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Abstract— In Indonesia, the number of death of accident is
still pretty high with most of 70% the traffic accident is
motorcycle driver who is late in getting aid and the head
injury is the first order of all types of experiencing by the
accident victim. Prehospital Care is an emergency service
when the victim is firstly found, during the process of the
transportation until the patient arrives at the hospital Thus, the
purpose of this research is the application of GPS (Global
Positioning System) and SMS gateway on the safety helmet
in order to increase the aid post-accident. The application of
GPS has an advantage to receive data from the satellite which
next will be stored on arduino microcontroller.
Microcontroller will retrieve the driver location data in the
forms of latitude, longitude and time. Next, the driver
location will be sent by microcontroller via SMS gateway
service to the nearest hospital and the victim's family to make
the evacuation process easy. This research is tested along the
travel of Jember-Lumajang regency. The result of this
research is the GPS application on the safety helmet can be
applied well. The transmission of driver position coordinate
data if the accident happened via sending media of SMS can
be applied along with GSM signal from the provider so that
the SMS sending works well.
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I. INTRODUCTION

raffic accident is a complex problem and needs a

special attention. It can be seen by the existence of the

increasing number of accident year by year. The
number of people dying caused by the traffic accident in the
last quarter of 2016 approaches to 6383, it is mostly because
of motorcycle traffic accident. Accident victim can be worse
or lead to death if it is not handled fast in the first hour in a
rescue of accident victim. Prehospital Care is an emergency
service when the victim is firstly found, during the
transportation process until the patient arrives at the hospital.
[2]. On the prehospital period, if at the first place occurrence
the victim does not get an optimal help suitable as the needs,
it will cause a risk problem of permanent disability even a
death.

Globally, there are around 1.3 million of people dying
each year caused by the traffic accident and this amount will
increase to 1.9 million in 2020. In Indonesia, the disability
proportion and the death number because of accident is still
high enough which is most of 70% traffic accident victim are
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a motorcycle driver who is late in getting a first aid and the
head injury is the first order of all types of injuries
experienced by the traffic victim [3][4].

The main component in giving the first aid in an
accident, both massive accident and single vehicle accident is
communication. CCTV technology and frequent monitoring
from the police is less effective because there is a limitation.
As like the CCTV which does not exist in an isolated area and
only specialized in an urban area. Then, the monitoring or
surveying every road frequently by the police will be also not
effective because the accident can not be predicted.

Based on the explanation above, it requires a new
technology which can communicate the accident victim with
the police and the nearest hospital to fasten the evacuation
and to do a first aid. Smart Helmet (HEPINAR, Helm Pintar),
is a new technology on the safety helmet which can be used
to know the user position when the helmet is used and may
become a communication media between the user with the
near hospital if there is an accident. With this technology, the
worker can predict the time travel and the location place to
make the evacuation process easy if there is an accident
happened.

The technology is a navigation tool based on the satellite
which is more known as The Global Positioning System
(GPS) [5] [6]. The GPS is a global coordinate system which
can help to determine the coordinate of an object wherever in
the world of both latitude and longitude coordinate If the
safety helmet is applied in this technology, the driver will be
monitored the coordinate by the GPS if an accident happened.
The position data of the driver will be recorded by a
microcontroller to be processed and transmitted
automatically. This data transmission uses a GSM module
[7].

On this research it will be designed a control and
monitoring system of safety helmet by real time and
automatic. The system consists of the GPS, Arduino
microcontroller and GSM module. This research aims to
construct a monitoring system of the driver if an accident
happened and the most important is it can give the first aid
quickly and accurately.

Il. METHODS

Two parts of the system that will be designed, constructed,
analyzed, and tested are: the first part is a designing and
constructing of navigation tool on the safety helmet. The
second part is an arduino programming in order to connect
with the GPS and SMS Gateway.

