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Abstract 

Sudden Falling of patients and aged people is a serious 

issue. To minimize the incidences of fall and its related 

injuries, continuous surveillance of patients and those 

who are prone to fall is necessary. Thus the requirement 

of a fall detector is increasing day by day. The present 

work deals with Mobile human fall detection using 

MEMs (Micro Electro Mechanical system) based 

accelerometer. The principle behind this work is 

detection of changes in the motion and body position of a 

subject, using sensor, which tracks acceleration changes 

in three orthogonal directions. The data is continuously 

analyzed algorithmically to determine occurrence of fall. 

When the fall is detected, GPS (Global Positioning 

System) locates the exact fall location with the latitude 

and longitude values and LM35 temperature sensor finds 

the body temperature at that time. The GSM (Global 

System for Mobile communication) modem transmits 

these values to the mobile phones of care takers/ 

relatives of the patient/ subject. This alert message helps 

to provide immediate assistance and treatment. 
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 1. INTRODUCTION 

Falls are the major issues of accidental or 

unintentional injury deaths. An unintentional falls 

are a common occurrence among older adults, In 

case of older people the risk of death or serious 

injury arises due to fall and this risk increases with 

age. As a result, many complications are faced by 

older people such as fracture, physical harm, and 

functional disorder. Measures can be taken to 

reduce the number of falls by adopting certain 

safety procedures within the living environment. 

However, risk of fall can neither be predictable nor 

removable. If the fall occurs, the most important 

process is taking emergency measures. Therefore, 

there is a need for constant monitoring of fall and 

taking the emergency action as soon as it is 

detected. Fall detection systems can be classified 

into computer vision and worn devices according to 

methods. In the method of computer vision, the one 

can be monitored by using cameras in home or 

other places. When the subject is inactive for a long 

time, he or she may be fall condition. To monitor 

such objects some techniques are used like camera. 

But there are some restrictions for cameras in 

outdoor environments. The solution for this is worn 

devices like accelerometer.  

 

2. RELATED WORK 

In this direction there are different approaches has 

been discussed by different authors as below:- 

2.1 Mobile phone as a wearable sensor  

 In this paper author describes the system that is 

based on a programmable cellular phone which has 

an embedded tri axial accelerometer. Using existing 

cell phone technology, the patient needs not buy 

other devices. Therefore, it can reduce the cost. 

Also, the developer can utilize a greater range of 

communication capabilities and integrated hardware 

and software features. So it can reduce the 

developing time. The short coming of this model is 

position dependent means this model was trained on 

the data that collected with phone on the waist as 

shown in fig1.[1] 

 
Fig1: The position of waist worn smart phone [1]. 
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2.2 Fall detection system using accelerometer 

and gyroscope 

In this paper [2] author describes the fall detection 

system using accelerometer and gyroscope based on 

smart phone is presented. Accelerometer and 

gyroscope sensors are   embedded in Smartphone to 

get the result of fall detection more accurately. 

This research can also distinguish condition of 

people between falls and activity daily living. 

Several scenarios were used in these experiments. 

The result showed that the proposed system could 

successfully record level of accuracy of the fall 

detection system till 93.3% in activity daily living 

and error detected of fall was 2% .With the 

gyroscope technology embedded in Smartphone’s, 

we expect that the use of an accelerometer coupled 

with a gyroscope can generate better accuracy rate. 

Gyroscope is used to measure the angle when 

someone falls, while the accelerometer is used to 

see the acceleration that occurs in the fall. This 

research is still limited to detection. Future 

development can be done with the addition of 

several features such as sending short messages 

(SMS) and position determination using GPS [2]. 

2.3 Evaluation of different algorithms used for 

fall detection 

A waist worn fall detection system has been 

proposed. A tri-axial accelerometer ADXL345 was 

used to capture the movement signals of human 

body and detect events such as walking and falling 

to a reasonable degree of accuracy. A set of 

laboratory-based falls and activities of daily living 

(ADL) were performed by healthy volunteers with 

different physical characteristics. This paper 

presents the comparison of different machine 

learning classification algorithms using Waikato 

Environment for Knowledge Analysis (WEKA) 

platform for classifying falling patterns from ADL 

patterns. The aim of this paper is to investigate the 

performance of different classification algorithms 

for a set of recorded acceleration data. The 

algorithms are Multilayer Perceptron, Naive Bayes, 

and Decision tree, Support Vector Machine, ZeroR 

and OneR [3]. WEKA is a Java based data mining 

software developed at the University of Waikato, 

New Zealand and is available as free software under 

GNU public license. WEKA is a collection of 

machine learning algorithms for data mining tasks 

such as data preprocessing, classification, 

regression, clustering, Multilayer Perceptron 

algorithm was found as the optimal solution for fall 

detection classification problem with a relatively 

high accuracy of 90.15% in compare with other 

mentioned algorithms. It has the potential to 

perform even better classification for acceleration 

data with future customized development and fine 

tuning of its parameters. 

