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Abstract:- Falls in the elderly have always been a serious
medical and social problem. To detect and predict falls, a
mel frequency cepstral coefficient (MFCC)-based method
using tri-axial accelerations of human body is proposed. A
wearable motion detection device using tri-axial
accelerometer is designed and realized, which can detect
and predict falls based on tri-axial acceleration of human
upper trunk. The acceleration time series (ATS) extracted
from human motion processes are used to describe human
motion features, and the ATS extracted from human fall
courses but before the collision are used to train MFCC so
as to build a random process mathematical model. Thus, the
outputs of MFCC, which express the marching degrees of
input ATS and MFCC, can be used to evaluate the risks to
fall. The experiment results show that fall events can be
predicted 200–400 ms ahead the occurrence of collisions,
and distinguished from other daily life activities with an
accuracy of 100%. Index Terms— Accelerometer,
acceleration time series (ATS), fall detection, fall prediction,
Index Terms: Accelerometer, acceleration time series
(ATS), fall detection, MFCC (Mel Frequency Cepstral
Coefficient), GSM,GPS.

Fig:1. Human Fall alert system

Accelerometers are very suitable for the detection of
falls. Studies have also been done on accelerometer data
sets for human activity recognition. Hence
accelerometer is used in this project to detect an fall.
Using this accelerometer has a disadvantage of showing
the false positives during the fast movement of the user.

I. INTRODUCTION
Falling is an accident that threats the health,
especially happened to older people. Caused by reducing
levels of strength and stability of the body of a person.
Hospitalizations due to falls in older people are five times
more than due to other causes. The number of elderly
people in the world is expected to reach 2 billion by
2050. With the rising cost of healthcare it is not possible
to have separate caregivers for each individual, so in
many cases in which a person experiences a fall,
immediate help might not be available. Fall detection is
very important to monitor someone, especially if the
person is elderly and also the early detection of fall is
very important to rescue the subjects and avoid the badly
prognosis. Hence this article presents a fall detection
system based on a tri-axial accelerometer, which also
provides GPS (Global Positioning System) localization
and GSM (Global System for Mobile Communications)
wireless communication. This way, in case a fall is
detected, family, social care assistants and/or medical
personnel are quickly alerted and can easily intervene,
knowing the patient's exact location. Also, this paper
presents an algorithm for fall detection, which can be
easily implemented in a microcontroller. Human fall
system is illustrated in Fig.1.
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II. LITERATURE SURVEY
Recent years, technical advances in MEMS sensors,
microprocessors and wireless communication have been
the driving factors to facilitate telemonitoring of
people’s physical activities. As a result, some wearable
automatic sensor based fall detectors have been
developed [1]-[11]. Wen J Li’ steam[12] introduced the
air bag system to secure the hip joining during fall,
which is similar to the air bag opening during clashing
of the car. This air bag will be in link with the sensors
accelerometer and gyroscope and the according to the
output of sensors the air bag system works. But the
timing efficiency and accuracy are less in this method
Tong et al [13] enhanced acceleration for detecting
purpose. To monitor the daily activities of an elderly, a
system detection and alerting have been implemented.
Most of the research has been done to detect the fall.
Lindeman [14] implemented a system with sensor using
the tri-axial accelerometer to check the fall.
III. SYSTEM MODEL AND ASSUMPTION
In this proposal system, we use Tri –axial
accelerometer to detect the human fall detection. Human
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movement is classified into normal movement and
abnormal movements. The sensor can be worn
comfortably without disturbing wearer’s daily life. This
sensor will send the analog signal to the FPGA
/microcontroller for detecting the status of the body and
update the display information. The device consists of
emergency help button to display the fall alert and
emergency signal.

Fig:2 . Block diagram of proposed system

First acquire Tri-axial acceleration at human upper
trunk from fall process and other daily life activities.
Second, extract features that describe the movement
during the series of short time period by turns to make up
ATS (Acceleration Time Series) which characterize
motion process. By future extracting ATC were extracted
to describe fall process especially up to the instant before
the impact of collision .Then they were used as training
sample to train MFCC (Mel Frequency Cepstral
Coefficient). If classification is >0 it indicates that the
body has lost its balance that a fall has happened
definitely. If classification is not >0 it indicates that the
body does not lost its balance that a no fall has happened
definitely. The GSM service sends the message to the
hospitals medical services and the family person along
with the location of the user.
IV.

COMMUNICATION TECHNOLOGY

The Global System for Mobile communication(GSM)
uses Time Division Multiple Access (TDMA) SYSTEM
for transmitting signals. The GSM was developed using
digital authorized technology. It has a facility to carry
64 kbps to 120 Mbps of data rates. The GSM provides
basic to advanced speech and data services including
Roaming. Roaming is the ability to use your GSM phone
number in another GSM network. Here GSM technology
is used in this paper to send the text message to the health
care and family members. A GSM digitizes and pinches
data, then transmit it down through a channel with two
other streams of user data, each in its own time slot.
Global Positioning System(GPS) is a system that
provides position and time information in all critical
condition, anywhere around the earth where there is an
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unhampered line of sight to four or more GPS satellites
.GPS is enhanced in this system to locate the place of the
elderly to health care for timely prevention.
V. RESULT AND DISCUSSION
In this proposal system a human fall is detected using
tri- axial accelerometer. Accelerometer is a device
which can detect a tilt or a sudden jerk in any of the 3
axis(x, y, z). It can be used to detect any unusual
acceleration and tilting of body which indicates that the
body is out of control and could have suffered an fall.
The accelerometers output can be analyzed by the
microcontroller to find if it has crossed the threshold.
Tri axial accelerometers provide simultaneous
measurements in three orthogonal directions, for
analysis of all of the vibrations being experienced by a
structure. Each unit incorporates three separate sensing
elements that are oriented at right angles with respect to
each other.
The following processes are the results of this proposed
system:
1. Receives the data from sensor.
2. Compare the data with reference data.
3. Detect either fall or not.
4. Receives an information through GSM to the
smart phone.
5. Transmit the text message after the fall of the
user to the health care and family members.
6. Locate the position of the user using Global
Positioning System.
7. Timely prevention and remote medicine.
VI. CONCLUSION
According to the result and analysis in this paper, it is
been concluded that human fall detection and alerting
system has been implemented by using tri-axial
accelerometer and GSM technology. Hence this system
provides a timely prevention of an elderly and alerting
the health care and family members.
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