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Abstract- Improving the efficiency of healthcare
infrastructures and biomedical systems is one of the most
challenging goals of modern-day society. In fact, the need of
delivering quality care to patients while reducing the
healthcare costs and, at the same time, tackling the nursing
staff shortage problem is a primary issue. As highlighted,
current procedures for patient monitoring, care, management,
and supervision are often manually executed by nursing staff.

This represents, an efficiency bottleneck which could
be cause of even tragic errors in practices. Recent advances in
the design of Internet of Things (loT) technologies are
spurring the development of smart systems to support and

improve healthcare and biomedical-related processes.
Automatic identification and tracking of people and
biomedical devices in hospitals, correct drug-patient

associations, real-time monitoring of patients’ physiological
parameters for early detection of clinical deterioration are
only a few of the possible examples.

Over the last few years, the convincing forward steps
in the development of Internet-of-Things (IoT) enabling
solutions are spurring the advent of novel and fascinating
applications. Among others, mainly Radio Frequency
Identification (RFID), Wireless Sensor Network (WSN), and
smart mobile technologies are leading this evolutionary trend.
In the wake of this tendency, this paper proposes a novel, 10T
aware, smart architecture for automatic monitoring and
tracking of patients, personnel, and biomedical devices within
hospitals and nursing institutes.

Keywords- 10T, PIC microcontroller ,sensor, GSM.

1. INTRODUCTION

In the recent trends, we are interested in wearable
sensors and today several devices are available for personal
health care. The researchers have also considered the
applications remote health monitoring system for long term
recording the parameter like ECG, Blood Pressure,
temperature. Based on current technological trends, one can
readily imagine a time in the near future when your routine
physical examination is preceded by a two-three day period of
continuous physiological monitoring using inexpensive
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wearable sensor . The sensor would continuously record
signals with your physiological parameters . The Internet of
Things (10Ts ) can bedescribed as connecting everyday objects
like smart-phones, Internet TVs, sensors and actuators to the
Internet where the devices are intelligently linked together
enabling new forms of communication between things and
people, and between things themselves. In the Internet of
Things , it is possible to collect, record and analyze new data
streams faster and more accurately by making devices gather
and share informationdirectly with each other and the
cloudaccurately by making devices gather and share
information directly with each other and the cloud. GSM is
developed by the European telecommunications standards
institute to describe the protocols for second generation digital
cellular networks used by mobile phones. 2G networks
developed as a replacement for 1st generation analog cellular
network, and the GSM standard originally described a digital,
circuit-switched network optimized for full duplex voice
telephony.PIC microcontroller PIC is a family of Harvard
architecture microcontroller made by microchip technology as
UART, 12C,CAL and even USB. Low . It is used in a wide
variety of embedded system. The hardware capabilities of PIC
devices range from 8pin DIP chips upto 100pin SMD chips,
with discrete 1/0 pins, ADC and DAC modules, and
communication ports such power and high speed variations
exist for many types. Fiber optic sensor, it is uses to optical
fiber either as the sensing element time delay can be
determined using a device such as an optical time domain
reflectometer and wave length shift can be calculated using an
instrument implementing optical frequency domain reflecto
metric, optical fiber can be used as sensor to measure strain,
temperature, pressure and other quantities by modifying a
fiber so that the quantity to be measured modulates the
intensity, phase, polarization, wavelength or transit time of
light in the fiber.

1. EXISTING SYSTEM

In the existing system, current procedures for patient
monitoring, care, management, and supervision are often
manually executed by nursing staff. This represents, de facto,
an efficiency bottleneck which could be cause of even tragic
errors in practices. WSNs are basically self-organizing ad-hoc
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networks of small, cost-effective devices (motes) that
communicate/cooperate in a multi-hop fashion to provide
monitor and control functionalities in critical applications
including industrial, military, home, automotive, and
healthcare scenarios. Currently, most WSN motes are battery
powered.

WSN SENSOR TECHNOLOGY::

The iconic image of a hospital patient is a frail figure
lost in a tangle of wires and cables connected to large, noisy
machines. Those wires and cables are beginning to be replaced
by wireless technologies similar to those that have cleaned up
the thicket of cables in our office work station. But for more
personal needs of healthcare, that technology is becoming
“wearable”. ABI Research estimates that five million
disposable ,wearable, medical sensor will ship by 2018. In
addition to increasing the comfort of patients and enabling
staff to more easily assist and move them, wireless will
improve the devices in the main function-altering staff to
change in vital signs. Medical Body Area Network(MBANS)
transmit a stream of continuous, real-time data about a
patient’s condition. with MBANSs, the flow of data can be
monitored by medical personnel, recorded for inclusion in
electronic health records, or even shared with concerned
family members.

