RFID Based Hospital Management System

N.Rajalakshmi
Professor
Department of Biomedical Engineering,
Dhanalakshmi Srinivasan College of
Engineering,
Coimbatore
hod.bme@dsce.ac.in

P. Santhosh,
UG Scholar
Department of Biomedical Engineering,
Dhanalakshmi Srinivasan College of
Engineering, Coimbatore
Santhoshs6924@gmail.com

Abstract - The hospital management system utilizes RFID tags
along with various sensors to monitor patients' health, aiming to
enhance the tracking of patient data. By documenting every
medical service administered, RFID technology facilitates
continuous monitoring of patients’ conditions. It also enables
comprehensive access to doctors' information through the
hospital information system. Additionally, the system offers the
benefit of tracking key patient health metrics. This paper
focuses on efficient hospital administration and summarizes the
tasks performed in hospitals using RFID tags and dedicated
hospital databases. It outlines how the proposed hospital
management system can serve as a replacement for the existing
one
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1. INTRODUCTION

The implementation of management systems in healthcare
has given rise to several other supporting systems; however,
many of these are overly complex. There is a growing need
for intelligent systems that can enhance operational efficiency
and deliver improved services at a reasonable cost, thereby
contributing to the reduction of overall healthcare expenses.
With the global rise in health-related issues, a robust
management system that accurately identifies both patients
and healthcare professionals is essential. Such a system
should be capable of securely storing and retrieving patient
records while ensuring accurate linkage between patient data
and medical documentation.

The process for approving pharmaceutical drugs is highly
regulated and demands extensive documentation. During
clinical trials, precise monitoring of patient medication usage
is crucial for evaluating drug safety and effectiveness. RFID
technology offers a solution by enhancing the ability to track
medication usage throughout clinical testing phases. This
improved tracking boosts accountability and transparency,
potentially making the FDA's drug approval process more
efficient and dependable.

Additionally, inventory management within the healthcare
supply chain requires significant improvement. Manufacturers
and distributors must have better visibility across the supply
chain to ensure accurate inventory tracking. Due to
uncertainties in demand, healthcare providers often maintain
surplus inventory to avoid shortages. However, limited insight
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into customer ordering patterns can result in excessive stock
levels.

1l. RELATED WORKS

RFID-Based Patient Tracking and Monitoring System for
Hospitals - This paper explores how RFID technology can be
used to track and monitor patients within hospital premises,
enhancing patient safety and improving workflow efficiency.
Using RFID Technology This work focuses on the use of
RFID technology for inventory management in hospitals,
including tracking medical equipment, supplies, and
pharmaceuticals to ensure timely restocking and reduce costs.

Enhancing Hospital Security with RFID Technology-
This research paper discusses the implementation of RFID-
based systems to enhance security measures in hospitals,
such as controlling access to restricted areas, monitoring the
movement of staff and patients, and preventing theft or loss
of valuable assets.

RFID-Enabled Inventory Management in Healthcare
Facilities — This paper explores the adoption of RFID
technology for efficient tracking and management of medical
equipment, pharmaceuticals, and supplies in healthcare
settings, aiming to enhance inventory precision and minimize
operational costs.

Overview of RFID Applications in Inventory Control
Across Retail and Healthcare — This review article examines
the use of RFID technology in inventory management,
highlighting its implementation in both retail and healthcare
industries, while analyzing the associated challenges and
potential benefits in each sector.

RFID and Cloud Computing for Healthcare Inventory
Management — This study investigates the fusion of RFID
technology with cloud computing to manage healthcare
inventory, offering real-time inventory visibility, advanced
data analytics, and remote monitoring capabilities.

Smart Shelves with RFID for Hospital Inventory Control
— This paper details the development and deployment of
RFID-enabled smart shelving systems in hospital storage
areas, facilitating automated supply tracking and streamlined
replenishment processes.



I MATERIALSREQUIRED

Transformers are devices that efficiently convert
alternating current (AC) from one voltage level to another.
Since transformers operate only with AC, this is one reason
why mains electricity is supplied as AC. Step-up transformers
increase voltage, while step-down transformers decrease it. In
most power supplies, a step-down transformer is used to
reduce the high mains voltage (230V in the UK) to a safer,
lower voltage. The coil connected to the power source is
called the primary coil, and the coil delivering the output is
called the secondary coil. These coils are not electrically
connected; instead, they interact through an alternating
magnetic field created within the transformer's soft iron core.
The two parallel lines in the center of the transformer circuit
symbol represent this core.
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Figure 1ATMEGA Controller

The Arduino Uno is a microcontroller board built around the
ATmega328. It features 14 digital input/output pins (6 of
which support PWM output), 6 analog input pins, a 16 MHz
crystal oscillator, a USB port, a power jack, an ICSP header,
and a reset button. It includes all the components necessary to
operate the microcontroller—just connect it to a computer via
a USB cable or supply power using an AC-to-DC adapter or
battery to begin. Unlike earlier Arduino boards, the Uno does
not rely on the FTDI USB-to-serial driver chip.

