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Abstract 
 The techniques that could precisely monitor human motion are useful in applications such as rehabilitation, virtual 
reality, sports science, and surveillance. Most of the existing systems require wiring that restrains the natural 
movement. To overcome this limitation, a wearable wireless sensor network using accelerometers has been developed 
in this paper to determine the arm motion in the sagittal plane. The system provides unrestrained movements and 
improves its usability. The lightweight and compact size of the developed sensor node makes its attachment to the limb 
easy. The proposed system is beneficial for both patient and health professional as it will reduces the burden on the 
system by effectively monitoring patient at distance. Health professional as well as patient has flexibility of time. 
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1. Introduction 

Remote monitoring technique that could precisely monitor human limb motion is useful in applications 
such as medical science, sports science, rehabilitation and virtual reality. Most of the existing systems used 
for monitoring human limb motion require wiring that restrains the natural movement. To overcome this 
limitation, a wearable wireless sensor network using accelerometer has been developed for monitoring 
human limb motion. The wireless feature enables the unrestrained motion of the human body as opposed to 
a wired monitoring device and makes the system truly portable, fast and reliable. The lightweight and 
compact size of the developed sensor node makes it easy attachment to the body.  

Tracking of human body parameters has attracted significant interest in recent years due to its 
wide-ranging applications such as rehabilitation, virtual reality, sports science and medical science .In 
recent times, wireless sensors and sensor networks have become a great interest to research, scientific and 
technological community. Though sensor networks have been in place for more than a few decades now, 
the wireless domain has opened up a whole new application space of sensors. Wireless sensors and sensor 
networks are different from traditional wireless networks as well computer networks and, therefore, pose 
more challenges to solve such as limited energy, restricted life time, etc. Wearable systems for continuous 
health monitoring are a key technology in helping the transition to more practical and affordable healthcare. 
It not only allows the user to closely monitor changes in his or her physiological parameters but also 
provides feedback to help maintain an optimal health status. Many new research is focused at improving 
quality of human life in terms of health by designing and fabricating sensors which are either in direct 
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contact with the human body (invasive) or indirectly (noninvasive).One of the reasons for more 
development in this area is the global population and rise in ageing population, one statistic provided by the 
U.S. Department of Health that by 2050 over 20 of the world’s population will be above 65 years of age. 
This results in a requirement for medical care, which is expensive for long-term monitoring and long 
waiting lists for consultations with health professionals. The cost of hospitalization is ever increasing, so is 
the cost of rehabilitation after a major illness or surgery. Hospitals are looking at sending people back as 
soon as possible to recoup at home. During this recovery physiological parameters need to be continuously 
measured. Hence, telemedicine and remote monitoring of patients at home are gaining added importance 
and urgency. Patients are being monitored using a network of wireless sensors. We seek to come up with 
solutions, which help to monitor patient from remote place. As a result, there is a need for an accurate, 
flexible, noninvasive, comfortable, reliable, and low-cost monitoring unit that unites all these demands. 
The objective is to allow the patient to be monitored in a natural environment. For monitoring outside the 
clinical laboratory, a wearable system must not only record data, but also proficiently process data on-
board. The proposed approach uses the wireless sensor network concept with all the sensor nodes 
communicated to the coordinator wirelessly using TCP/UDP network protocol.  
 The small form factor and lightweight feature of the sensor nodes also allow easy attachment to 
the body. This technology also used in sports technology, in this field we know about the player’s behavior. 
In this project the MEMS sensors and FLEX sensors will be introduced in to medical and sports 
applications. The wireless feature enables the unrestrained motion of the human body as opposed to a wired 
monitoring device and makes the system truly portable.  

In a typical wearable wireless body area network (WBAN) scenario, a patient wears some sensors that 
form an on-body sensor network, while an off-body base station registers data collected by the WBAN. The 
therapy effectiveness can be evaluated by specialized medical operators performing an analysis on the 
registered data. Continuous remote monitoring allows the patient to have a normal life by reducing the 
inconvenience of regular visits to the therapist. The purpose of using a WBAN is to improve health care 
quality and efficacy, and also to reduce health assistance costs. 
 

                                                           2. Related work 

Major headings are to be column centered in a bold font without underline. The literature review reveals 
that there are several system which can be used for measurement of limb motion .The existing methods 
include mechanical, visual, audio, RADAR, magnetic and inertial tracking.  
 
2.1Visual system  

Visual tracking involves the use of single or multiple cameras. The captured image suffers from 
problem due to occlusion, lighting changes, clutter, shadow and noise. Single camera tracking is normally 
based on model, contour, or feature but it easily generates ambiguity due to occlusion or depth. Multiple 
cameras can reduce the ambiguity and handle occlusion but are costly. 
 
2.2 Audio and RADAR system 

Audio and RADAR system requires an emission source for measurement of motion. In recent 
years, the inertial and magnetic tracking system attracted much interest as they are source free approaches. 
 
 
2.3 Goniometer measurement system 

The goniometer consists of two metal arm links and a potentiometer. As the angle between the 
arm changes, the resistance of the potentiometer changes. 
       As compared to other existing approaches, the new system is portable and easy to use. It allows the 
patients to be monitored without restraint and rehabilitation can be carried out in home environment instead 
of a specialized laboratory in the hospital.  
  
 

    III. Proposed work 
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                                                                Fig.1 Proposed block diagram for system design. 
Fig. 1 shows the configuration of the system. It is observed that the system consists of a number of sensor 
nodes that wirelessly communicate to a central coordinator in a star network topology. Wireless sensor 
network is a promising field that integrates sensor technologies, embedded system and wireless 
communication together to produce small, low cost, low power and reliable system capable of monitoring 
specific events. For this system, wireless  protocol suite used because it provides end-to-end connectivity. 
The coordinator is in turn connected to a PC via GSM module. Each sensor node is may equipped with a 
capacitive micro machined accelerometer. The sensor nodes are attached to the human body and operate 
completely untethered. They are powered by battery. 
 

 
                Fig.2  

In the human body parameter monitoring system, the name itself indicates the physical state of the patient 
which can be sensed by the sensors as shown in the diagram above. Figure shows the functional block 
diagram of the system hardware. The system has been designed to take several inputs to measure human 
limb motion using accelerometer that can be used to detect tilt angle of up to three axes which help for 
detection of any fall. The inputs from the sensors are integrated and processed by microcontroller. The 
results are sent through the GSM Module to a host computer, which stores the data into an Access 
Database. The values can then be displayed on the Graphical User Interface (GUI) running on a computer. 
The mobile application has the feature to access system remotely. There is also an option to send the 
message to the care taker or the concerned doctor about the patient’s condition periodically. The program is 
a user interface, allowing a report on the current status of the individual. Once the user has connected to the 
receiver unit, data is automatically updated on the screen. The data is also plotted on a time graph which 
can be customized to show data received from any of the sensors. The design is modular which makes it 
rather easy and straight forward to add extra sensors for measuring and monitoring other parameters. 
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4. Conclusions 

  An ambulatory and unstrained measurement system based on wearable wireless sensor network for 
tracking the human arm motion in the sagittal plane has been proposed. The wireless features enable the 
unstrained motion of the human body as opposed to a wired monitoring device and make the system truly 
portable. This allows the system to be deployed in a cluttered home environment. The small form factor 
and lightweight feature of the sensor node also allows easy attachment to the limbs. 
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