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Abstract— For the elderly people the rate of death due to the 

fall is increased recently. CDC (Centers for Disease Control 

and Prevention) stated that falls are one of the major cause 

for both the fatal and non-fatal injuries.  Simple fall such as 

slipping may seem harmless but they can actually lead to 

severe injury or death in the senior citizens. CDC created the 

STEADI (Stopping Elderly Accidents, Deaths, and Injuries) 

initiative to make fall prevention routine. Physical activity 

and inactivity mechanisms differ and it is not maintained 

properly. In addition, physical activity primarily prevents 

accidents soon to make precaution. In our system, we are 

implementing system where the complete activities of the 

patient are monitored using advanced Accelerometer sensor, 

the predefined alert of the patient can be determined and 

alert can be done to the patients. Here, accelerometer sensor 

is placed on the body. Motion tracking devices designed for 

the low power, low cost, and high-performance 

requirements of smart wearable sensors. In this the 

determined data is given to the data processing unit. The 

sample test has been done on the people, various gestures 

are predefined and it will investigate the body activities and 

it will through the data samples from the processing unit. 
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I. INTRODUCTION 

Falls of the senior citizen always lead to serious health 

issues as the decline of their physical fitness. Fracture is the 

most common injury in fall and there is also a possibility to 

get coma, brain trauma, and paralysis. At most fall 

situations, the fall process is the main source of injury 

because of the high impact. But sometimes detection of fall 

lately may worsen the situation. That means the faster the 

detection, lesser the risk. Development of technology brings 

more possibilities to help us protect the old people. Low 

power consumption components makes ease of the wearable 

devices. Latest sensors have simplified the design and 

implementation of sensor system. Location based service 

makes it more convenient to locate the senior citizen in 

health monitoring. There are several kinds of fall detection 

methods which have been developed in our life. One of 

them is computer vision based method. Cameras are 

distributed in a room to offer pictures or videos of human 

activities. In this method fall-detection algorithm is used. In 

addition to that motion sensors could be used to enhance 

computer vision based fall detection method to make a 

robust performance of fall detection. These computer based 

methods work efficiently in indoor environment only and 

they are hard to implement in outdoor environment as the 

cameras are limited. Motion sensor-based method is also 

commonly used. Accelerometer and gyroscope could 

provide linear and angular motion information directly. 

Sensor measurements are used to distinguish a real fall. 

There are several kinds of detection methods which different 

motion sensors and detection algorithms. The first kind of 

detection method is using an accelerometer. A single 3-axis 

accelerometer can provide object’s accelerations in three 

directions. A coordinate will be built when the 

accelerometer is fixed on human’s body. Angular movement 

information can be calculated based on the acceleration 

components. The second kind of detection method is based 

on both accelerometer and gyroscope. Gyroscope can offer 

angular velocity and the accelerometer could offer linear 

motion information. In addition to the accelerometer and 

gyroscope other sensors can also be used such as 

magnetometer and barometer. Using more sensors consumes 

more power. It is also a challenge to design an algorithm to 

combine all the sensors. A single 3-axis accelerometer is 

more than enough for human fall detection as sufficient 

information could be extracted from its measurements. In 

addition to that, the   accelerometer coordinate does not have 

to be fixed hence it is convenient for wearable application. 

In this paper, a fall detection system based on a wearable 

device is developed. The hardware and software realization 

of the device is mainly based on a single 3-axis 

accelerometer and GSM module. The device uses an 

efficient fall detection algorithm with less power 

consumption, which means that it is a proper design for both 

the indoor and outdoor application. 

II. EXPLANATION 

In Existing System, the person should alert manually or he 

should call some person to intimate the fall. They should 

intimate to the people or they will take treatment after 

anyone visits. There is no system to intimate or alert. Loss 

of life may occur due to improper alert. The accelerometer 

sensor is used to measure the acceleration of the patient. If 

patient was doing the wrong body activity alert unit will 

alert the patient. We are using the advanced system to 

determine the patient’s fall, so the helper can alert from 

accidental fall. The advanced accelerometer sensors are used 

to identify used to measure the body activities and sudden 

fall. Fall tracking devices designed for the low power, low 

cost, and high-performance requirements wearable. The 

accelerometer is place on the stomach using wearable 

device. The raw data from the sensor is transmitted 

wirelessly via transceiver, a transceiver is a device 

comprising both a transmitter and a receiver that are 

combined and share a common circuit. Further, the system 

will have the GSM that will transmit the data wirelessly 

using internet of thing. The accurate data can be achieved. 