ELECTRONIC PATIENT PORTALS:

Interoperability is the key to range of ongoing and
potential improvement in our healthcare system. Electronic
health records (EHRS) are just the beginning. The goal is for
doctors, nurses, patients, family members,researchers, and
insurers to share useful medical data. The implications for
privacy are numerous and worrisome, but so are the
consequences of not seizing this opportunity to save lives and
improve quality of life. A central hub for sharing information
could include content management, member profile, blogs,
discussion boards, jargon glossaries, gamification, connection
with social services, and support groups.

I111. PROPOSED SYSTEM

The main theme of the project is to measuring the
temperature, pressure and tracking patient inside hospital. In
the patient, the parameters like temperature, pressure, position
are stored in the PC. The above parameters can send to the
central room via zigbee protocol and uploaded in the
SERVER.

Each doctor can access. At the time all the details
shown in the PC . By using this we take patient temperature,
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pressure, position. And a separate database can be maintained
for patient.
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SIM300 GSM MODULE

This is a plug and play GSM Modem with a simple to
interface serial interface. Use it to send SMS, make and
receive calls, and do other GSM operations by controlling it
through simple AT commands from micro controllers and
computers. It uses the highly popular SIM300 module for all
its operations. It comes with a standard RS232 interface which
can be used to easily interface the modem to micro controllers
and computers.

The modem consists of all the required external
circuitry required to start experimenting with the SIM300
module like the power regulation, external antenna, SIM
Holder,etc.
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Features

e  Uses the extremely popular SIM300 GSM module

e Provides the industry standard serial RS232 interface for
easy connection to computers and other devices

e Provides serial TTL interface for easy and direct interface
to microcontrollers

e Power, RING and Network LEDs for easy debugging

e Onboard 3V Lithium Battery holder with appropriate
circuitry for providing backup for the modules’ internal
RTC

e Can be used for GSM based Voice communications,
Data/Fax, SMS,GPRS and TCP/IP stack

e Can be controlled through standard AT commands

e Module’s operation mode can be controlled through the
PWR Switch connected to the PWR pin (refer the
SIM300 datasheet for more information)

e Comes with an onboard wire antenna for better reception.
Board provides an option for adding an external antenna
through an SMA connector

e The SIM300 allows an adjustable serial baud rate from
1200 to 115200 bps (9600 default)

e Modem a low power consumption of 0.25 A during
normal operations and around 1 A during transmission

e Operating Voltage: 7 — 15V AC or DC (board has
onboard rectifier)

TEMPERATURE SENSORE:
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LM35:

The LM35 series are precision integrated circuit
temperature true sensor whose output voltage is linearly
proportional to the Celsius temperature. The LM35 thus has an
advantage over linear temperature sensor calibrated in Kelvin
as the user not required subtracting a large constant voltage
from its output to obtain convenient centigrade scaling. The
LM35 dose not requires any external calibration or trimming.
The LM35 low output impedance; linear output and precise
inherent calibration make interfacing to readout or control
circuitry especially easy. It can be used with single power

supply.
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PLUSE RATE MEASUREMENT:

MIL-STD-1553 InterfaceTransformer is used to
measure the pulse rate from the patient. As “Technitrol
Components Division,” we were the first to achieve QPL
status for MIL-STD 1553B interface transformers, also known
as low-power pulse transformers. Today, as “Pulse Specialty
Components,”  our QPL transformer line includes a wide
selection of products for each of the product levels called for
by MIL-PRF-21038/27, formerly MIL-T-21038/27. MIL-
PRF-21038E (8 July 1998) supersedes MIL-T-21038D (11
May 1979) and establishes three product levels for low power
pulse transformers. The new specification allows designers to
select a QPL device and limit the testing to what's needed for
the application:1) n Level C - for high reliability
commercial/industrial applications;2) n Level M - for general
purpose military applications;3) n Level T - for high reliability
critical military applications. Level C parts are tested to our
internal specifications. Group A or B testing is not performed
on Level C parts. A Level M part is exactly the same as the
original QPL product that was defined by the earlier MIL-T-
21038/27 specification. A Level T part receives the most
extensive testing along with thermalcycling.