TEMPERATURESENSOR

The LM35 series consists of precision integrated-circuit
temperature sensors that produce an output voltage directly
proportional to temperature in degrees Celsius (Centigrade).

MADE
TINITALY

fl;
axwmm ARDUINO

() ee
Vo w0 o0 [RET

funnas

Figure 2 Temperature Sensor

Unlike linear temperature sensors calibrated in Kelvin, the
LM35 offers the benefit of not requiring the user to subtract a
large constant voltage to achieve convenient Celsius scaling.

B. RESPIRATORYSENSOR

The sound sensor is a module designed to monitor and
detect sound signals such as voices, claps, snaps, and knocks.
Also referred to as an acoustic sensor or sound detector, it is
used in a wide range of applications, including security and
monitoring systems, radios, telephones, mobile devices,
computers, home automation systems, and consumer
electronic appliances.

Figure 3 Respiratory Sensor

The module comprises a microphone, a power amplifier,
and an output actuator. The microphone, functioning as the
input sensor, captures sound waves and converts them into
electrical signals. These signals are then amplified by the
power amplifier, and their amplitude is measured by a peak
detector. Finally, the output actuator—such as a
loudspeaker—transforms the amplified electrical signals back
into sound for auditory output.

C. HEARTBEATSENSOR

The heartbeat sensor is designed to provide a digital
output each time a heartbeat is detected when a finger is
placed on the sensor. While in operation, the beat LED
blinks in sync with each heartbeat.

Figure 4 Heart Beat Sensor

This digital signal can be directly connected to a
microcontroller to calculate the Beats Per Minute (BPM).
The sensor operates on the principle of light modulation
caused by blood flow through the finger during each pulse.

D. GSM

A GSM modem is a type of wireless modem that
operates on a GSM network. Similar to a dial-up modem in
function, the key distinction lies in their communication
method: a dial-up modem transmits and receives data over a
fixed telephone line, whereas a wireless modem uses radio
waves for data transmission.

The GSM modem operates using a set of commands, all
of which begin with "AT" (standing for "Attention™) and end
with a (carriage return) character. For instance, the command
to dial a number is written as ATD; such as
ATD3314629080; where the semicolon marks the end of the
dialing command.



E. RFID READER AND TAG

An RFID reader is a device that is used to
interrogate an RFID tag. There aderh as an antenna that
emits radio waves; the tag responds by sending back its
data. An RFID tag is a microchip combined with an
antenna in a compact package; the packaging is
structured to allow the RFID tag to be attached to an
object to be tracked.
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Figure 5 RFID Reader

"RFID" stands for Radio Frequency ldentification.
The tag's antenna picks up signals from an RFID reader
or scanner and then returns the signal, usually with some
additional data (like a unique serial number or other
customized information)

IV. SOFTWARE REQUIREMENT

Embedded C is a collection of language extensions to the
C programming language developed by the C Standards
Committee to resolve inconsistencies among various C
extensions used in different embedded systems.
Traditionally, embedded C programming has relied on
nonstandard additions to the C language to accommodate
specialized features like fixed-point arithmetic, multiple
separate  memory banks, and fundamental input/output
operations.

V.RESULT

This project, an RFID-based hospital management
system, includes components such as a power supply,
Arduino UNO, temperature sensor, respiratory sensor,
heartbeat sensor, LCD display, and a GSM modem.
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Figure 6 Hardware Module

Its primary goal is to enhance the monitoring of
patient data. Designed as part of a hospital information
system, it offers comprehensive details about doctor
availability. Implementation involves the use of RFID
tags and maintaining the hospital’s internal database. In
this prototype, three RFID tags are assigned to three
different doctors. These tags are used by the doctors to
log in and log out, thereby updating their availability
status.

**Hello Doctor:-Karthick**
*Hospital Emergency**

patients are waiting in the hospital
make Sure your Availability

Figure 7 Output Indication

When a doctor is available, an appointment slot is
automatically booked for the patient. If the doctor is
unavailable, a message is sent to notify them and prompt
their availability.

VI. CONCLUSION
In this study, we introduce a healthcare system
designed to ensure secure and automated logistics
management of implantable medical devices(IMDs) within
both the pharmacy and care units. Our approach involves the
application of RFID technology to the supply chain
management system. This proposed solution is part of an
ongoing initiative in the healthcare sector in Tunisia. For
future development, we aim to expand the system to include
all IMDs used across hospitals throughout Tunisia.
Additionally, exploring data integration between the
proposed system and the Hospital Information System would

be a valuable direction for further research.
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