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Abstract—Most safety applications already existing in the
market send SOS messages to the victim’s saved contacts and
the police, which could prove to be slow in situations which
demand urgency. We propose a system to counter this and to
respond to such emergencies. We store real-time location of our
users and when anyone presses the SOS button, all users in a 100
meter radius, around that user, are notified about the emergency
along with the coordinates of the victim. Our application also
maintains a comprehensive first-aid and emergency response
guide which the users can peruse so they can be more helpful in
such situations.

Index Terms—General Safety, Mobile Application, Geolocation

I. INTRODUCTION

Every day, thousands of people fall victims to such mishaps
as accidents, personal crimes, and medical emergencies. Most
of the times, help arrives too late. Stats show that 1214 road
crashes occur every day in India [21]. In 2015, there were
about five lakh road accidents in India, which killed about
1.5 lakh people [22]. In 2016, the number of accidents was
4.8 lakh, resulting in a loss of 1.5 lakh lives [23]. In 2017,
the number of accidents was 4.6 lakh, with 1.47 lakh deaths
[24]. The number of reported crimes in India were 50 lakh in
2018, and increased to 51 lakh in 2019 [25]. Crimes against
women were reportedly more than 3 lakh in 2015 alone. This
includes rape, dowry deaths, molestation, attack on modesty,
kidnapping and abduction, and trafficking, among others [26].

These numbers are much higher than some of the other
countries in the world. This could be because of the high
population of India and a lack of attention to personal
safety. Fortunately, with the increase in the reach of
technology to the population, and the expansion of 4G in
the country, technology can play a pivotal and advantageous
role in extending some help to people in emergency situations.

Stats show that the usage of internet in India has exceeded
half a billion people. at around 627 million in 2019, with
97% of users having access to a mobile device that supports
internet [27]. The increase in number of mobile users and the

advancement of technology has reduced the crime rate greatly.

Many emergency services applications have been developed
to aid those in need. However, all of them are targeted towards
women-centered affairs. No applications have been made
keeping in mind a general audience. As a result, the scope of
these applications is fairly limited.

Such applications are available to aid victims of crimes
and people in emergency situations. However, most of them
don’t provide a feasible solution to the problem of urgency,
that is, making help available as soon as possible.

Vigila is a safety application that is developed keeping the
urgency of emergency situations in mind. The primary goal
of the application is to make help available to victims as soon
as possible. Since most people have a smartphone nowadays,
we propose a mobile application with an easy-to-use interface
and a set of handy features for use in almost any type of
emergency situation.

In addition to basic features like emergency alerts and loca-
tion sending, the application aims to get help from civilians by
alerting anyone within a 100 m radius. In the current version of
the application, when the victim presses the emergency button,
the civilian receives the location of the victim as an SMS and
can choose to help the victim. Keeping in mind that civilians
may not be aware of the proper procedure to help victims, the
application also provides national emergency helpline numbers
and basic emergency guidelines like First Aid information and
CPR instructions, as well as instructions on self-defense to
fend off attackers. The victim can also place a call to the
emergency contacts and helpline numbers from the application
itself.

II. LITERATURE SURVEY

The main objective of the survey is to find already existing
applications, compare their functionalities, discuss their pros
and cons, and find solutions to existing problems. The most
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important feature of any safety application is sending an alert
message to emergency contacts along with the location of the
user. Papers [1], [2], [4] - [20] propose a solution where the
application sends the location of the user to the emergency
contacts, papers [9], [12] - [14], [19], [20] also send the
details to the police.

SMARISA by N. R. Sogi et. al. [1] is one such wearable
device that aims to help women in distress. In addition to
providing location services to emergency contacts, it uses
a camera module to record the crime for evidence and
Messaging services to aid in alerting the emergency contacts
with the incident. This is the most basic feature of any app.
Some apps provide audio and video recording features to add
to the functionality of the app.

In the system proposed by S. Mandapati [8], along
with sending location information over SMS to emergency
contacts, the users can also make audio/video calls. It also has
a feature to imitate calls and also provides first aid information.

G. Toney et. al. [6] proposed a solution with three methods
for the victim to switch on the system. The user can either
switch it on manually, can twist their wrist (this motion is
captured by a flex sensor) or if the user falls it is picked
up by a fall sensor which triggers the system to send SOS
messages, audio and video to emergency contacts.

B. Thota and U. K. Kumar .P [11] propose a system with
continuous location sending to emergency contacts. The user
can save up to 4 emergency contacts. Once the “start” button
is pressed, the location of the victim is saved to the database
after every 30 seconds. This location is sent to the saved
contacts through an SMS after every 5 minutes until the
application is stopped.