2.4 A wearable wireless fall detection system 

using Zigbee protocol  

This fall detection system contains a portable fall-

detection terminal and a monitoring centre, both of 

which communicate with Zigbee protocol as shown 

in fig2. To extract the features of falls, falls data and 

ADL data obtained from young subjects are 

analyzed. Based on the characteristics of falls, an 

effective fall detection algorithm using tri-axis 

accelerometers is introduced, and the results show 

that falls can be distinguished from ADL with a 

sensitivity over 95% and a specificity of 100%, for 

a total set of 270 movements [4]. 

 

 

Fall detection terminal                          Monitor 

centre 

 

 

 

 

 

 

 

 

Fig2. Fall detection system [4]. 

In this study, A portable fall-detection terminal 

attached on the belt is designed, it is small-size and 

more comfortable. High real time is achieved by the 

fall-detection algorithm and the structure of the 

system. All the data processing and the fall-

detection algorithm are operated in the 

microcontroller in the fall-detection terminal 

without transmitting data to an upper computer. 

Therefore, the fall-detection terminal is capable for 

independent work, and detected falls timely. There 

were two main limitations. The first one was that 

the falls events were simulated by young subjects, 

which may cause trunk accelerations and the 

changes of trunk accelerations higher than that of 
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elderly in reality. The second one was that the 

experiments site was simplex, indoor, and simulated 

falls were performed on the mattress, which may 

cause lower accelerations than that in reality [4]. 

2.5 Wearable sensor with RF signal (for indoor 

environment) 

In this paper author describes a small device worn 

on the waist and a network of fixed motes in the 

home environment, we can detect the occurrence of 

a fall and the location of the victim. Low-cost and 

low-power MEMS accelerometers are used to detect 

the fall while RF signal strength is used to locate the 

person [5]. 

 

Fig3. Fall detection sensor board [5]. 

The fall detector board has two dual-axis MEMS 

accelerometers (Analog Devices 

ADXL210E) mounted at right angles to each other, 

such that three orthogonal axes of acceleration can 

be measured. The ADC in the microcontroller 

converts the analog output of the accelerometers to 

an integer in the range [0, 1023][5], corresponding 

to a measured voltage of [0, VDD]. Two AA 

batteries power the accelerometer mote, chosen for 

their widespread availability and relatively low 

cost.When a fall has been detected, the mobile mote 

can then send an alert back to the base station, and 

the computer can then take the necessary measures, 

such as notify an emergency center. This system 

works well for an indoor environment, it relies 

heavily on a fixed network to relay events. Current 

development involves building a sensor mote which 

can operate outside of such a network. For example, 

a GPS chip has been integrated with the current 

design to provide localization outside the home. We 

also hope to combine the sensor board with a 

cellular device so that wireless communication is 

possible outside a fixed network. 

2.6 Direction sensitive fall detection  

Recent advances in motion-sensor technology have 

enabled wearable sensors to be used efficiently for 

pervasive care of the elderly. In addition to fall 

detection, it is also important to determine the 

direction of a fall, which could help in the location 

of joint weakness or post-fall fracture. This work 

uses a waist-worn sensor, encompassing a 3D 

accelerometer and a barometric pressure sensor, for 

reliable fall detection and the determination of the 

direction of a fall. The sensor used in the study was 

a 6cm long and 2cm wide waist-worn sensor 

composed of a triaxial accelerometer ADXL330 

with a full-scale range of _ 3g and a barometric 

pressure sensor (VTI SCP 1000-D01) with a 

resolution of 1.5 Pa in high-resolution 

measurement, integrated with a BSN (Body Sensor 

Networks) wireless sensor node[6]. 

The data analysis, containing a total of 297 

sequences, was performed in two steps the first step 

was the detection of those falls resulting in an 

accuracy of 81.48%, a specificity of 83.33% and a 

sensitivity of 79.08%. The barometric pressure 

sensor combined with the accelerometer increased 

the accuracy to 86.97%, specificity to 85.24% and 

sensitivity to 87.77%. 

