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Abstract 
   For the last couple of years, the safety issues are being the most threatening factor in 

Bangladesh. Individuals safety is not assured in spite of several laws which has already been 

imposed. In this paper, a suitable solution is being proposed to this problem where an Android 

application naming ‘Savior’ is embedded with its companion device ‘Buddy’. The total system 

can notify the emergency contacts of a user, nearby ‘Savior’application users and the consent law 

enforcing authority about the user/victim’s location by a ‘doubletap’ from the proposed 

application and assures safety during staying at home and traveling. It can also be used as anti-

theft. Even, if the mobile device is snatched from the victim, ‘Buddy’ can activate the application 

within 10 meters distance. The total system is tested in various conditions and the cumulative 

success rate of the applied features is found approximately 93%. This paper describes how the 

total security system works and how it can assure the safety of auser.   
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1.Introduction 

 

1.1 Background 
   Bangladesh is a very densely populated country. A small country with a huge population 

tends to bear much more negativities than others. Despite strict laws and efforts of raising 

awareness; harassment, molestation, rape, snatching, kidnapping, abduction, murder etc. are 

increasing alarmingly.  But this country has shown very positive response towards technology. 

Among many technologies, mobile phone technology has grown the most as it’s a low cost and 

convenient system of communication. The users have grown to a great extent throughout the 

years [1]. At the end of September 2017, the total number of mobile phone subscriptions has 

reached 140.713 million [5]. And the total number of internet subscribers has reached 79.227 

million at the end of September 2017 [6]. The number of mobile phone subscribers increased 

from 557,000 to 133.7 million in December 2015 in Bangladesh [7]. Most of the users use 

Android-operated smartphones. A survey on a random sample of different age groups of mobile 

phone users in Dhaka- the capital of Bangladesh, shows that the percentage of Android Operating 

System user is 57 [8]. Most of them use various applications on their phone based on their 

interest and convenience. However, the safety issues in this country are very acute. A college girl 

had been killed after being gang-raped on a moving bus by the helpers of that bus while she was 

traveling from Sirajganj to Mymensingh on 25th August 2017 [9]. Another girl named Tonu was 

murdered after rape on March 20th in 2016 [10]. Yaar Hossain, Tonu'sfather, said to a daily 

newspaper, "We are disappointed as the killers are yet to be identified in two months [11]. Dr. 

Mubashar Hasan, a teacher of School of Humanities and Social Sciences of North South 

University has been missing since 7th November and has no trace yet [12]. This kind of incidents 

might not have occurred if the victims got proper help at that time. The situations worsen for the 

lack of proper evidence. So, we tried to find an easy, cheap and user-friendly solution to the 

safety issues. The App is very user-friendly and it can run in the background while using minimal 

power. The companion device is very cheap andeasy to use. 
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1.2Related Works  
   In Bangladesh, several groups of people are working on finding easy solutions to 

thesafety issues. Among them,one notable work is ‘Protibadi’ [4].In ‘Protibadi’, they focussed 

mainly on sexual harassmentof women and gender security in urban Bangladesh.By using the 

‘Protibadi’-Android App,a user can send SMS to her ‘Emergency Contacts’ with her location if 

available through GPS. In our proposed work, we added that feature along with many other extra 

features which can ensure more safety for the users of both the genders. 

 

2.Proposed work 

 

2.1 System Design 

In our proposed system,‘Savior’- an Android application is incorporated with Arduino 

Nano which is an open-source electronics prototyping platform [3] and Bluetooth module (HC-

05) to build the companion device and connect it with the App through wireless communication 

[2]. ‘Savior’ needs some specific access for working such as mobile device’s location access, 

Bluetooth, data connection, make and manage phone calls, send and view SMS messages and 

storage permission. At the time of installation and in terms of first use it asks for these 

permissions from the user to operate.  

At first, it tries to pair with its companion device ‘Buddy’ via Bluetooth. After the first time, it 

connects automatically if the Bluetooth of the mobile phone is turned on. The Bluetooth module 

transmits a signalfrom ‘Buddy’ to mobile via Bluetooth if the button of ‘Buddy’ is pressed. 

‘Buddy’ is powered by a 9V battery. The total area of it is 6 square inches. 

