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Abstract 

Falling is an inexorable action results in aging and frequent tendency of physically challenged people. Due to the recent 
lifestyle, Elderly people have compelled to live at home alone in such cases seeking for help nearby is very crucial. People with 
disabilities have an extreme risk of injury from falling. Normal people are more likely to fall by physical factors such as poor body 
balance, low blood pressure, impaired walking patterns (Gait), visual impairment, and destitute lighting. Fall causes physical trauma 
often by bone break, deep cut, and penetrating wound. In some cases, the late medical rescue may worsen the situation. To avoid this 
situation an immediate medical attention has been needed to reduce the risk faced by the individual. The momentous danger after 
falling is the inability to set back in position. In the report of the World Health Organization (WHO) on 2007, 40% of the elderly 
population falls repetitively and the survey conducted by the National Program for Health Care of the Elderly (NPHCE) in 2025 
elderly population will increase its population by 12% in India almost 8%-10% stand in need for ultimate care [1].  In some cases, 
Falling may lead to death. So, to overcome the challenges an enhanced fall detection system is proposed for an elderly person that is 
based on a wearable body sensor.This device can monitor the movements and send alerts in case of emergency with the help of an 
accelerometer, GSM module. 
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1. Introduction 
      Unintentional falls are very common in elderly people which may cause a severe injury. The design and execution will 
prevent elderly people from accidental falls in accordance with the Design Thinking approach. This methodology describes the 
problem further grants the solution confer with the user point of view. An absolute number of deaths of elderly people due to fall 
among the US citizens aged 75 and above upsurges from 8613 in 2000 to 25189 in 2016. An innate mortality rate has increased from 
51.6 per 100,000 in 2000 to 122.2 per 100,000 people in 2016 [2]. Although it’s implausible to prevent all falls but it can be controlled 
by addressing the problem instantly after the action. In this sense, the present work proposes a fall detection system based on a 
wireless networking system to take immediate attention from the caretaker. 
 

The major cause of falling is emphasized and the solution is made for the trouble. The wearable device is incorporated 
comfortably in the wrist or body of the patient and it is continuously monitoring the triaxial (x, y, z) movement of the patient with the 
help of an Accelerometer sensor that enables to collect body acceleration in three directions. With the acceleration analysis sensor 
detects the unusual values, send a fall alarm message to the caretaker. In choice of recognition, if the alarm is not turned off for 10 
seconds, it confirms that the person has fallen. It is spontaneously alert to the caretaker and it can help the person to get the medical 
attention immediately. 
 

2. Literature Survey 
Jian He: A Smart Device Enabled system for autonomous fall detection and alert. It deals with 3D acceleration and gyroscope 

Based fall detection. This system identifies a simulated fall with high accuracy. Furthermore, it provides various technique that 
differentiates actual fall and the activities of daily living (ADLs) [3]. 

 
S.Vikneswaran: Elder monitoring using GSM and GPS with an enhanced fall detection system. This paper deals with the 

Continuous monitoring of the pulse rate and accelerates the value of the human. Further, this system is connected with a GPS tracker 
and GSM module [4].  

 
Dr. G.R. Patil: Arduino Based Fall Detection and Tracking of Elderly. It shows that the various constraints such as fall 

detection, pulses rate, body temperature, and location will be sent to the care taker’s mobile as SMS. This system interface with 
Arduino and the location also tracked by GPS [5]. 

 
S. M. Turkane: Automatic Body Fall Detection System for Elderly People using Accelerometer and Vision Based Technique. 

This paper deals with the vision-based fall detection of the person and Moreover the GPS and GSM also attached with it [6]. 
 
Shilpa R. Kawale: Fall detection system for elderly persons using embedded systems. This paper is based on the embedded 

system and sensor network. Especially, this system has various sensors that can monitors the falling of the patient, and various health 
parameters such as pulse rate, temperature of the patient. Besides, this system includes GSM and GPS[7]. 
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 In this paper, an idea is proposed to design a cost-efficient fall detection device with accuracy. The system incorporates with 
an accelerometer sensor that helps to acquire the triaxial(X, Y, Z) output values of the person according to the movement of the 
person. A GSM module is connected to the system which transmits the alert message to the caretaker when there is any drastic change 
in acceleration values of the individual. The structure of this system is very intelligible and less possibilities of false outcomes.    
 