The instant message alerts are send. 
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Fig. 2.1: System Architecture 

III. MODULE DESCRIPTION 

Three modules are included in our system. They are fall 

detection module, transmission module and alerting system. 

A. Fall Detection 

This module is wearable and has a 3-axis accelerometer 

sensor and Arduino UNO kit. Accelerometer sensor is 

integrated with the Arduino. The sensor sends the analog 

data to the Arduino. Arduino converts the analog data from 

the sensor to digital values. There are three values from the 

sensor. We combine all the three values into a single value 

and compare it with the predefined threshold value. If the 

value exceeds the threshold value then the fall is detected. 

 
Fig. 3.1: Accelerometer Sensor 

B. Transmission Module 

A wireless communication is established between the two 

Arduino boards. It is done by the use of Transceivers. 

Transceiver is a device which is a combination of both the 

transmitter and the receiver. Here we use NRF24L01 

transceivers. Two transceivers are used one is connected 

with the Arduino of the fall detection module and other is 

connected with the Arduino of the Alerting system module. 

It acts as a wireless communication between the two 

microcontrollers. If the fall is detected it is transmitted to the 

alerting system. 

 
Fig. 3.2: Transceiver 

C. Alerting System 

This module consists of the second Arduino board which is 

integrated with the GSM module. The Arduino receives the 

data from the Transceiver and sends to the GSM module. A 

sim card is inserted into the GSM and a predefined number 

is given to which the message is to be sent. Buzzer is also 

included in the system to alert the neighbors. 

 
Fig. 3.3: GSM Unit 

IV. RESULT 

Fall is detected according to the threshold value given. Here 

we give the threshold value as 500.This value is given after 

many experiments. There are 3 values which are received 

from the sensor. To compare it with the threshold value we 

have to combine all the three values from the three axis. To 

combine we use the following formula 

Value= square root of(x^2+y^2+z^2) 

V. CONCLUSION 

Thus the fall detection system for the human body is 

implemented. It is low power consumption, wearable system 

to aid the senior citizen. In future enhancement the wearable 

module can be made further compatible. It can be done by 

including a small yet efficient microprocessor instead of the 

Arduino. In addition to that wireless power supply can be 

used to avoid the battery in the wearable unit which makes 

the system further handy and very easy to wear. 



Detection & Notification of Human Body Fall using Accelerometer Sensor 

 (IJSRD/Vol. 5/Issue 11/2018/140) 

 

 All rights reserved by www.ijsrd.com 577 

REFERENCES 

[1] Sanay Kianoush, Stefano Savari, Federio Victini, 

Victoria Raupa and Matleo Gussani. Device-Free RF 

Human Body Fall Detection and Localization in 

Industrial Workspace, 2017. 

[2] Alihua Mao, Xuedong Ma, Yinan He, Jie Luo. Highly 

Portable,Sensor-Based System for human fall 

monitoring, 2017. 

[3] Lubomir Macku, Maeketa Matejickova. Security of 

Senior-The Detection and Prevention of Falls, 2016. 

[4] Chien-Liang Liu, Chia-Hoang Lee, Ping-Min Lin, A 

fall detection system using K-nearest neighbor 

classifier, 2010. 

[5] Trian Di Dung, Hai Truong, Tran Khanh Dang, 

Automatic fall detection using Smartphone Acceleration 

Sensor, 2016 

[6] M. J. Mathie, J. Basilakis, and B. G. Celler, “A system 

for monitoring posture and physical activity using 

accelerometers” Proc. 23rd Annual Intl. Conf. IEEE-

EMBS, 2001. 

[7] T. Zhang, J. Wang, P. Liu, and J Hou, “Fall detection 

by embedding an accelerometer in cellphone and using 

KFD algorithm” International Journal of Computer 

Science and Network Security, Oct 2006. 

[8] Cucchiara, R., Grana, C., Prati, A., Tardini, G., 

Vezzani, R., "Using computer vision techniques for 

dangerous situation detection in domestic applications," 

Intelligent Distributed Surveillance Systems, IEEE, 23 

Feb. 2004 

[9] Nasution, A.H., Emmanuel, S., "Intelligent Video 

Surveillance for Monitoring Elderly in Home 

Environments," Multimedia Signal Processing, 2007. 

MMSP 2007. IEEE 9th Workshop on, Oct. 2007 

[10] Bin Huang, Guohui Tian, Xiaolei Li, , "A method for 

fast fall detection," 7th World Congress, June 2008 