 

2.2Tools and Resources 

For the Android Application ‘Savior’ – 

 Android OS 4.1+  

 Java 

 XML 

 MySQL 

 Google Maps API 

For the Companion Device ‘Buddy’- 

 Arduino Nano (ATMega 328) 

 Bluetooth Module HC-05 

 Switch 

 Resistors (220 ohm, 10k ohm) 

 9V Battery and Connector 

 

Figure 1: Block diagram of the proposed system 
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2.3Features of ‘Savior’ 

The Appprovides the user with the following features:  

 It can save and make call to the saved emergency contact numbers 

 It can send SMS to the emergency contacts with user’s current location and a link 

of Google map pointing the victim’s location 

 If there is no data/internet access, it can get and send GPS data (latitude, 

longitude) along with the link of Google map containing the victim’s location 

 It can send notification alerts to the nearby ‘Savior’ users. It works properly if the 

application is installed on the other devices which are nearby (GPS location 

needed) and the internet connection is available. 

 Using current location, the App can provide the mobile number of the nearest 

Police station and can call 

 User can also call 999 (National emergency help desk number of Bangladesh 

[13]) 

 A travel note(contains starting point and destination point)can be saved,which is 

also sent through the SMS   

 It can run in the background consuming very less battery power of the mobile 

phone 

 User can seehis/her current location through the App  

 It can sync its data with the server 

 Automatic paring is possible with the companion device- ‘Buddy’ while the 

Bluetooth is ‘ON’ on the mobileand ‘Buddy’ is in range. 

 User can also send voice mail if necessarythrough email to the emergency 

contacts 

It will work perfectly with all these features if the mobile device has internet connection, GPS 

and Bluetooth turned on. 

 

2.4App Options Menu 

In order to use this application, the user needs to sign up first. It will take only four 

information(name, mobile number,email address and password).  

Figure 2: (a) Options Menu, (b) Example of ‘Emergency Contacts’ 
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There is a set of several options in the App options menu. They are- 

i. Self-info:It will take the personal information of the user which were given while signing up. 

One can change his/her info later if necessary by providing the correct password. 

ii. Travel Notes: User can set his/her starting and destination point here just prior to going out 

ofhome. 

This will be sent along with other information via SMS to the emergency contact numbers and to 

the contact number of the nearest police station from the victim’s current location. 

iii. Contact list:Here,a user can save multiple emergency contacts (name, mobile number, email 

address). The contacts are used to send SMS and email. User can alsocall to the emergency 

contact numbers from here. 

iv. Voice Notes:This feature is used for keeping voice notes instantly using the App. 

v. Draft Messages:Several messages can be saved here as draft. It can be easily sent to the 

emergency contact numbers. 

vi. Where Am I:It shows the current position of the user. It needs the GPS to be turned on. 

‘Savior’ uses Google map to show the location. 

vii. Paired Devices: Here a user can check if ‘Buddy’ is paired or not and can control it. 

viii. Settings: User can configure sound and some additional settings here. 

ix. Feedback: A user can send feedbacks after using this App and device environment. 

Suggestions and criticisms would be collected from here to update and upgrade the App in future. 

x. How to Use: This option shows a short slide show about how to use ‘Savior’ and ‘Buddy’. 

xi. About the App: In this section, the App version, release date, new features and other details 

are shown. 

xii. Sync: The App has both offline and online features. Sync is for the synchronization between 

the App data and the server data. The App will sync automatically when connected to a Wi-Fi 

network. The user can also sync manually by tapping on the sync option. 

xiii. Log Out: The user can log out from the App if s/he needed. When s/he log on to another 

device, the App will sync his/her previous data from the server. So, there is no hassle of inputting 

the previously saved data again. 

 

2.5User Interface 

On the home page, there are seven different buttons for different works. Those are- 

i. Message Emergency Contacts: This button will retrieve the location name of the user from GPS 

and attach it with the travel note along with a link of that location and send it to the emergency 

contact numbers and the nearest police stations ‘Duty Officer’. If the data connection is not ‘ON’ 

on the mobile device, the App will send the latitude and longitude of that location and the link of 

that location to the persons mentioned above. 

