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ABSTRACT

One of the major issues relating to medical conégrtweakness and injuries in joints’. To facitégproper correction
for speedy recovery from damage caused at joimiscially the knee, we propose a system which usesrable
sensors. Whenever the bends around the joints iie amad when the pressure at ankle exceeds theripexbsdimit a
feedback is sent to the patient and hence he/shene&e the necessary correction. Also a graphéaesentation of
the patient position and pressure will be maintdioe a web page. This graph can provide an insa@bphysician or
doctor regarding the exercises/movements occumashd the joints. The generic requirements likesital exercises
for curing of injured, low strain practices of ganand sports and also for the elderly people, mewtroan be
effectively tracked and remotely controlled fortbetservice and support by healthcare assistamt.pfimary function
of this system is to enable high risk patients ¢otimely monitored and medicated to enhance thditgqua their
lifestyle.
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l. NTRODUCTION

Among the panoply of applications enabled by the, kmart and connected health care is a partiguilagportant one.
Networked sensors, either worn on the body or emhbédn our living environments, make possible théhgring of
information indicative of our physical and mentaalth. Captured on a continual basis effectivelyadi such
information can bring about a positive transformaithange in the health care.

Proprioceptions one of the most important sense also known agi@o sense. Proprioception allows us to accorhplis
complex tasks such as controlling our limbs withbaving to look at them for example, while drivirig.can be
impaired by diseases or injuries, and the patiefithave difficulty with balance and coordinatiohhis mostly affects
elderly people and athletes.

Proprioceptive training involves exercises and ph&ents can record their improvement using wearaglices. In
exercise therapy, the early rehabilitation stagasng which the patient works with the physicadrdpist several times
each week. The patient is afterwards given indtastfor continuing rehabilitation exercise by hievself at home.
This study develops a rehabilitation exercise @sseat mechanism using wearable sensors in ordendble the
patients with knee osteoarthritis to manage thein oehabilitation progress.

Using the available data, that has access to a @ygpus of observation data for other individutie,doctor can make
a much better prognosis for your health and recomehteeatment, early intervention, and life-styleickes that are
particularly effective in improving the quality gbur health

.  CURRENT PRACTICES

The health parameters of the patient were measamddsent through Zigbee Communication protocol. ZiyBee
technology provides a resolution for transmittirensors data by wireless communication. Wearablsoseunit,
attached to the patient’s body, reads and trangh@tpatient’s data to a portable ZigBee-basedvercearried around
by a nurse or doctor or to a hospital server. Mstesn is designed and built using the ZigBee mad(i®des), sensors
attached to the patient’s body are interfaced ¢se¢fNodes. The complete Node is packaged in aftgimt and carried
by the patient. Sensed data is transmitted to BeBgcoordinator (Z-Coor) with a wide LCD displawtlis carried by
the supervisor nurse or doctor on the hospitalrfloo

The XBee gateway shown in Figurel is used to pegdteway functionality between the ZigBee netwankl the
Ethernet. This gateway device collect data fromaberdinator packetize it and via the TCP/IP laykata is sent and
stored in the main server where a database istadexkp records of the patient’s history.

A Database is created that stores data such ashtiidevalues for sensed data, these values arende¢sl by the
patient’'s physician and if the patient’s readingsezd these values the system will automaticalhyd s alarm SMS
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using the GSM network to the doctor. The patierdsords or history of readings of the various sigres maintained
and an Apache webserver was used in the experilrsattap.
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Figure 2.1: Patient healthnitaring using Zigbee technology
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Figure 3.1: Blocladram for proposed system

We develop a healthcare monitoring system for logtlatients and outpatients for enhangamgprioception training ,
considering the cost, ease of application,accuaacydata security. The main idea of the designstesyis continuous
monitoring of the patients, over mobile phone artdrinet using wireless technologi@fiere are a number of exercises
that can be performed to help train the propridoepsuch as balancing exercises, exercises whilging the eyes,
strengthening exercises, squats, vertical jumps,eaamples of ways that can help establish the exdiom between
muscle fibers by building strengtfihe real-time monitoring system incorporates welaraensors to extract medical
information which helps finding out multiple paratees such as pressure, movement of the knee aathe time. The
system has two interfaces, one for the patientoswedfor the doctor.
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The patient interface is compromised of wearabfsees which extract medical information of the gatiand transmit
to the 10T server (Adafruit 10) via Wi-Fi. The doctis provided with a unique user name and passwwatcess the
data obtained from the patient. The necessary faddis sent via a SMS to the patient using GSM 8o@giule
involving doctor’s advice for fast recovery.

The model consists of Arduino UNO board with miaotoller ATMEGA 328, accelerometer sensor with agmope
features (MPU 6050), force sensors and Wi-Fi madulghis system for outpatients monitoring, ESRB28-fi module
collects the data from the sensors and sends thea@#oT server(Adafruit 10) for storage and fattanalysis through the
website. The Protected data stored can be accasgtithe by the doctors.

IV.  FEATURES OF THE PROPOSED SYSTEM

The proposed idea is a remote health monitoringesy®ver mobile phone and internet using wirelesfiriologies.
The real-time monitoring system incorporates welarabnsors to extract medical information whictphdinding out
multiple parameters such as pressure, movemehedfrtee at the same time.

