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Abstract 

The mobile application is capable of detecting possible falls for elderly, through the use of special sensors. The alert messages 

contain useful information about the people in danger, such as his/her geo location and also corresponding directions on a map.  

In occasions of false alerts, the supervised person is given the ability to estimate the value of importance of a possible alert and to 

stop it before being transmitted. The system is capable of monitoring ELDERLY PEOPLE in real time. The system, including 

calibration of accelerometers and measurement is explained in detail. This fall detection system is designed to detect the 

accidental fall of the elderly and alert the carers or their loved ones via Smart-Messaging Services (SMS) immediately. This fall 

detection is created using microcontroller technology as the heart of the system, the accelerometer as to detect the sudden 

movement or fall and the Global System for Mobile (GSM) modem, to send out SMS to the care taker. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Falls increase risk for serious injuries, chronic pain, long-term disability, and loss of independence, psychological and social 

limitations due to institutionalization.  A fall can cause psychological damage even if the person did not suffer a physical injury. 

The mortality rate for falls increases progressively with age. Falls caused 57% of deaths due to injuries among females and 36% 

of deaths among males, age 65 and older. Common risk factors include problems with balance and stability, muscle, weakness, 

multiple medications therapy, depressive symptoms, cardiac disorders, stroke and vision Detection of a fall possibly leading to 

injury in timely manner is crucial for providing adequate medical response and care. Present fall detection systems can be 

categorized under one of the following groups:  

 User activated alarm systems (wireless tags),    

 Floor vibration-based fall detection,  

 Wearable sensors (contact sensors and switches, geography and accelerometer),  

 Acoustic fall detection,  

 Visual fall detection. 

II. RELATED WORK 

M. Mubashir, L. Shao, and L. Seed proposed that[4],The technologies include: Wearable- based, audio- based, and video-based 

fall detection systems. This paper surveys the literature regarding fall detection algorithms using those three branches and the 

various sensors they employ. Looking at wearable technology, the technology is cheap and accurate but inconvenient. Audio-

based technology on the other hand is more convenient and is cheaper than video-based technology. Q. Zhang, L. Ren, and W. 

Shi[5],  proposed that the implementation of a system to sense, send, display and store physiology activity. The system includes a 

wearable device to be worn by the individual to collect physical activity data, a wireless communication link between the patient 

and the monitoring network. A fall detection and heart beat measurement are also included to provide better monitoring. Q. 

Zhang, L. Ren, and W. Shi[5], proposed that a system that monitors the user by combining an ECG sensor and two 

accelerometers. Our system recognizes the user's activities and detects falls using the accelerometer data. In order to improve the 

reliability and robustness of the system, the measured accelerometer signals can be combined with the ECG signal in order to 

detect anomalies in the user's behavior and heart-related problems.F. Bagalà, C. Becker, A. Cappello, L. Chiari, and K. 

Aminian[6], The first stage of the detection system characterizes a person's vertical state in individual depth image frames, and 
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then segments on ground events from the vertical state time series obtained by tracking the person over time. The second stage 

uses an ensemble of decision trees to compute a confidence that a fall preceded on a ground event. S. Abbate, M. Avvenuti, F. 

Bonatesta, G. Cola, P. Corsini, and A. Vecchio [7], The data from the smartphone built-in accelerometer is continuously 

screened when the phone is in the user's belt or pocket. the smartphones system is  not confortable for average user. S. Abbate, 

M. Avvenuti, F. Bonatesta, G. Cola, P. Corsini, and A. Vecchio [7], The aim of this study is to develop a system for investigating 

human falls and mobility based on a smartphone platform. We have designed and tested a set of software applications building 

on the inertial data captured from the tri-axial accelerometer sensor embedded in the smortphone.  

III. PROPOSED SYSTEM  

we designed an application with the ability of automatic fall detection, by using the mobile sensors, warning signal by pressing a 

button in cases of emergency, detection and automatic notification to supervisors as well as visual display to passerbies. The 

application uses basically two incorporated mobile sensors, namely the accelerometer and the gyroscope sensor. A counter starts 

counting loudly on the screen from 30 to 0. If the counter reaches 0, then an SMS message is sent to the caregiver or relative and 

an entry is made to the Database. The first service detects the patient’s position and calculates whether the patient is further away 

than a set distance.  When activated can give directions to the patient what route to follow to return back to home. I also 

proposed in this paper to maximize the performance of automatic fall detection and thus make the system more reliable. 