T. Chowkar et. al. [18] propose a mobile application that
can track the user’s location, record audio and take pictures.
The app is connected to a hardware device that can be
triggered in times of emergency. This trigger immediately
sends the location of the user to their emergency contacts
along with an audio recording and a picture taken from the
user’s mobile phone.

S. Punait and A. R. Askhedkar [17] propose a wearable
device that can be embedded into a purse or clutch or also into
clothes. When the user is in danger, they can press a switch
to send an SMS with location details to their emergency
contacts. The user’s information is also continuously stored
on the cloud so that the last available location of the user can
be accessed if the user is disconnected from the internet.

The above papers only provide the location of the victim
and do not take into consideration the time taken to respond
to the distress signal. Some of the following papers try to do

this by alerting the police as well as the emergency contacts.

A. Singh and V. Barodiya [14] propose an application
periodically tracks the user’s location. If there is a sudden
change in the user’s speed, the application sends an alert
to the user failing to answer which, the alert is sent to the
nearest police station and emergency contacts.

SafeBand by M. N. Islam et. al. [9] is a system consisting
of a wearable band to be used by the victim, and two mobile
applications, one for the victim and one for the police. When
the user (victim) presses a button on the band, the location of
the victim is sent to the nearest police station their emergency
contacts. The police can acknowledge the request on their
application which will turn on the light on the wearable
device. The system can also detect if the wearable device is
disconnected and the police are notified after a set amount of
time.

A. Z. M. Tahmidul Kabir et al. [20] assume that there
is an active volunteer system in existence and propose a
dual device-application solution connected via Bluetooth. In
emergency situations, the emergency button can be triggered
via the wearable device or with the application, which saves
the user’s location to the cloud. It is then sent to the nearest
volunteers as well as the police and emergency contact list,
who can reach out to help.

The application proposed by D. Chand et. al. [13] provides
the choice to either press the PANIC button or shake the
mobile device 40 times within 8 seconds to trigger the
sending of SMS to the police. The police receive a list of
the user’s details and emergency contacts and can forward
the message to the emergency contacts. The application also
places a call to the police helpline after the message has been
sent for further assistance. There is also a maps interface for
the police which contains the location of each emergency.

The application proposed by S. Sangeetha and P. Radhika
[12] continuously tracks the location of the user through GPS
and stores it on the server. The user can press an emergency
button in the application which will send the contact details
and the current location to the emergency contacts and
the police. The user can also upload their schedule to the
application and any deviation from the schedule will also
send an SMS to the emergency contacts.

D. S. Prashanth et. al. [4] propose a similar system wherein
after login, the user enters their destination address and starts
navigating. The live location of the user is continuously
recorded for the emergency contacts to view. It also features
an SOS button that sends the location coordinates to
emergency contacts, a spy camera feature to silently take
pictures, a document that consists of First-aid information
and emergency helpline numbers.



The application proposed by I. A. Mane et. al. [7] sends
an image and location information to the user’s emergency
contacts, followed by opening the camera to capture images
just with the click of a button.

These papers provide additional features like audio and
video recording and police contacts, but the response time
may still be too long in cases of extreme emergencies.

M. Mahajan et. al. [5] propose a wearable device that after
being switched triggers a microcontroller to produce a shock
and simultaneously capture video/audio to be stored on a
micro SD card. It also enables the user to send SMS with
location coordinates to emergency contacts.

B. Sathyasri et. al. [10] propose a hardware-based solution
where the location of the user can be sent to the registered
contact at the click of an emergency button. It also consists of
a vibration sensor which can detect anomalies and trigger the
sending of the location, a neurosimulator which can deliver
a non-lethal shock to the attacker and an IoT module which
tracks the last location of the victim.

SecureU by A. Donde et. al. [15] is a proposed application
where the user can send an alert message with the user’s
location to 5 emergency contacts at the click of an alert
button. It also provides required services such as the location
of hospitals or pharmacies in case of an emergency. It also
has the facility of capturing video and audio. Apart from that,
the application has a taxi calling service.

R. R. Khandoker et. al. [19] propose an application which
activates on the press of an SOS key or with voice commands.
This starts an emergency service that sends an alert message
along with the location of the user sent to their emergency
contact list and country helpline numbers every 5 minutes.
The application also has a live streaming feature so that
contacts can watch a live feed of what is happening, and
an audio recording feature. The application also shows the
location of the nearest police station.

V. Sharma et. al. [2] propose SMART SHOE which is
a shoe that has a GSM module embedded in it to send
alert messages on flipping a switch and GPS module to
send the location of the victim. It also consists of a taser
that generates a shock of 400KV and a camera module to
live stream video captured by a camera, connected to the shoe.