The system architecture is two tier 1) a patietdrface that is wearable sensors 2) a web portal.

The patient interface is compromised of wearablessrs which extract medical information of thegoatand transmit to
the IoT server (Adafruit 10) via Wi-Fi. The doct@ provided with a unique user name and passwodttess the data
obtained from the patient. The necessary feedbademt via a SMS to the patient using GSM 800C teoohvolving
doctor’s advice for fast recovery. The proposedesyshas the ability to use multiple sensors whichabées simultaneous
monitoring of several parameters.
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Figure 4.1: Adafruit login page
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Figure 4.2: Adafruit Feeds with the sensed data
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Figure 4.3: Adafruit feeds with sensed Pressura dat
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Figure 4.5: Adafruit Dashboard

The model consists of Arduino UNO board with miaotroller ATMEGA 328, accelerometer sensor withapgope
features (MPU 6050), force sensors and Wi-Fi madliethis system for outpatients monitoring, ESPB2G-fi
module collects the data from the sensors and dbediata to 10T server (Adafruit 10) for storageldurther analysis
through the website. The Protected data storedeatcessed anytime by the doctors.

MPU-6050: It has the ability to precisely and aetely track user motions, Motion Tracking technglagn be used in
applications ranging from health and fithess maiipto location-based services.
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Key features for this technology are small packsige, low power consumption, high accuracy andatgiglity, high
shock tolerance, and application specific perforeeaorogrammability — all at a low consumer pricénporhe MPU-
6050 collects gyroscope and accelerometer datawhichronizing data sampling at a user defined rat

FSR- Its key features are small size. It is capalblmicro-force detection and high sensitivity, tigensitivity, high
precision and high durability.

Data transmission from wearable sensors to loTeserv

Data transmission process from sensors to 10T sgr@d=SP-8266 Wi-Fi networks.

The sensors collect the data and transfer it tddfieserver (Adafruit 10) through ESP8266 Wi-Fi nubel

The doctor is provided with a unique user id andspard, where they can monitor multiple patientsalth
simultaneously by creating different dashboardsalsd observe the improvement of each patient ftearstored data.

Feedback: The feedback is not only from the doafter analysing the data in the 10T server, bub déite patient is
provided with immediate alert messages when tleea@y anomaly with reference to the predefinedstiokel values or
the sensed parameters which vary based on thefsatigie and condition using GSM 800C.

GSM 800C can transmit voice, SMS and data inforomativith low power consumption. With the tiny sizé o
17.6*15.7*2.3mm, it can smoothly fit into slim andmpact demands of customer design.

The alarming mechanism basically consists of destaalization, statistical pre-processing, and iezifons.

The proposed alarming system is a generalized oramit model that works on the principle of threshehlues. It can
be customized for individual monitoring due tioe fact that the threshold values aren’t the séondifferent age
groups. The customized monitoring helps in sethdgptive boundary limits which keeps changing tghmut the
monitoring phase.

Movement on the left,beyond
prescribed limit

movement frontwards,beyond

prescribed limit

movement backwards,beyond
prescribed limit

Exerted pressure is beyond limit

Movement on the right,beyond

prescribed limit

Figure 4.6: Feedback to patient via SMS

V. SPECIFIC HEALTHCARE APPLICATIONS

For people living with osteoarthritis (age range6&byears) rehabilitation based on exercise thermpgcommended,
this model is useful to keep track of their movetaavhich can enhance their joint function.

This model also helps the injured people specidléy athletes who undergo a lot of physical andefigntraining to
ensure that they recover soon or have an easy goistgoperative assessment by wearing the deviteramitor their
position so as to help him/her to do the exercisegrescribed.

For the physically disabled people if there arenclea of improvement, this can help them to the thieprocess
slowly and gradually by monitoring movement andsgtee exerted at ankle continuously.
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VI.  RESULTS AND CONCLUSION

The health care services are important part ofsogiety and automating these services lessen tiieewwn humans
and eases the measuring process. Also the transyaséthis system helps patients to trust it. $basors measure the
required parameters and provide the data to thesemter. When threshold value is reached, an mlessage is sent to
the user via SMS using GSM 800C and he/she camax# quickly. The ESP-8266 Wi-Fi module helps thever to
update the patient data on website.

The development of low-cost, low-power, multifunctal wireless sensor nodes that are small in sidecammunicate
untethered in short distances are used in our giroJdnese tiny wireless sensor nodes, which cowsisensing, data
processing, and communicating components, levategilea of sensor networks based on the collaberaffort of a
large number ohodes. Issues such as long-term patient care in hospitals, supipo elderly people at home can be
resolved using this. The implemented real-time guétimonitoring system, enables doctors to monier patients’
health on a remote site, and provide timely adwaceording to their improvement. The system prevémspatients
from re-hospitalization and monitoring multiple jgaits’ health status simultaneously. The data eadable for review
on the central server, and can be accessed renimtetyeans of Adafruit Feeds. The system developéohzatically
alerts the patient when an anomaly is detectedugfit&MS services. Besides bringing comfort to padiethere are
commercial benefits in the area of reducing castspspitalisation, and improving equipment andgratmanagement.
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