2.7 A wearable wireless fall detection system 

using Bluetooth protocol  

The research here uses machine learning and 

particularly decision trees to detect 4 types of falls 

(forward, backward, right and left). When applied to 

experimental data from 8 male subjects, the 

accelerometers and gyroscopes based system 

discriminates between activities of daily living 

(ADLs) and falls with a precision of 81% and recall 

of 92% [7]. 

 

3.PRESENT  WORK 

GPS, GSM based human fall detection system 

along with physiological parameter 

The principle behind this work is detection of 

changes in the motion and body position of a 

subject, using sensor, which tracks acceleration 

changes in three orthogonal directions. The data is 

continuously analyzed algorithmically to determine 

occurrence of fall. When the fall is detected, GPS 

(Global Positioning System) locates the exact fall 

location with the latitude and longitude values and 

LM35 temperature sensor finds the body 
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temperature at that time.  The GSM (Global System 

for Mobile communication) modem transmits these 

values to the mobile phones of care takers/ relatives 

of the fallen subject. This alert message helps to 

provide immediate assistance and treatment.  The 

unexpected human fall is detected by the 3-axis 

MEMS accelerometer. The analog output of the 

accelerometer is digitized using ADC of AVR at 

mega 328 microcontroller. 

3.1 Hardware components used for the proposed 

system: 

3.1.1 Accelerometer 

The accelerometer used for the present work is 

ADXL 335. It is a small, thin, low power complete 

3-axis accelerometer with signal conditioned 

voltage outputs. The products measures acceleration 

with a minimum full scale range of ±3 g.It has wide 

power range DC 3v to 5volts. 

 

 

 

 

 

 

 

                  

 

 

 

 

Fig4. MEMS sensor 

 

3.1.2 LM35 Sensor 

LM35 is a precision IC temperature sensor with its 

output proportional to the temperature (in oC). The 

sensor circuitry is sealed and therefore it is not 

subjected to oxidation and other processes. With 

LM35, temperature can be measured more 

accurately than with a thermistor. It also possess 

low self heating and does not cause more than 0.1 

oC temperature rise in still air. The operating 

temperature range is from -55°C to 150°C. The 

output voltage varies by 10mV in response to every 

oC rise/fall in ambient temperature, i.e., its scale 

factor is 0.01V/ oC 

 

 

Fig5. LM35 sensor 

 

3.1.3 GPS receiver 

The purpose of using GPS module in the system is, 

it continuously transmits serial data like position of 

an individual wearing sensor, in terms of latitude 

and longitude, date, time and speed values to 

processing unit. 

Fig6. GPS module 

 

3.1.4 GSM module 

The latitudinal and longitudinal position and body 

temperature of the fallen individual is sent to the 

mobile phones of his/her care taker/ relative through 

GSM module for immediate assistance. GSM is the 

standard for digital cellular communication. The 

designed system is portable, economical indicating 

the location of the fall of an individual. This helps 

to provide immediate care and treatment.  
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Fig7. GSM module 

3.2 Block Diagram of Proposed System 

As shown in fig8. The values of accelerometer and 

LM35 temp. sensor are the input to microcontroller 

for computational purpose and latitude ,longitude 

values from GPS receiver after the fall detected are 

received to controller and finally controller sends 

this data to Gsm module through serial 

communication for sending sms.  

Fig8.  Block diagram of human fall detection 

system 

 

4. RESULTS 

The results shown in fig10 describe the falling 

location of patient/subject in terms of longitudinal, 

latitudinal coordinates and body temperature also. 

This type of system is capable for detecting four 

types of falls (forward, backward, right, left).The 

actual hardware looks like this as shown in fig9. 

 

Fig9.designed module for human fall detection 

 

 

Fig10. Message showing Latitudinal and 

Longitudinal values Along with body temperature 

 

5. CONCLUSION   AND FUTURE SCOPE    

There are various fall detection systems which 

perform well for the detection, the proposed system 

will be a portable device for user, having sensors 

consisting of accelerometer sensor, LM35 

temperature sensor .the system can detect type of 

fall from accelerometer signal using threshold 

algorithm. After fall is detected, short massage data 

(a message includes body temperature and position 

of accident) will be sent via GSM network .In future 

we add an Air bag system in this fall detection 

system for instant protection. 
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