The general illustration of a post-accident notification
system on this research can be seen at Figure 1.
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Figure 1. The General Illustration of Navigation System on

the Safety Helmet
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Figure 2. Navigation System on the Safety Helmet

Steps that will be done in the designing and the construction
of three parts of this system are: (1) The first part is designing
and constructing a notification system which is located in the
helmet: the post-accident notification system on the helmet
consists of GPS receiver, Arduino Nano microcontroller [8],
and GSM Module. The working process of the notification
system on this safety helmet is if the emergency button on the
helmet is pressed, the GPS receiver will receive a signal from
the GPS satellite reading. The GPS receiver will calculate the
position coordinate and time travel from the nearest hospital.
The microcontroller is programmed to obtain data from the
GPS receiver which consists of position data and time travel
toward the nearest hospital in the evacuation process (Figure
2). Then, microcontroller will transmit the data through GSM
module based on SMS gateway in the nearest hospital number
and the victim's family. (2) The second part is receiving
system through SMS. Smartphone of the hospital or the
victim's family will receive the position data and time travel
in the safety evacuation process in the form of SMS. The
position of accident victim will be represented by a point of
digital map.

The research results are from the construction of hardware
and software, and the performance testing from every part of
the circuit and the overall system. The purpose of this testing
is to find out the performance from every part of the overall
circuit system. The testing is done in two steps. The first step
is done at Basic Electricity Laboratory, Faculty of
Engineering, University of Jember. The second step is done a
testing by real time along the travel of Jember-Lumajang.

Hardware which is made consists of 2 (two) parts which
are: a system on the safety helmet and a system on the
android of the hospital. The block diagram figure of the
hardware can be seen at figure 4.
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Figure 5. Communication system on the Android.

Software is done by using the arduino programming
language to program the microcontorller, while to receive the
SMS at the android is using the default application of the
handphone. The flowchart of the software can be seen at
figure 5.

Software consists of 2 parts which are: microcontroller
program construction which will be located on the safety
helmet. Microcontroller program uses arduino software by
using arduino programming language. The purpose of this
programming is to do a reading of coordinate location of the
driver if the driver is facing an accident from the GPS then
transmitting to the nearest hospital and the family. Data is
transmitted in the form of SMS by using GSM module. (2)
which is doing an arduino programming in order to send the
message to the smartphone [9]. The purpose of this
programming is to be able to do a reading on the link which is
directly connected to Google Map. Google Map is a service
of web maping which is developed by Google. This service
gives the image of the satellite and road map, so that the
driver position in the accident will be exposed in the digital
map.

A. Microcontroller Programming on HEPINAR.

This microcontroller program on HEPINAR is made to
receive data from the GPS and transmit the data to the nearest
family and hospital. The data transmitting is via SMS by
using GSM module. GPS receiver will receive data from the
satellite as follows:

-8.185287 113.683741 4 hours 43 minutes
-8.188799 133.659931 4 hours 37 minutes
-8.197259 113.632400 4 hours 29 minutes

Data coming from the GPS are not all used. The first
purpose of this research is only to determine the driver
position so that the data obtained is only the position data.
The task of microcontroller is obtaining data required which
are longitude and latitude coordinate and standard time of
UTC (UTC Time).
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Figure 5. Flowchart of Software System

Latitude and longitude coordinate data are required to
determine the driver position and the time data (UTC time) is
required to know the fastest route for evacuation.

After the microcontroller has obtained data required, the
thing which needs to be done is the data will be transmitted
via SMS to GMS number of the hospital and family [10][11].
SIM Card provider which is used in this research is Indosat.
The command standard used is AT-Command, while the
protocol is called as unit data protocol (UDP) [12]. On this
research, it uses GSM SIM800L module, so that to be able to
send and receive messages, it uses the available library.
Commands to send messages

serialSIM800.write(“AT+CMGS=\"000\"\r\n")

Where 000 is a number of character pair of UPD data which
want to be transmitted. In the UDP data later, the sending
destination number and SMS message we want are saved.
Commands to send messages

serial SIM800.read(“AT+CMGS=\"000\"\r\n")

Where 000 is SMS index number that wants to be read in the
storage memory (SIM card).

