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Abstract: This paper proposes the architecture of accident fall detection, positioning, and rescue system that uses 3G networks.
To perceive the fall detection algorithm, the angles acquired by the electronic compass and the waveform sequence of the tri-
axial accelerometer on the smartphone are used as the system inputs. The obtained signals are used to produce an ordered
feature sequence and then tested in a consecutive way by the proposed cascade classifier for identification purpose. As soon as
an equivalent characteristic is confirmed by the classifier at the current state, it can continue to the state; contrarily the system
will come back to the initial state and halt for the emergence of another feature sequence. When a fall accident event is
diagnosed the victim’s position can be acquired by global positioning system (GPS) and forwarded to the rescue center via a
3G network so that immediate medical help can be provided.With the proposed cascaded classification architecture, the
computational burden and power consumption issue on the smartphone system can be mollified. Moreover, known fall
incident detection accuracy and reliability up to 92% on the sensitivity and 99. 75% on the specificity.
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I. INTRODUCTION

Fall is a common phenomenon which can occur at any time or place to a person of any age. A fall is well capable of causing either
major or minor injuries and if the victim is not given immediate medical assistance, he/she might end up into a very serious
condition. The constant increase in injuries due to accidents and deaths due to unattended victims generated the necessity to create
a fall detection algorithm, which could instantly detect a fall and provide medical aid without any delay. These systems were of
mainly two kinds: either space-bound systems or wearable-sensor based. Space bound system had both its pros and cons. At one
place it could monitor all the people who needed attention but on the other hand, it had the limitation of space. Only a confined
place could be monitored and hence popped out the need to overcome this limitation and upgrade the system by removing the
distance restriction barrier. Step by step we shall briefly discuss all the previous systems and then move on to a detailed study of
our proposed system.

Il. RELATED WORKS
As customary, the weak is always the primary recipient of assistance, and hence the first system was developed for the diseased
people with the help of Ambient Intelligence (Aml), which was a new model in IT. Originally this technology was developed by
Eli Zelkha in the 1990s which created an electronic environment which realizes the presence of humans and is responsive for the
same, leading to the evolution of smart environment and wearable medical gadgets . Furthermore, it was extended for the elderly
section of the society using the ambient assisted living (AAL) tools . With time, a reliable surveillance became a requisite in
order to alleviate the consequence of fall. Fall detection approaches were classified into three types: - wearable, ambiance and
vision based 4. The latter composed of visual systems that extracted features from video recordings and set apart fall from
normal activities. Camera’s coverage plays an important role in the determination of fall. But using a number of cameras would
lead to a rise in the complexity of the device €1, Later, background subtraction was used to focus on the human body, whose
results were enhanced using post-processing and were then fed into a vector machine to be used for posture classification to detect
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a fall (if any)l’l. One of the greatest advances in this system came with the introduction of MEMS sensor. As we can see in the
following picture, falls can occur in any configuration or angles. It is never pre-defined and hence a sensor which can identify falls
in any angle can significantly change the approach towards this project.

Fig.1 (a) Picturesque Representation of fall in Different Possible Angles

The next advancements were the inclusion of three-dimensional MEMS sensor or accelerometer. Along with it, it consisted of a
micro-controller, gyroscope, a high-speed camera and a Bluetooth device. It documented the information of human motions and
the gyroscope would identify lateral falls. It used the digital signal processing (DSP) technique along with the support vector
machine (SVM) 4],

. EXISTING SYSTEM
The existing system mainly focused on utilizing this system for elderly/diseased people, who were prone to falls and minor
accidents at their homes. It used the MEMS accelerometer for determining the angle of the fall. Also, it utilized the GSM
technology for sending of the alert messages.
Disadvantages of the existing system: a. it could not track the location of the fallen victim because of the absence of GPS
technology.
b. The use of Bluetooth module limited the area of fall detection.

V. PROPOSED SYSTEM
We are proposing a framework for accident fall detection, positioning, and rescue system that uses 3G technology. To perceive the
fall detection algorithm, the angles acquired by the electronic compass and the waveform sequence of the tri-axial accelerometer
on the smartphone are used as the system inputs. The obtained signals are used to produce an ordered feature sequence and then
tested continuously by the proposed cascade classifier for identification purpose. Just as an equivalent characteristic is confirmed
by the classifier at the current state, it continues to the state; contrarily the system comes back to the initial state and halts for the
emergence of another feature sequence. When a fall accident event is diagnosed the victim’s position can be acquired by global
positioning system (GPS) and forwarded to the rescue center via a 3G network so that immediate medical help can be provided.
The proposed system finds many applications, for example, it is useful not only for diseased and elderly but for people of all age
group. Bike accidents which have been consistently highlighted in the newspapers can be identified using it. Not just this, small
kids who might wander off somewhere suddenly and fall down and be identified and tracked with this device.
Advantages of proposed system: a. with the proposed cascaded classification architecture, the computational burden and power
consumption issue on the smartphone system can be mollified.
b. Wireless sensor module called Zigbee is used which overcomes the limitations of the Bluetooth module.
c. GPS tracker is used to tracking the exact location of the fallen victim immediately.

