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Abstract-In today’s world, security is the major issue for women. Harassments on women, elders and children are increasing day by day. 

The main objective of the paper is to observe psychological and physiological parameters with the various sensors and Raspberry pi and to 

provide security. The device gets activated by providing power supply. The focus of this study was to develop and track an emotional 

response of victims such as heart rate, temperature, acceleration, as well as sensing of the body movement etc. The relevant sensors were 

connected to Raspberry pi with a Wi-Fi module enabled, which allows the transmission of those sensor readings to a device in real time. The 

reading can be taken out continuously, when they reach the threshold value it determines the risky situation of the victim, and the 

corresponding location of the device is sent to the registered emergency contact via the developed mobile application. Accuracy of location 

is estimated by Global Positioning System (GPS) The threshold value of the Heart rate sensor is estimated in the program as below 55 and 

above 85(i.e. <55 &>85), similarly the temperature sensor also detects the high existence value of about >102 and push the processor to run 

the condition as soon as they reach threshold. These two parameters are deals with the estimation of observing psychological unit. Such 

units are increased when the person in emotional stress or under pressure condition, which can be correctly given by means of those sensors. 

The physiological movement such as sitting, standing, tilting can analyze by providing IMU module and vibration sensor. The body posture 

can be measurement in a three dimension (X, Y, Z) Abnormal detection sensed continuously by IMU then they make to work further 

referential condition for both accelerometer and gyroscope. The automated detection of the parameter makes the device to take an 

appropriate action at that instant of time, towards the society against women. 
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I. INTRODUCTION 

The most reported crime in India as in related articles is abduction and abusing of women. According to the statistics it has been found that 
every four out of five women/children are suffered due to the sexual harassment. Some of the rape cases are very gruesome and brutal. Several 
devices are developed to ensure the women safety. The recent practices in security improvisation involve the switch-based logistics, which fails 

under certain circumstances. Supposedly when a woman is in danger, she will face difficulties in pressing the switch. Hence it would be ideal when 
a device is designed which can detect their emotional responses and automatically turns on the device that will send warning messages to a particular 
emergency contact. 

In our paper, the device measures the psychological responses such as fear, anxiety, stress etc. It can be useful to know the mental state of 
a woman. This will not enough to sense the danger since these emotions can be raised due to personal reasons. Hence it would be a necessity to 
measure the bodily struggles of a woman to determine that the victim is actually in trouble due to some antisocial activities. 

Some of the sensors that can be used to detect such kind of mental states as well as body movements are IMU module (that contains 
accelerometer, gyroscope and on-chip temperature sensor), pulse rate sensor and vibration sensor. The mental responses can be fairly sensed by a 
pulse rate sensor.  

Further the body movements can be sensed by accelerometer and a gyroscope (measure the 360-degree rotation of the body). If these 
sensors’ value touches the maximum threshold levels, it will trigger the RPI (Raspberry pi) board which is programmed with suitable coding. RPI is 
interfaced with GPS module to generate location co-ordinates. This geological position will be sent as the warning messages to the assigned phone 
number. The message which has been delivered is further facilitated by a mobile application. The hardware implementation is of low cost and highly 
efficient. Nearly 90% of the crime is reduced per day, which can enhance better security.  
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The organization of this thesis is as follows: Chapter 2 covers the review on existing methods, Chapter 3 discusses about the proposed 
system and the implementation methodology of the system, Chapter 4 discusses about the hardware and software description of the project and the 
chapter 5 deals with the obtained results and discussion of the proposed project. Finally, in chapter 6 conclusion of the project is done. 

 

II.REVIEW ON EXISTING METHODS 

[1] The aim of this work is to develop a wearable device for the safety and protection of women and girls. This objective is achieved by 
the analysis of physiological signals in conjunction with body position. The physiological signals that are analyzed are galvanic skin resistance and 
body temperature. Body position is determined by acquiring raw accelerometer data from a triple axis accelerometer. Acquisition of raw data is then 

followed by activity recognition which is a process of employing a specialized machine learning algorithm. Real-time monitoring of data is achieved 
by wirelessly sending sensor data to an open source Cloud Platform. Analysis of the data is done on MATLAB simultaneously. This device is 
programmed to continuously monitor the subject's parameters and take action when any dangerous situation presents itself. It does so by detecting 
the change in the monitored signals, following which appropriate action is taken by means of sending notifications/alerts to designated individuals. 

[2] This paper describes about safe and secured electronic system for women which comprises of an Arduino controller and sensors such 
as temperature LM35, flex sensor, MEMS accelerometer, pulse rate sensor, sound sensor. A buzzer, LCD, GSM and GPS are used in this project. 
When the women are in threat, the device senses the body parameters like heartbeat rate, change in temperature, the movement of victim by flex 
sensor, MEMS accelerometer and the voice of the victim is sensed by sound sensor. When the sensor crosses the threshold limit the device gets 
activated and traces the location of the victim using the GPS module. By using the GSM module, the victim’s location is sent to the registered contact 
number 

[3] This paper focuses on a security system that is designed merely to serve the purpose of providing security to women so that they never 
feel helpless while facing such social challenges. An advanced system can be built that can detect the location and health condition of person that 
will enable us to take action accordingly based on electronic gadgets like IOT, body temperature sensor, GSM, Pulse rate sensor, buzzer and node 
MCU. We can make use of number of sensors to precisely detect the real time situation of the women in critical abusive situations. The heartbeat of 

a person in such situations is normally higher which helps make decisions along with other sensors like motion sensors to detect the abnormal motion 
of the women while she is victimized. The idea to develop a smart device for women is that it’s completely comfortable and easy to use as compared 
with already existing women security solutions such as a separate garment, bulky belts and infamous mobile apps that are just very abstract and 
obsolete. 

