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Abstract—Nowadays, hospitals across the country are preparing
themselves for predicting provider shortages. Patients are facing long
waits between appointments or before appointments, including delays
in being moved between different departments and inadequate
response to requests or complaints. In this paper, a smart health care
system is proposed, that consists of a smart RFID tag, local server,
internet, medical server and service provider. Smart RFID tag
provides physiological condition (medical record) of the patient and
that medical record is diagnosed by the doctor through WLAN. The
objective of this paper is monitoring of patient regularly.
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|. INTRODUCTION

The healthcare sector in the world is facing a number of
challenges like increasing population, aging infrastructure,
immense masses of rural population with limited access to
high-quality medical care and a disproportionate number of
medical staff when compared to the huge population. It is the
need of the day to design new techniques to improve the
healthcare systems in the world. Implementation of the health
care system is an ongoing process which includes several
stages. One of the ongoing processes includes smart health
care system which is achieved by the internet to facilitate the
common man with limited investment.

Health is one of the global challenges of humanity.
Healthy individual leads the life happily and securely. Healthy
individual reduces the burden on the hospitals, clinics and
medical professionals etc. It increases individual income and
hence to increase in global domestic product and in tax
revenues. The modernized healthcare system is a prerequisite
to keeping individuals healthy. The current healthcare system
facing two problems.

The healthcare professionals and staff must be on a
site of the patient all the time.
The patient remains admitted in a hospital, wired to
bedside biomedical instruments, for a period of time.
Modernized healthcare system or smart healthcare system
has been implemented to solve these two problems. Disease
diagnosis, prevention, and patient monitoring are easy by using
the smart healthcare system.
The proposed system consists of three phases:
Data acquisition phase for monitoring
transferring the patient data.
Data transfer for transmitting the signals between the
sensors and Hospital network.
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e Data access for accessing and monitoring the patient
data.

The healthcare domain presents opportunities for a
significant number of applications of wireless sensor
technology. The following sections focus on Chronic Disease

Monitoring and Personal Wellness Monitoring.

Il. PROPOSED HEALTHCARE SYSTEM

Functions of a smart system include sensing, actuation and
controlling. It makes the decisions based on available data in a
predictive or adaptive manner by performing smart actions. In
the healthcare sector, smart systems technology leads to
Disease diagnosis, prevention, and patient monitoring is easy.
It provides quality of service and reduces the cost of the public
healthcare system. Proposed healthcare system block diagram
as shown in fig.1 [4].

The smart RFID tag attached to the patient. Smart RFID
tag consists of several sensors [5]. The system uses biosensors
like Temperature, blood pressure, weight sensors etc. The flow
chart of smart RFID tag as shown in figure 2. Whenever the
patient comes to the hospital premises, sensors sense the
physiological signals and these signals are converted to
electrical signals [6]. Then analog electrical signal is converted
to digital signal (digital data) which is stored in RFID.

The stored digital data is transmitted through Zigbee
protocol [7] to the local server Zigbee is suitable protocol for
this system because it is IEEE 802.15.4 standard protocol. It
consists of maximum number of cell nodes. IEEE 802.15.4
standard protocol (Zigbee) is designed for wireless networking
among sensors. It is more preferred for devices which are
smaller in size and consume less energy.

From local server the data is transferred to the medical
server through WLAN which is based on IEEE 802.11
standard [8]. Medical server consists of large database. When
the data is transferred to the medical server, it checks whether
the patient has any previous medical record then the server
adds the new data to that record and transfers to the doctor. If
patient does not have any past medical record then the server
creates new ID and stores the data in its database. This data is
transferred to the doctor.

The doctor receives patient’s profile from the medical
server and identifies the problem. If patient condition is
normal then doctor gives prescription. This prescription is
available in local server. If the patient condition is abnormal,
doctor advice the patient and monitor accordingly. Fig.3 shows
the flow chart of diagnosis
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Suppose patient condition is abnormal and doctor suggested
surgery. Here patient monitoring is done in two levels

e Pre surgery monitoring

e Post surgery monitoring

2.1 Pre Surgery Monitoring

Advancement in technology, improved health care system.
In this system, using smart RFID tag patient is monitored
continuously. Smart RFID tag consists of several sensors like
blood pressure, ECG, blood glucose, temperature sensor etc.

e ECG Sensor

One of the sensors in Smart RFID tag is the ECG Sensor.
The ECG sensor is attached to the patient using disposable
electrodes on the chest. It senses the physiological signals
which are produced during muscle contractions and can be
used to make standard 3-lead ECG tracings or surface EMG
recordings[9] [10].The signal obtained from the body is
converted into an electrical signal which is passed through the
filter, amplifier and the analog-to-digital converter (ADC). The
serial-to-ZigBee module transmits the digital output of the
ADC to the local server.

e Blood Glucose Sensor

Blood glucose sensor is one of the major biosensors.
Glucose sensor consists of a tiny electrode which is inserted
under the skin.It senses the physiological signal and which is
converted into a digital signal(digital data) and that data is
transmitted to medical server.CGM (continuously glucose
monitoring)[11] is one of the blood glucose sensors and it is
used to measure glucose levels in real-time throughout day and
night.
Flow chart of pre surgery monitoring as shown in fig.4
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2.2. Post Surgery Monitoring

Monitoring of patient after surgery is crucial part of this
system. Recovery of the patient after post surgery will vary
depending on the type of procedure done and anesthesia used.
Total body conditioning after the surgery will be monitored by
using this proposed system.

For example after completion of surgery the patient is
moved to the general ward. Let the ward consist of six
numbers of patients. Figure 5 shows post surgery monitoring
room and that room has smartly connected system that means
everywhere sensors are connected. Each Patient wears the
smart RFID tag and it consist of several sensors. In addition to
the normal sensors (temperature, BP etc) other special sensors
also used to monitor the patient. Those sensors are

e Dehydration Sensor
Dehydration sensor is one of the wearable sensors and it
sense when the patient is dehydrated. Wrist band type of
dehydration sensor consist of tiny micro-needles and

these is sticks into the skin to measure fluid levels [13].

e Pulse Rate Sensor
The pulse rate sensor or heart beat sensor is based on
the principle of photo phlethysmography [12]. It is used
to measure the number of pulses produced by the heart.

According to this principle, when the light falls on any

organ, it changes the volume of the blood through that

organ. Changes in light intensity are proportional to
change in volume of the blood. The change in a volume
of the blood decided by the rate of heart pulses.

Whenever the light is absorbed by blood, the signal

pulses are equivalent to the heart beat pulses.

¢ Flow Sensor (IR Sensor)
Aflow sensoris a device forsensingthe rate of
fluid flow. IR sensor is used to detect the droplet
coming from the saline. It alerts the medical staff when
it crosses the threshold level.
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Sensors sense the signals and these signals are converted
to electrical signals. Then analog electrical signals are
converted to digital signals (digital data), which is stored in
RFID. Medical staff receives monitored data continuously
without any physical observation. Figure 6 shows the flow
chart of post surgery monitoring.
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I1l. CONCLUSION

Here, we proposed a mobile physiological monitoring
system, which is able to continuously monitor the patient’s
temperature, blood pressure, heart beat, blood glucose level
and other critical parameters in the hospital. This paper
demonstrates the use of smart healthcare system. This new
technology has potential to offer a wide range of benefits to
patients, supervised rehabilitation, reducing of long waits,
early detection of abnormal conditions, continuous patient
monitoring, and potential knowledge discovery through data
mining of all gathered information.
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