On invoking this application by S. A. Akash et. al. [3], an
SMS is sent to emergency contacts and a loud siren noise is
generated even if the phone is in silent mode. This can only
be switched off by the user on entering a lock pattern. The
user can also schedule a timer-based SMS when travelling
through an unsafe area which can be switched off if the user
does not face any problems. It also captures images and
has a fake call feature if and when the user wants to leave
an inconvenient place. The mobile phone of the victim’s

emergency contacts, on receiving an SMS, produces a loud
siren to attract their attention.

D. G. Monisha et. al. [16] propose a two-way system: a
hardware solution and a mobile application. The hardware
device can be activated with just one click, which sends a
distress message to the police along with the location of the
person. The device also has audio-recording capabilities. It
also has a hidden camera detector to find whether there is any
hidden camera in the surrounding. The main feature of the
application is sending SOS messages along with the current
location. The message is sent to the user’s emergency contacts
every two minutes. The mobile application has audio and
video-recording features, along with a hidden camera detector.

These are some of the most sophisticated apps in the market
and have a lot of features that come in handy in various
situations. However, none of them have a completely viable
solution to make help available as soon as possible. The best
way to make help available immediately is to involve civilians.

III. PROPOSED SOLUTION

Fig. 1. Flow diagram of Vigila

After going through several existing applications on the
market that already cover this problem, we noticed that most
of them only notify certain select contacts along with a few
applications having some additional features like recording
audio [15], [16], [18], [19] or an inbuilt taser [2]. However,
such contacts may not be able to respond immediately to
the situation. So, we thought of making an application that
would notify the nearest people who have the application
installed on their phone, ensuring that help is nearby. Another
application [20] is quite similar and proposes to notify
volunteers at NGOs. However, it still only notifies a limited



number of people and these people may not necessarily be
nearby. While brainstorming we also came up with other
features like collecting data so the app can then mark areas
where it is being used most often. All these features and
others we thought of have been described in detail in this
section along with a flow diagram of the application.

a) Guidelines for civilian first responders: It is not
expected of civilians to know how to tackle emergency
situations. They need some guidelines when they reach the
site of emergency. Our application will contain guidelines for
the first responders to help the endangered victim through
first aid, tackle the attackers and control the situation as
much as they can before the arrival of the police. The users
of the application will routinely be prompted to go through
the guidelines for the general awareness.

b) Marking unsafe areas based on app usage: The
application will collect data on when and where it is being
used. Based on the usage of emergency features in different
areas, the application can determine unsafe areas and
mark them as such on the map, so that users can avoid these
areas or notify emergency contacts before entering these areas.

c) Send Alerts to Emergency Contacts: Users can
add any number of people to their emergency contact list.
The victim can send an alert to their registered emergency
contacts. The alert could be in the form of an SMS which
includes the location coordinates of the victim. This would
enable the emergency contacts to take action on behalf of the
victim. This feature is already implemented in existing work.
In our system it acts as a fallback mechanism, where in the
worst case scenario even if there are no responders or there
is poor network coverage in that area our application would
be as good as any other application on the market.

d) Send Alerts to Nearby People: Emergency contacts
and police may not be able to arrive in time to help the
victim. Hence, it is better to alert the people near the victim
for rescue. The application will dynamically create a 100
meter radius when the victim is in danger and presses the
SOS button. Any user in this radius, having our application,
will be sent an alert stating that there is a victim in the nearby
area. If the user chooses to help the victim, the user will be
displayed the location of the victim.

e) Police instructions: As soon as a civilian responds to
an SOS message, the contact of this person will be sent to
the police. The police can then instruct the civilian over the
phone on how to handle the situation as best they can, until
the police reach the site of the emergency. This is an added
feature on top of the already existing guidelines provided by
the application.

f) Police collaboration: In our proposed system, we
plan to implement a feature which will mark unsafe areas

based on the app usage. This data collected by the application
in different areas could be made accessible to the police, so
that they get an idea of unsafe areas in their locality and
increase police patrolling in those areas.

g) NGO collaboration: Along with the police, we plan
to collaborate with NGOs that want to work with us. These
NGOs could have volunteers as first responders in areas
around them so that help can arrive more quickly.

Figure 1 shows the flow diagram of the application. The
application will provide an SOS button outside the application,
to avoid delay in emergency situations. Once the emergency
contacts have been fed into the application, the user can click
this button to send their location and alert the emergency
contacts, nearby NGO volunteers and local police via SMS.
If the user’s device has an active Internet connection, the
application will create a 100 meter radius around the user and
alert and send the location to the people having this application
in that radius. The users can also access the application to add
or edit or delete the emergency contacts, view a map of safe
and unsafe areas around them and view the guidelines for
emergency situations.

