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ABSTRACT

The elderly people require attention because of their health conditions and in many cases falls lead to many critical
consequences. When an elderly person falls results in physical injury and is not possible for them to request for help
at that condition. The main intention of this project is to prepare a fall detection and protection system for the elderly
people at an affordable cost. In that process a wearable airbag is developed which inflates when the fall occurs. MEMS
Accelerometer is used for the fall detection. The processing of data is done by the Microcontroller based on the input
given by accelerometer sensor. When the fall is detected Microcontroller triggers the air pump which inflates the
airbag. The Microcontroller (NODE MCU) consists of a built in Wi-Fi module by which the entire data were presented to

cloud platform.
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INTRODUCTION

When an elderly person accidentally falls which
leads to serious health problems like fractures
which may cause sudden death.

Even a fall that does not resulted in the injury
but the worry of falling in the person which leads
to the lack of confidence and causes mental stress.

Accidentally an elderly person who was living
alone had a fall then the information to the health
centers or the family may not reach in the required
time which would results in undesired
consequences. There are different technologies
developed to detect the person fall using the
smartphone sensors but the elderly has to carry the
mobile phone with them without fail and this is
not possible, by using Accelerometer sensor and
GPS modules the location of the elderly person who
had taken the fall is shared to the concerned care
taker and another technology is by placing RFID tags
under the mat using Neural Networks it was studied
the user behavior for the fall and another method
is by using 2 modules in which one module is
connected to the chest and the other to the thigh
each module consists of Protoboard, Arduino, XBee
radio and MPU6050 sensor is a Motion-Tracking
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devices and an extra Pulse Sensor is added to the
module which is attached to the chest to obtain
heart rate values some predefined values are
assigned to the sensors which define the position
of the body when the sensing equipment’s are
above the certain value then the fall is detected all
the above techniques had no result in decreasing
the injury of the fall [1-5]. So in our project fall
detection as well as prevention are two important
issues and in human body head is the most creative
and sensitive part this project is designed to
prevent the head from injuries based on threshold
technique The sensor continuously observes the
value and if these readings are more than the
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threshold then fall is detected, and the airbag also
inflates automatically [6-10].

EXISTING SYSTEM

In the below figure shows the existing system in
which mems accelerometer is used combined with
GSM and GPS modules. MEMS accelerometer sensor
will obtain the accelerometer value continuously
by studying the values a certain threshold is
prescribed when the values are above the threshold
then itis considered as a fall then with the assistance
of a GSM module the location is sent as a message
to the registered number.
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Figure 1: Existing System

POPOSED SYSTEM

The figure 2 shown below represents the proposed
system in this it is by using a Node MCU
Microcontroller which has an inbuilt Wi-Fi, for
which the input is given through the MEMS
accelerometer. Whenever the readings of Mems are
above the prescribed threshold values then it is
considered as a fall then air pump is triggered with
which the air bag inflates.

The Microcontroller consists of an inbuilt Wi-Fi
it acts as the server by which the data can be guided
to platform of cloud and can be obtain to anywhere
through webpage.

In this project a solenoid is connected to another
end of the air bag by which after the fall air is
removed automatically, and the same air bag can
be used again and again.

Figure 2: Proposed System

HARDWARE INVOLVED IN THE
PRESENT WORK

A Node MCU(ESP8266) is a Microcontroller self-
contained with wi-fi networking with built in USB
connector, it can be directly interfaced with laptop
similar to Arduino boards.

The mems Accelerometer is Electromechanical
system measures acceleration force by static, gravity
pulling or dynamic method by vibrating/moving
sensing part of accelerometer. The sensors as a
provision with automatic airbag system, it also has
multiple sensors for multi axis sensing with more
accurate sensing data.

The air motor depends on relation as pressure
applied at the inlet produce linear output. The
entire setup is more economical with user friendly
operation.

FLOWCHART

Initially it starts with the collection of the data
through accelerometer sensor and in the next step
the data is directed towards Microcontroller. Here
processing of the data takes place, that is the values
of the accelerometer are compared with threshold.
Suppose acceleration sensor values are less than
threshold then the process again moves back to the
step 2if noti.e., acceleration values are greater than
the threshold value then it is considered that the
fall is detected. Further moves to next step an air
pump is triggered which deploys the air bag and at
the same time the message that the fall had
occurred will be forwarded via cloud which is easily
noticed through webpage is accessed from anywhere.

Figure 3: Proposed System Block Diagram
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Steps involved for working of Proposed Fall
detection System

1. Initialize Motor for Solenoid
2. Initialize Motor for Air Pump
3. Check connected to Wi-Fi for the notified delay

time

4. |P address is identified

5. Acquiring the Data

6. Check for the predetermined Threshold value
with respect to X-Axis

7. Solenoid and Air pump is activated if the value
is above Threshold

8. Information of the fall message is given to
identified IP address location

9. Display of Web Page

10.The above steps are continuous with a delay.

RESULT

Initially it starts with the collection of data in the
below figure 4a shown the image of the complete
kit before inflation. The entire setup has shown a
quick response with minimal delay which can be
ignored. The software’s used in the proposed work
is readily available through open source.

Figure: 4b. Air bag after
inflation

Figure: 4a.Complete Kit
before inflation

In the second step when the accelerometer sensor
detects the fall then the air pump is triggered by
the microcontroller and the airbag is inflated is
represented in figure 4b. The figure 5a shows values
displayed on the serial monitor of the PC and the
graphical representation during the fall detection
in figure 5b it is observed that along with the fall
the ideal situation also displayed.
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Figure: 5a.Values displayed on Serial monitor
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Figure: 5b. Fall Detection Chart

At the same time the microcontroller consists of an
inbuilt Wi-Fi, the data is observed at cloud platform
and it is easily available anywhere any time through
web page as shown in figure 6 below.



Smart Fall Detection and Protection for Elderly People
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Figure: 6 Web page on cloud

CONCLUSION

This Project is developed with a reusable wearable
airbag to protect the head from fall injuries. The
code was developed by using Arduino IDE which is
flexible and easy to access. The information to the
family members is also possible via webpage
through the inbuilt Wi-Fi module. Practically
observed if the battery is replaced with the higher
capacity the inflation time can be reduced further
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