en-able them to view it by clicking on the
URL and seeing the location, or it will be informed to the
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patient. They can view it by clicking on the URL and see the
position. They can start arranging beds while sending an
ambulance to the location. (Note: This will be conveyed to the
government's emergency services phone number.)

In the particular case of insurance companies, a separate
hotline number will be allocated to this since all alerts are sent
out through SMS. The SMS will usually contain links to
Google Maps within which the specific location of the accident
and the chassis number of the vehicle and hospital the patient is
admitted to will be noted. The police department will be alerted
about the accident in both cases quickly they may respond as
possible.

5.3 Insurance claiming

Insurance claiming is the specific process that is combined to
make with the previous module information sharing. The
insurance request method begins after the information is
collected with the insurance providers. The request is
submitted directly sent as an SMS, along with a connection to a
Google map indicating the location of the crash and the
vehicle's chassis number. It can be used by the company to
verify the trueness of the re-quest and to approve and later
sanction the insurance amount.

This type is a comparatively simple phase involves is.

» Verification of provided details by the insurance
company.

» Approval of the reasonable request by the company.

» Sending SMS to the victim of the accident that their
re-quest has been tentatively approved.

This response is critical for the victim since it saves them a lot
of time and paperwork. SMS sent to the health insurance office
along with URL to Google Maps displaying the location of the
accident, the patient's policy number, and the impact level of
the vehicle crossed. This may then be utilized by the company
to check the truthfulness of the request and to readily
authorized and subsequently sanction the insurance amount,
making for trust proof for the insurance sector to approve the
patient's re-quest without much trouble, making insurance
claiming straight-forward and uncomplicated for the user.

In the case of a severe accident, they will also undoubtedly
require medical care, and so the result, they will want medical
insurance. In such an instance, the details will be given to the
health insurance provider business, together with the hospital's
data, for verification.
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6. RESULT AND DISCUSSION

The “loT based Accident Detection and Life Guard System” is
simulated using Proteus Software, and the results are shown below.
The circuit models for the above system are provided, and sensors are
attached to measure the output.
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Figure 3: Smart accident alerting system

The above figure 3 shown the system initialization to provide
hardware stabilization through a time delay provided by the
microcontroller unit. Even if the kit is attached to an external
power supply, it still has its power source, which generates 12V
AC, which is then stepped down, rectified, and filtered into
DC.
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Figure 4: Impact Level of the vehicle
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The above figure 4 represents the vibration impact level when
the vehicle is running in the road side and hence obtained
vibration level is being monitored in the 16X2 LCD Display.
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Figure 5: SMS sending to vehicle insurance office

The above figure 5 represents when the vehicle is met with an
accident. The SMS notification sending to the vehicle
insurance office via GSM and GPS.
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Figure 6: SMS sending to family members

The above figure 6 represents when the vehicle is met with an
accident the SMS notification sending to the family members
through GSM and GPS.
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Figure 7: SMS sending to ambulance control room

The above figure 7 represents the SMS natification sending to the
Ambulance control room with the URL carrying the accident location
through GSM and GPS.

| s i

PIL OEVICES

Y

ATILATNOGATED!§
ARDUINO UNO RS
DI00E

LoV Bab

Virtual Terminal

|- KEBI ORENALT
PRCATIOE

Figure 8: SMS sending to health insurance office

The above figure 8 represents the SMS notification sending to
the health insurance office with the URL which shows the
location of the accident along with the policy number of the
patient and impact level of the vehicle crossed through GSM
and GPS.

1970

ﬂ ] ) G I3 H ﬁ Al

Figure 9: Integrate with Google Map

The above figure 9 represents the Google Map integration where the
accident has been occurred which is passed to the accident control
room through SMS notification.

7. CONCLUSION

The Internet of Things (10T) is a constantly developing area of
innovation that has successfully transported in a car, and
several experiments have been performing that usually help in
the coordination of healthcare meetings at the accident site and
the recovery of family members. This device can also capture
the specific location of the vehicle it is paired within. In the
case of an accident, the device can immediately communicate
with the local hospital and police station. As a result, the
proposed system is essential for complete prevention and
personal control of unfortunate accidents.
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