Dual ratio surface mount QPL pulse transformers:

n qualified for use in QPL MIL-STD-1553 applicationsn dual
ratio in a single package, see schematicn designed, built, and
tested

to MIL-PRF-21038 Level C, M, and T* n two packages
available: Package B has gull-wing leads; Package F is flat
pack n built in 1ISO 9002 facility

APPLICABLE SPECIFICATIONS
n MIL-STD-1553B

n MIL-STD-202

n MIL-PRF-21038/27*

n MIL-T-10727

n I1SO 9002

HEART BEAT MEASURMENT:
Heart Rate:
Heart rate is a term used to describe the frequency of

the cardiac cycle. It is considered one of the four vital signs.
Usually it is calculated as the number of contractions (heart
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beats) of the heart in one minute and expressed as "beats per
minute™ (bpm). See "Heart" for information on embryofetal
heart rates. The heart beats up to 120 times per minute in
childhood. When resting, the adult human heart beats at about
70 bpm (males) and 75 bpm (females), but this rate varies
among people. However, the reference range is normally
between 60 bpm (if less termed bradycardia) and 100 bpm (if
greater, termed tachycardia). Resting heart rates can be
significantly lower in athletes. The infant/neonatal rate of
heartbeat is around 130-150 bpm, the toddler's about 100-130
bpm, the older child's about 90-110 bpm, and the adolescent's
about 80-100 bpm.

Measuring of Heart Rate:

e The pulse rate (which in most people is identical to the
heart rate) can be measured at any point on the body
where an artery is close to the surface. Suchplaces are
wrist (radial artery), neck (carotid artery), elbow (brachial
artery), and groin (femoral artery). The pulse can also be
felt directly over the heart.

e Producing an electrocardiogram, or ECG (also
abbreviated EKG), is one of the most precise methods of
heart rate measurement. Continuous electrocardiographic
monitoring of the heart is routinely done in many clinical
settings, especially in critical care medicine. Commercial
heart rate monitors are also available, consisting of a chest
strap with electrodes. The signal is transmitted to a wrist
receiver for display. Heart rate monitors allow accurate
measurements to be taken continuously and can be used
during exercise when manual measurement would be
difficult or impossible (such as when the hands are being
used).

e It is also common to find heart rate by listening, via a
stethoscope, to the movement created by the heart as it
contracts within the chest.

PIC

The microcontroller that has been used for this
project is from PIC series. PIC microcontroller is the first
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RISC based microcontroller fabricated in CMOS
(complimentary metal oxide semiconductor) that uses separate
bus for instruction and data allowing simultaneous access of
program and data memory.

The main advantage of CMOS and RISC
combination is low power consumption resulting in a very
small chip size with a small pin count. The main advantage of
CMOS is that it has immunity to noise than other fabrication
techniques.

Various microcontrollers offer different kinds of
memories. EEPROM, EPROM, FLASH etc. are some of the
memories of which FLASH is the most recently developed.
Technology that is used in pic16F877 is flash technology, so
that data is retained even when the power is switched off. Easy
Programming and Erasing are other features of PIC 16F877.

CORE FEATURES:

e High-performance RISC CPU

e Only 35 single word instructions to learn

e All single cycle instructions except for program branches
which are two cycle

e  Operating speed: DC - 20 MHz clock input DC - 200 ns
instruction cycle

e Up to 8K x 14 words of Flash Program Memory, Up to
368 x 8 bytes of Data Memory (RAM) Up to 256 x 8
bytes of EEPROM data memory

e Pin out compatible to the PIC16C73/74/76/77

e Interrupt capability (up to 14 internal/external

e Eight level deep hardware stack

e Direct, indirect, and relative addressing modes

e Power-on Reset (POR)

PIN DIAGRAM OF PIC 16F877
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1/0 PORTS:
Some pins for these 1/O ports are multiplexed with an alternate
function for the peripheral features on the device. In general,
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when a peripheral is enabled, that pin may not be used as a
general purpose 1/O pin.

IV. RESULT

V. CONCLUSION

As discussed in this paper, all the physical objects
will work seamlessly with machine-to-machine and human-to-
machine interfaces. This level of interconnection is a boon for
the healthcare, where health influencing factors both internal
& external to the human body can be analyzed based on the
model. These factors along with the genomic inputs shall
make it possible to predict the health trends and allergies of
the person; thereby the technology can provide customized
recommendations on suitable physical activities, diets, etc.
This mobile doctor buddy apps are not meant to be the
replacement for experience of the doctors. They should work
collaboratively with the doctor. In this approach of
complementing the doctor with the technology based inputs,
the new trends in 10T has the capability to transform the way
the primary healthcare is delivered to the patients. However
for the developing world, 10T brings new delivery model for
healthcare with good quality at affordable level. Proposal of
0T healthcare devices for the developing world are remote
consulting, handheld diagnostic devices for detecting epidemic
deceases like malaria and cholera. These devices shall have
the far wider reach compared to the traditional primary care
healthcare. It is evident that 10T will facilitate new business
models and new healthcare delivery models in the future for
both developing and developed worlds, irrespective of the
challenges faced at the current time.

VI. FUTURE ENHANCEMENT

The Future work of the project is very essential in
order to make the design system more advanced. By adding
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various sensors in the system we can measure different health
parameters and would be beneficial for patient monitoring i.e.
connecting all the objects to internet for quick and easy access.
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