III.PROPOSED SYSTEM 

The assessment of the project is to determine the threatening situation of women by assigning a security. When a woman is under threat 
or in danger, the adrenaline gland secretes adrenaline hormone which is responsible for various physiological responses. These responses include 

increase of heart beat, sweat, high blood pressure etc. Measuring all such parameters is beyond the scope of the project. Hence the deciding parameters 
as far as this project is concerned are heart beat and sweat. The device is designed to measure the heart rate of the victim initially. If the heart rate is 
normal, the device remains still. When the pulse rate is high, it means that the victim is anxious. In some situations, victim may be unconscious. 
Under those circumstances, victim’s heart rate depletes. Hence it is inevitable to measure both the low and high heart rate. For further confirmation, 
device also checks for victim’s sweat. This is taken cared by the temperature sensor provided. When a person sweats, her body temperature starts to 
fall. When a temperature sensor reads a value, which is lower than the human’s normal body temperature, it means she is in a sort of a problem. But 
still, not in all kind of danger situations, a victim used to sweat. So, in order to confirm that the person is in danger, system is triggered for further 
analyzing of another sensor parameter. The temperature sensor is kept only for additional confirmation of danger situations. Still these kinds of 

situations may happen not only during times of molestation but also in many other situations. 

Hence it is much necessary for the device to get the knowledge of body movements when she struggles to defend herself. This is taken 
cared by IMU module. As mentioned previously, it contains 3-axis gyroscope and 3-axis accelerometer to predict the angular velocity and body 

positioning respectively. When she struggles for her defense, she will push her hands and other parts off the thug rapidly. The velocity of her body 
actions and her positions is computed by IMU module. The real time data will be sent to Digital Motion Processor which by its algorithms analyses 
and confirm that the woman is in danger. The IMU module is connected to Raspberry pi by I2C (inter integrated circuit) protocol.  I2C bus is inbuilt 
in Raspberry pi and can be accessed by suitable python coding. 

Raspberry pi has a special feature of sending SMS to some specified number. This kind of feature can be done by opening Twilio account. 
The designated number and the warning message along with the GPS coordinates are given in the code (GPS coordinates is automatically fed in the 
code by GPS module). 

This information is sent through the Wi-Fi module. To enable this kind of feature in Raspberry pi, it has to be connected to the internet 
through victim’s mobile tethering hotspot. There is some situation where the criminal detaches or throw the device away. In such scenario, heart rate 
will not be monitored and Raspberry pi will remain still. The block diagram of the proposed system is given in fig 1. 
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Figure 1. Block Diagram 

For this purpose, vibration sensor is interfaced with Raspberry pi and it will check for vibrations that occurs during the above said scenario. 
If it detects, it will trigger Raspberry pi and the coordinates where the device is thrown is sent to the care taker. 

The flow chart will describe the working module of the system as shown in the fig 2. 

The device is ON when they get connected to the power supply, each circuit gets activated and measuring the values continuously. If the 
abnormal change of one value makes to check the other parameter. Detection of more than three values reaches the threshold push the Raspberry pi 

GPS module to track the location and by sent it as messages to the contact by use of Wi-Fi setup 

 

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 3, 2019

ISSN NO: 2394-2886

Page No: 604



 

Figure 2. Flowchart for the proposed system 

 
IV.HARDWARE AND SOFTWARE DESCRIPTION 

 

A. HARDWARE 
The hardware are the basic needs for designing the system. Hardware provides the security and also, we can able to easily monitor and 

analysis the working condition of the device. the list of the hardware required for designing the system: 

 Raspberry Pi Zero W 

 IMU Module 

 Heart Rate Sensor 

 Temperature Sensor 

 Vibration sensor 

 GPS Module 
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1) RASPBERRY PI ZERO W 
The Raspberry pi which is comparatively small in size and weight that provides much of utility. This can be designed as much as flexible 

because of unpopulated 40 pins, 802.11 wireless LAN,1GHz Single core ARM processor and a 512 MB RAM. RPI Zero Model W is recently 

released credit card sized computer. 

2)  IMU MODULE 
This module is a 6-axis motion tracking device. This device is a combination of 3 axis gyroscope, 3 axis accelerometer and a Digital 

Motion Processor (DMP). In addition to this, it has an on-chip temperature sensor. 3 axis Gyroscope is a sensor to measure rotational velocity of the 

victim’s body parts along X, Y, Z axis. 3 axis accelerometers are a device to determine the angle of tilt or inclination of various organs of the victim’s 

body. These two sensors are designed with MEMS (Micro Electrical Mechanical System) technology. The data from these two sensors will be sent 

and processed by DMP. It will give the information about whether the women’s current body posture is struggling or not. The threshold values are 

observed under two circumstances. 

i) When the victim is Fallen on the ground due to external disturbances, then the threshold values of accelerometer and gyroscope are listed 

in the table I. 