3. Methodology  
3.1 Hardware  
    In this present paper, fall detection system consists of lower-cost hardware wearable device can be used in day-to-day life. 
The hardware used in this system needs less attention and long-lasting. It is featured by noninvasive and can easily detect the fall. 
 
 This system uses an effective algorithm based on a triaxial accelerometer and GSM module. It works both in outdoor and 
indoor environment without error. Besides, the Message notification system is attached to notify the caretaker with extreme signs and 
below normal position. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:1  Circiut Diagram of fall detection device 
 

a. Arduino UNO: An Arduino UNO is an open-source microcontroller board based on the Microchip AT mega 328p. An Arduino is 
the simplest microcontroller that combines the hardware and software and is mostly used in embedded systems. This board contains 
both Analog and Digital Input / Output pins. For the working of hardware, we use Arduino IDE software for programming. Arduino 
UNO is inexpensive compared to another microcontroller. It consumes less power and easy programmable device. The supply voltage 
is less than 9V and 45 mA current. 
 
b. Accelerometer ADXL335:The ADXL335 is a small, low power electronic device and it is a 3-axis accelerometer with signal 
conditioned voltage outputs. It has 5 pins which measures the acceleration value due gravity. The supply voltage various from 1.8 V to 
3.8 V and it has an excellent temperature stability. 
 
c. GSM: GSM (Global System for Mobile communication) module is a communication device which communicates between a mobile 
device or computer and a GSM. It has more efficiency and less expensive. This module can also be sued for IOT and embedded 
systems. The supply voltage is various from 3.4V to 4.5V and the typical power consumption in sleep mode are 1.5mA. 
 
d. Piezo buzzer: Piezo buzzer is an electronic device commonly used to produce sound. It is the phenomena of generating electricity 
when mechanical pressure is applied to certain materials and therefore the other way around. Normally it consumes less than 30 mill 
amperes, even at higher rate frequencies. 
 

Moreover, the LED which used to indicate the person has fallen and Switch button is used stop the buzzer and Resistor (1k). 
 

3.2Software 
The system starts with an accelerometer sensor that generally acquires the signal from the human body and it compares that 

taken value with the normal value which has been given in the program. In this condition, it reaches the decision point where it checks 
and confirms any unusual signal obtained or not. If there is no unusual signal obtained then, it goes into the starting process of the 
system or it turns to the alarm. The system certainly gives a 10-seconds delay to the patient to turn off the alarm if suppose the alert 
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system triggers mistakenly and if that alarm turned off within that 10-seconds delay, then the process once again returns back to the 
starting point or else the process will move to the next step. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2: system software flow diagram 
   

Eventually, it reaches an important segment of the system. The indication will send to the caretaker when the patient does not 
turn off the alarm for 10-seconds. The message will send to the caretaker through the GSM. 

 
3.3 Testing Model 
The most efficient part of the project is the testing model. It helps to understand the working efficiency of the project. The real-time 
execution takes place, so it might be the right phase to analyze and examine the result. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig:3 Prototype of fall detection system 
 

The proposal of Design thinking based fall detection for elderly people is implemented and executed successfully which can 
detect the falling of the patient by monitoring the patient’s three axial values and it will alert the patient’s guardian. 

 
4. Result 
 This paper develops the fall detection system that exceeds the current system. This device can measure the different positions 
of falls and easy to detect the acceleration. It provides flexibility to move around freely. Monitoring the movement of patients and it is 
an easy way to rescue when the elderly people accidentally fall. Early medication and prevention can also be done effectively. This 
application is useful for all environments with its wearable feature. The installation process is not complicated for the caretaker with 
highly developed.  
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Fig: 4 Fall alarm message 
 

The alarm received facility is also tested for the fall detection system. This provides rapid issue alert for medication in the 
case of an emergency. 

 
5. Future Work 
By using the system, we aim to track the patient’s location using GPS module. This allows the caretaker to locate the patient for 
medical emergency that enables the SMS notification that consists of fall location URL with web map. 
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