However, the presence of noise, the variability of recorded signals by the sensors, and the failing or unreliable sensors may 

thwart the evidential networks performance. In addition, the sensors signals non stationary nature may degrade the experimental 

conditions. To compensate the non-stationary effect, the time evolution is considered by introducing the dynamic evidential 

network which was evaluated by the simulated fall scenarios corresponding to various use cases. 

IV. ARCHITECTURE 

 
Fig. 1: Architecture 
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Fig. 2: System 

V.  MODULES  

 Fall Detection 

 Helpline Video 

 Location Tracking 

 Communication 

 Route Map Integration 

 Fall Detection: A.

The FALL DETECTION is something that we have developed at Alert1 so you can be safe at all times. Whether you are a senior 

citizen and want to maintain your independence, a concerned family member looking for peace of mind, or a caregiver with 

patients, this tool has been developed for you. Prevention is key. Use it to inspect and detect hazardous areas in your home that 

could result in a fall. If you answer "no" to the questions, you have already taken action to reduce your risk of falling. If you 

answer "yes" to any of the questions, consider making the recommended change or adaptation to reduce your risk of falling. 

 
Fig. 3: Fall Detection 

 Helpline Video:  B.

If fell down confirms care taker can track elderly person location and will the location but it takes several time to reach the 

location. So helpline video was introduced in this implementation. It solves the instant recovery by auto playing the stored video 

about the elderly person health and first aid information. The Inbuilt video player was embedding with this application. For 

storage memory we use smart phone memory which may deals with MB’s. This Helpline Video helps the nearby peoples to give 

first aid services to fell down elderly person.  

 
Fig. 4: Helpline Video 
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 Location Tracking: C.

Real-time locating systems (RTLS) are used to automatically identify and track the location of objects or people in real time, 

usually within a building or other contained area. Wireless RTLS tags are attached to objects or worn by people, and in most 

RTLS, fixed reference points receive wireless signals from tags to determine their location. The physical layer of RTLS 

technology is usually some form of radio frequency (RF) communication, but some systems use optical (usually infrared) or 

acoustic (usually ultrasound) technology instead of or in addition to RF. Tags and fixed reference points can be transmitters, 

receivers, or both, resulting in numerous possible technology combinations. RTLS are a form of local positioning system, and do 

not usually refer to GPS, mobile phone tracking, or systems that use only passive RFID tracking. Location information usually 

does not include speed, direction, or spatial orientation. 

 
Fig. 5: Location Tracking 

 Communication: D.

The table that maintained the mapping between the agent’s name and the landmark location is shared and  updated by the agents 

who were on nodes within the landmark’s  coverage. When the node is not a landmark node, the table is used as a cache table. If 

communication with the other agent succeeds, the locations and the agent names are registered in this cache table. It is possible 

for the agent to periodically get the location of the target agent and store it in the cache table. The use of a cache table enables 

agents to initiate direct communication with each other and reduce the communication overhead to landmarks. When the cache 

misses, the agent sends a request to the landmark to get updated information. Agents can also delete the information from the 

cache table. The communication between landmarks is implemented, however we only use this communication to call the target 

agent when there is no target agent within the coverage area. This primitive is used when the programmer deploys agents and 

makes deployment of agents easy. 

 
Fig. 6: Communication 

 Route Map Integration: E.

The integration of spatial maps in mobile was investigated using a spatial analog to sensory preconditioning. The GPS chip 

outputs the positioning information which is transferred over a GPRS link to the mobile operator’s GGSN (Gateway GPRS 

Support Node) and then to a remote server over a TCP connection. The TCP server stores the incoming positional data in a SQL 

database. When a user clicks on the tracking page., Zope, which is an open source web application server, serves up an HTML 

page with an embedded JavaScript code. The JavaScript would run in the user's browser and has instructions to retrieve the 

positional information from the mySQL database every second. It then integrates this information into Google Maps through 

Google Maps API which displays the position on a map. Since the positional information is retrieved every second and the maps 

updated at the same frequency, a real time GPS tracking effect is achieved. 