IV. IMPLEMENTATION

Fig. 2. System Architecture of Prototype

The prototype of the application was built using Google’s
Flutter (version 1.22.2) and Cloud Firestore and several
public Flutter packages. It has been designed to work on any
Android device starting from Android 5.0, but the intended
version is Android 11.0. The prototype also requires a stable
internet connection and various permissions such as location,
SMS and calls.

When a user first starts up the application, it shows an
introduction screen that summarises the main features of our
application. This screen is only shown once to save time in
case of an emergency.

The application makes use of Firebase email authentication
for verifying the user. After the user signs-up, their details



(first name, last name, email address, contact number and
blood group) are saved to the database. Once a user logs in
or registers, they remain logged in until they manually log
out. This ensures that the app directly opens up to the SOS
button screen and no time is wasted in emergency situations.

The application also has a comprehensive first-aid
and emergency response guide, which would enable first
responders to handle the emergency situation to the best of
their capability until professional help arrives. It also has
a list of helpline numbers who can be contacted from the
application itself in an emergency.

The user is routinely prompted to store their emergency
contacts in the application and read through the guidelines so
as to be prepared for an emergency situation.

When a user presses the SOS button on their device, the
application fetches that user’s location, using the geolocator
package1. The application then fetches the details of the
emergency contacts as well as the users in a 100-meter
radius around that device. The users’ location is periodically
updated to the database and the geoflutterfire package is used
to check if they are in the 100 m radius 2. The application
then proceeds to send an SMS (as shown in Figure 2), using
sms maintained package3, consisting of the device’s location,
to these contacts. The application continues to send the SMS
every minute till the application runs in the background. This
ensures that the latest location of the victim is continuously
sent and they can be easily tracked.

The screenshots of the prototype have been shown in Figure
3:

1https://pub.dev/packages/geolocator
2https://pub.dev/packages/geoflutterfire
3https://pub.dev/packages/sms maintained

Fig. 3. Prototype Screenshots

V. SYSTEM EVALUATION AND RESULTS

In order to evaluate whether our application would actually
be used by civilians, we conducted a survey of over 375
people in all age groups and genders. We created the survey
using Google Forms and circulated it amongst people we
know. The respondents were asked several questions to the
check whether they would be comfortable using the features
of our application. This section explains the details of the
survey responses.

Of all the responses we got, 42.4% of responders were
male, while 57.1% of responders were female. The majority
of responders were of age group 25-54 (40.7%) and 15-24
(36.8%), while 18.8% of the responders were of age 55-64,
and 2.6% people were older than 65 years.

A majority of the responders (75.7%) felt somewhat safe
while roaming alone in the city, but almost everyone (98.1%)
said that they would prefer a mobile application to help them
in case of an emergency.

When asked if they would trust civilians to help them
during a crisis, around 29.6% of people said they would, while
54.2% of people said they might. However, a majority of
people (97.1%) said they would readily help or at least think
about helping victims near them. This percentage increased to
97.4% when they were informed that the application would
help them and guide them through the crisis.

Finally, we asked them if they thought whether an
emergency application that had features that we plan on
implementing would help reduce crime stats in their area.
63.2% of people said they thought it would, while 32.3% of
people said they thought it might.

The survey conducted shows that the application would be
really helpful in attending to crises. The features that we add
to already existing services would significantly help reduce
the response time and bring aid faster during an emergency.
At the very least, it does not cause any harm to the people
using it and protects the privacy of users.



VI. CONCLUSION & FUTURE SCOPE

After a thorough literature survey, we observed that already
existing applications propose a solution that is essentially a
different take on notifying friends and family, and in some
cases, the police and the nearest volunteers, directly with
the location of the victim so they can take the necessary action.

The main issue with these solutions is that help may not
arrive immediately and that it might actually take a few
minutes before the victim is safe. However, in life-threatening
situations, it is imperative that the victim be relieved of their
predicament as soon as possible. Our proposed solution, apart
from sending alerts to the users emergency contacts, also
sends alerts to nearby people within a 100 meter radius. The
purpose behind this is that it reduces the response time for
help.

The current implementation is a prototype of our appli-
cation, and has a few shortcomings. The prototype has no
way to stop sending SMS other than completely stopping it.
It also lacks some of the features mentioned in Section III.
These will be worked upon by us in the future. We plan to
collaborate with the police and share some of the data stored
in the database to avoid misuse of the application. We also
plan to seek help from NGOs for volunteers that would serve
as first responders.
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