Table I. IMU Sensor Reading at Fallen Condition 

 ii) When the victim is running the threshold values of accelerometer, here changes absorb only on accelerometer (Here there is no angular 
rotation so the gyroscope remains the normal value).as shown in table II. 

Table II. IMU Sensor Reading at Running Condition 

 

3) HEART RATE SENSOR 
SEN11574 pulse sensor is a plug - and - play sensor to detect heart rate.  It essentially combines a simple optical heart rate sensor with 

amplification and noise cancellation circuitry making it fast and easy to get reliable pulse readings. It needs 4mA current and 5v voltage supply for 
its functioning. It has 24” long color-coded cable terminated with male headers. The normal and threshold values are listed in the table III. 

Table III. Average and Threshold values of heart beat 

4) TEMPERATURE SENSOR 
LM53 Temperature sensor has been used to detect the temperature of the person at critical condition. Under stressed state, victim’s body 

starts to sweat. And while sweating, the temperature of the body starts to fall. To predict this kind of situation, temperature sensor is used.it is of very 

small in size and predicts the value accurately. The operating temperature range of this sensor is from -55°C to 150°C, above these values is consider 

as threshold. 

5) VIBRATION SENSOR 
Vibration measurement can be done by vibration sensor. The vibration in the device can detect randomly and keeps on measuring the 

vibration by using SW420 which intimate the high threshold level. It has comparator output, good driving ability for more than 15 MA. The working 
voltage is from 3.3V to 5V. 

 

 

Sensing device X Y Z 

Gyroscope -0.52 to -2.09 -0.58 to -2.54 0.40 to 1.38 

Accelerometer 1.06g to 0.59g 0.01g to 0.14g -0.83g to 0.10g 

Sensing device X Y Z 

Accelerometer 1.04g <0.11g <0.11g 

Complexity Range 

Normal (adults, children) 50-85 

Threshold Below 50, above 85 
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6) GPS MODULE 
The GPS module is a small electronic circuit that allows to connect to the RPI board to get position and altitude. The location estimated 

by the GPS module can be further transmitted as a message to the user contact by using of google account. This can feasible by using of Wi-Fi 
module (tethering of internet over mobile). 

B.  SOFTWARE 

 
The programs and the other operating necessity can be executed by provision of software. The software is the one which establish the 

system level off security. It yields flexibility. Software used are, 

 Raspbian 

 Twilio API 

 
1) RASPBIAN 

Raspbian is a free operating system for the Raspberry pi. The Raspbian consists of set of basic programs and utilities to run the Raspberry 
pi. The Raspbian is the recommended OS for the pi. 
 

2)  TWILIO API 
  It is for SMS to send and receive text messages over the carrier network to any phone, anywhere in the world. From a Twilio phone 
number, SMS messages are delivered globally. It is the most reliable way to reach users. 

 
3)  PYTHON  

Programmers often use Python because of the increased productivity it provides. Since there is no compilation step, the edit-test-debug 
cycle is incredibly fast. Debugging Python programs is easy: a bug or bad input will never cause a segmentation fault. 

 
V.EXPECTED RESULT 

Raspberry pi is connected and the various sensors are tested under the programmed condition. Then observe and verify the values reached 

under different condition. Attaining of threshold values by more than three parameters triggers the GPS module and sent the location through SMS 
via Twilio account. 

The final proposed women safety device prototype is designed as in the figure 3. 

 

Figure 3 The Proposed Women Safety Device 
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A. FINAL TEST CASES 

Case 1: When three parameter of the device crosses the threshold then the RPI is push the processor and sends the location 

coordinates to the preset contact as shown in fig 4. 

 

 

Figure 4 SMS alert and the location tracking of the victim 
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 Case 2: When the vibration and the heart rate or not detected then the detachment of the device will also be sent as a message by 

obtaining the coordinates using GPS as shown in fig 5. 

 

Figure 5 SMS Alert About the Detachment of the Device 

VI.ADVANTAGES 

1. Automatically detects the endangered situation and doesn’t involve switch-based logistics. 

2. Power consumption is low. 
3. Location tracking in real time. 
4. It can able to communicate efficiently. 
5. The error probability can be reduced by the usage of vibration sensor. 
6. It is of light weight when compare to the existing system. 
7. The response time of the device will be maximum of 6s. 

 

VII.CONCULSION 

          The sexual harassment is a serious threat to women and is more prevalent as far as our country is concerned. So, it is the need of the hour 

to welcome devices that ensure security of the female gender. Switch based systems seems to be useful and reliable. But automatic detection of 
upcoming danger can be more advantageous. Moreover, this kind of device can be made commercial. However, in future, additional feature of taking 
the image of the criminal and sending it directly to cops’ control room by using a camera module can be made. 
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