V. FUNCTIONAL BLOCK DIAGRAM AND WORKING
Our entire model is divided into two parts: The transmitter and the receiver. The major components of the transmitter are Micro-
controller unit (M.C.U), MEMS sensor, heartbeat sensor, Analog to digital converter (ADC) and a conscious switch. The receiver
consists of the main station and the receiving devices (which are: a computer and cell phone). Universal Asynchronous Receiver
Transmitter (UART) is a major transmitting and receiving component. The wireless sensor used by us is Zigbee. The block
diagram depicting the various components is given:
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Fig.5 (a) Block Representation of the Transmitter Components

The MEMS sensor which stands for Micro-electrical-mechanical-system continuously records the angles at which the body is
postured. As soon as a person falls, the angles change drastically. This change in the X, Y and Z axis is recorded and compared
with the minimum and maximum values set by the developer. If the angles are below or above these threshold values, fall is
confirmed and the signals are further sent to UART.
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Fig.5 (b) Image Depicting the Angle Measurement by MEMS

The signals sent from the MEMS are analog and hence an analog to digital converter is used to transform those signals into digital
values so that the M.C.U can accept and read them. The heartbeat rate is considered to lie between 60-100 bpm (bits per minute)
for a normal human being. This rate is recorded by the heartbeat sensor which produces digital values that can be directly fed into
the M.C.U. The heartbeat sensor makes use of the technique of light modulation of the flow of the blood through one’s fingers. It
constitutes the combined working of LED (light emitting diode) and LDR (light detecting resistor). The relay and a motor are used
to make available the airbag in case of emergency situations. The DB9 and RS232 cables function as connectors in the entire
system. The data is sent serially, one after another and this function is performed by the Serial Buffer (SBUF). The M.C.U is fed
with programs written in embedded C language to define the proper working of all the components used in the system. The block
diagram for the further process of reception is given as follows:
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Fig.5 (c) Block Representation of the Receiver Components

The WSN, UART, PC and the GSM make the receiver side. A wireless sensor network (abbreviated as WSN) is made up of vastly
scattered autonomous devices, providing wireless connectivity of them to each other. A universal asynchronous
receiver/transmitter (abbreviated as UART) is specifically used for asynchronous serial transmission. UART is chosen when the
transmission speed and the data format are to set manually according to the developer’s needs.

Zigbee wireless data transfer pair

Fig.5 (d) Integrated circuit of Zigbee data transfer pair for transmission and reception

As the signal arrives at the Zigbee receiver informing that a fall has taken place, the GSM circuit instantly sends an alert message
to the numbers fed into the system memory. We are using Tracker software which is installed on our computer. The software
depicts the perfect location on a map using the GPS technique and displays the latitude and longitude values of the place where
the victim has fallen down. Along with it, it also displays the heartbeat rate and the X, Y and Z angle values of the fall. GPS
stands for Global Positioning System and is a radio-navigation technique which is capable of providing a geographical location to
any GPS receiver. A user does not need to send any data. The only problem with GPS is that its function demands a continuous
L.O.S (line of sight) connection to any 4 GPS satellites. At last, the whole is process is terminated after sending the location of the
fall incident to the concerned people.

RESULT
In our proposed system, we have obtained results for three devices, which are: LCD display screen, Tracker software on the
computer/main station and cell phone. The following photo represents the LCD display at the time of No-Fall. It displays the X-Y
and X axis values.

Fig.7 (a) Image showing the LCD display before fall Fig.7 (b) Image showing the LCD display after fall has taken place
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The following image captures the LCD display at the time of fall. Along with the values of X, Y and Z axis, the heartbeat rate if
also recorded and displayed. The below image is a screen shot of the Tracker software on the computer screen at the time of No-
Fall event.

The below image captures the display of the tracker software’s screen after the fall event has taken place.
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Fig.7 (c) The display screen on the tracker before fall Fig.7 (d) The display screen on the tracker after fall

The following image is a screenshot depicting the successful reception of the alert message on the registered phone number.
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Fig.7 (e) Screenshot depicting the reception of a text message on the cell phone upon the fall detection.

© 2017, www.1IJARIIT.com All Rights Reserved Page | 79



file:///C:/Users/omak/Downloads/www.IJARIIT.com

B. Keerthana et al., International Journal of Advance Research, Ideas and Innovations in Technology.

VI. FUTURE SCOPE
This project is highly versatile in a number of fields where it can be used to perform varied functions. For instance, this system
can be used in old age homes, in offices, on roads while riding or traveling, etc. In the coming days, the project can be altered in
varies ways to suit its applications. To make it completely wearable, Nano-sized components can be used which would make it
very easy to carry this device across the globe. We have used 3-G technology in proposed system but in future 4-G and 5-G
networks can be used to make it all the more efficient.

CONCLUSION
This concludes that the present work was a success and it will provide an efficient method for fall detection, positioning, and
rescue system and help people all over the world who are prone to accidents. In a country like India where accidents are very
common due to the violation of traffic rules, a product like this can serve in immediate rescue to the fall victims by sending instant
rescue alert to the nearby hospital and concerned relatives.
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