Figure 3: (a) Homepage of the App (b) After double tapping the main button (c) SMS sent by the App 

with victim’s location 

International Journal of Pure and Applied Mathematics Special Issue

3362



 

 

ii. Call Emergency Contact: By tapping this button the user can quickly call to the first person in 

the emergency contacts list. 

iii. Call 999: User can call instantly to the National Help Desk number of Bangladesh from the 

App. 

iv. Call Police: From GPS data the App can find the nearest police station. By finding the nearest 

police station the App will set the mobile number for calling the ‘Duty Officer’ of that police 

station. 

v. Saviors Nearby: In critical situations, the people those who are nearby can help the most. By 

tapping this button, the App will send notifications with the location of the victim to those 

‘Savior’ users who are within 500-meter radius (GPS should be ‘ON’), asking for help (up to10 

people). If the internet connection is not available on victim’s mobile device, it will send SMS to 

the nearby ‘Savior’ users containing latitude, longitude and location’s link. The SMS will be sent 

from Savior’s SMS server masking the sender's name as ‘Savior’. By this, the privacy of the 

victim will be completely maintained. But, it will need a paid subscription to use this feature. 

vi. Notifications: The notifications store here when a victim taps the button- ‘Saviors Nearby’ and 

the internet connection is available. A user will get notification if s/he is in 500-meter radius of 

the victim. By clicking a particular notification, the App will head a user to that victim. 

vii. Main button: This is the master button. In anemergency situation, a user can do all the 6 tasks 

at once by double tapping this button. The icon changes if the double tap is successful. This work 

can also be done by the companion device ‘Buddy’. 

 

2.6Features of ‘Buddy’ 

‘Buddy’ is the companion device whichcan pair with the mobiledevice using Bluetooth 

technology.It has a push switch. By pushing the switch,certain tasks can be done with the helpof 

the App. It can also work if the App is running in the background.Pushing the switch of ‘Buddy’ 

ignites the main button of the App by which it can simultaneously send SMS to all the emergency 

contact numbers and to the contact number of the nearest police station, call the nearby police 

stations Duty Officer and send a notification alert to the nearby ‘Savior’ users with victim’s 

location.  

As in some situations, a fraction of a second can save a life.For those kinds of situations,‘Buddy’ 

is designed and made. A user doesn’t need to open the App and click since only one press on the 

switch of ‘Buddy’ does it all. But we prevented unwanted multiple clicks within 10 seconds of 

the first click is done by the user.  

 

3. Results and Discussion 

Figure 4: (a) Circuit of ‘Buddy’, (b) The prototype of ‘Buddy’ 
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We examined the range in which the companion device works perfectly with the App. 

Therange is approximately 10 meters, but it works better within 8 to 9 meters. Wetested the 

whole system in the moving vehicles, rural areas and also in urban areas by 50 attempts. 

In Figure 5, three different pie charts have been shown. The first one is for urban areas where 

95% attempts were successful while 5% attempts were failures. In the rural areas, the system 

failed 11% times to produce the expected result for the poor network there. In the moving 

vehicles, the system failed 8% of the times as location changes too fast.So, the optimal result of 

the ‘Calling Police’ feature did not produce the expected result each time in moving vehicles. 

In Figure 6, the average success rate of individual featureshas been shown. For 50 attempts, the 

average success rate ofall the featuresis approximately93% achieved. All the calling features 

worked extremely well. Only a few times it missed for whether the network condition was poor 

or there was less balance for calling. ‘Buddy’ worked well in its range and also worked perfectly 

while the App was running in the background. We also surveyed on 57 persons of different age, 

sex and workgroup about the user-friendliness of the whole system on vocal interviews. 52 of 

them responded that the system is very easy and convenient to use. Three of them said it’s easy 

but it’ll take some time to be familiar with the environment. And two people said they are not 

interested in the App.  

 

4. Conclusion 

Figure 5: Success rate of the whole system at different places 

Figure 6: Success rates according to the test results of each feature 
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As the number of users of smartphone is growing day by day, this application may work 

as a constant safeguard. The proposed project provides security and safety to its userswhile 

staying as well as going out of the home. Mobile device, which a personkeeps always with 

him/her can become a friend in the time of emergency. In the worst cases, the App data, 

messages, emailsetc. could be used as evidenceby the law enforcement agencies which might 

save a lot of time. The system also gives a user all the rights to decide to which extent s/he wants 

to share his/her information. The App is tested and 93% success rate was achieved. ‘Buddy’ 

works smoothly and seamlessly which makesthe system more trustworthy as it ensures instant 

readiness of the system.The use of this whole system can increase awareness by which the rate of 

safety issues could be lessened.Asa whole, this system can be the one-stop solution to the safety 

issues and many other unwanted situations. 
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