B. Program on the Arduno

The program on the arduino uses arduino program. When
the smartphone receive a SMS consisting link, and the link
will be directly connected to google map. Google map
program is a viewer program of digital map. To see the safety
helmet position used by the driver on the map, then Google
Maps have to be connected with internet.

The flowchart of the program at the monitoring post is as
follows: After the SMS in the form of position data has been
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Table 1. Hardware Testing Result

Parts of Tool Description
Minimum system of Works well
microcontroller

Microcontroller interface Works well
with GPS

Microcontroller interface Works well
with GSM

Android interface with GSM ~ Works well

Tool Installation on the Installed in the cork helmet

Helmet

Table 2. Hardware Testing Result

Parts of Tool Description
Reading program of GPS Works well
data

Data receiving program with ~ Works well
SMS

Data reading on Google Works well
Maps

received by the monitoring post GSM, the monitoring post
GSM will be shown codes as follows: +CMTI: "SM",1, the
code indicates that there is a SMS inbox/ received.

C. Tool Testing

Hardware testing is done part by part, with a purpose to
make easy to track the error if the error happened, after all of
the parts have worked well then the system is overall tested.
Hardware testing result can be seen at Table 1. Software
which is tested is a program on the microcontroller and
computer. Software testing result is figured at Table 2. The
system testing overall is done along the travel of Jember-
Lumajang Regency. The result of the testing and the
measurement of helmet position coordinate is figured at Table
3, while the visualization of safety helmet position trace on
the smartphone screen can be seen at Figure 6.

: 0@

Figure 6. Visualization Result of Experiment Data on Godgle‘ Maps.

IV. CONCLUSION

From the whole discussion in this research, it can be
concluded that the GPS application on the safety helmet
monitoring system can be applied well because the coordinate
position data of GPS satellite can be detected well on the
Google Maps program. The transmission of driver position
coordinate data if the accident happened via sending media of
SMS which can be applied along with GSM signal from the
provider so that the SMS sending works well. This
technology might help the evacuation process faster because
the driver position if the accident happened can be known
early

INSIST Vol. 4 No. 1, April 2019 (195 — 198)



INSIST Vol. 4 No.1, April 2019 (195-198)

http://insist.unila.ac.id/
DOI:10.23960/ins.v4i1.195

[1]
[2]
[3]

(4]

[5]

198

Received: 22/07/2018
Accepted: 05/01/2019
Published online: 01/04/2019

Table 3. Data Result of Safety Helmet Location Experiment

Data Location Link Latitude Longitude Time
1 Kaliwates :‘;22/@’%";2“8(’7"?'163%’8”;’7'}4‘?’3/ P -8.185287 113683741 4 hours 43 minutes
2 Sempusari ht:ggé%gggg'i;ggg‘ga&?fl P -8.188799 133.659931 4 hours 37 minutes
3 Jubung “‘ﬁ‘;c’ém‘;‘;‘gg'ifg?g”é?f%p -8.197259 113.632400 4 hours 29 minutes
4 Rambipuji htﬁgé’éwjggg!if;%?g%'@ -8.214291 113.604039 4 hours 32 minutes
5 Langkap ht:ggé%ggg‘i'ifg@gj?"g/ P -8.202281 113.554476 4 hours 17 minutes
6 T&E?g#' httlgclé‘;vév‘{vsgggg'imﬁg‘ggsl P -8.162298 113.446035 4 hours 15 minutes
7 Sadengan htﬁggémgg‘;g'ifg%?g%’g -8.129274 113.402623 4 hours 24 minutes
8 Sukosari httlgrclémgggg!iic;r;{ranga%p -8.114020 113.313868 4 hours 27 minutes
9 S:rlg:; httlggé%ggg‘;'ifg%g‘sagj P -8.096567 113.268592 4 hours 18 minutes
10 Tgamrgr‘]’k httlgc/émgggg'ifgrﬂg“gaggl P -8.122360 113.219999 4 hours 20 minutes
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