 
Fig. 7: Route Map Integration 

VI. CONCLUSION   

Triaxial accelerometers can be used for detecting fall of ELDERLY PEOPLE. They offer low cost solution, and together with 

wireless connectivity solutions such as ZigBee provide efficient solution for both ELDERLY PEOPLE and medical personnel l. 

In this paper i have presented an intelligent mobile multimedia application that can be incorporated into modern mobile 

smartphones in order to be used for the needs of the elderly. It is in our future plans to evaluate this system in order to test its 

efficiency in actually helping these people sufficiently. 

It is also in our future plans to extend the system’s capabilities by incorporating new services. These services include the 

following: 

 Embed a belt measuring heart rate as an external sensor 

 Integrate a gyroscope sensor instead of an orientation sensor, for more accurate results 

 Integration of social networks to alert senders 

 Integrate public agency to alert senders 
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 Add a system administrator feature. 

REFERENCES 

[1] Tabulation on the 2010 population census of the people’s republic of China, China Statistics, May 2013, on-line. 

[2] S. Demura, S. Shin, S. Takahashi, and S. Yamaji, “Relationships between gait properties on soft surfaces, physical function, and fall risk for the 

elderly,” Advances in Aging Research, vol. 2, pp. 57-64, May 2013 

[3] WHO, “The injury chart-book: a graphical overview of the global burden of injury,” Geneva: WHO, pp. 43-50, 2012. 

[4] M. Mubashir, L. Shao, and L. Seed, “A survey on fall detection: Principles and approaches,” Neurocomputing, vol. 100, no. 16, pp. 144- 152, Jan. 

2013. 

[5] Q. Zhang, L. Ren, and W. Shi, “HONEY a multimodality fall detection and  telecare system,” Telemedicine and e-Health, vol. 19, no. 5, pp. 415- 429, 

Apr. 2013. 

[6] F. Bagalà, C. Becker, A. Cappello, L. Chiari, and K. Aminian, “Evaluation of accelerometer-based fall detection algorithm in real world falls,” PLoS 

ONE, vol. 7, no. 5, pp. 1-8, May 2012. 

[7] S. Abbate, M. Avvenuti, F. Bonatesta, G. Cola, P. Corsini, and A.Vecchio, “A smartphone-based fall detection system,” Pervasive and Mobile 

Computing, vol. 8, no. 6, pp. 883-899, Dec. 2012. 

[8] S. Abbate, M. Avvenuti, G. Cola, P. Corsini, J.V. Light, and A.Vecchio, “Recognition of false alarms in fall detection systems,” in Proc. 2011 IEEE 

Consumer Communications and Networking Conference, Las Vegas, USA, pp. 23-28, Jan. 2011. 

[9] Y.W Bai, S.C. Wu, and C.L. Tsai, “Design and implementation of a fall monitor system by using a 3-axis accelerometer in a smart phone,” IEEE 

Trans. Consumer Electron., vol. 58, no. 4, pp. 1269-1275, Nov. 2012. 

[10] M. Yu, A. Rhuma, S. Naqvi, L. Wang, and J. Chambers, “A posture recognition-based fall detection system for monitoring an elderly person in a 

smart home environment,” IEEE Trans. Infor. Tech. Biom., vol. 16, no. 6, pp. 1274-1286, Aug. 2012. 

[11] C. Rougier, J. Meunier, A.S. Arnaud, and J. Rousseau, “Robust video surveillance for fall detection based on human shape deformation,” IEEE Trans. 

Circ. Syst. for Video Tech., vol. 21, no. 5, pp. 611-622, May 2011. 

[12] M. Popescu, Y. Li, M. Skubic, M. Rantz, “An Acoustic Fall Detector System that Uses Sound Height Information to Reduce the False Alarm Rate”, 

in Proc. 30th Int. IEEE Eng. in Medicine and Bio. Soc. Conference, pp. 4628-4631, Aug. 2008. 

[13] J. Winkley, P. Jiang, and W. Jiang, “Verity: An Ambient Assisted Living Platform,” IEEE Trans. Consumer Electron., vol. 58, no. 2, pp. 364-373, 

May 2012. 

[14] H.R. Yan, H.W. Huo, Y.Z. Xu, and M. Gidlund, “Wireless sensor network based E-health system: implementation and experimental results,” IEEE 

Trans. Consumer Electron., vol. 56, no. 4, pp. 2288-2295, Nov. 2010. 

 

 

 

 


