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ABSTRACT

Surgeons are always on the lookout for innovative tools to helpthem do their jobs more effectively and safely.
They frequently use cutting-edge equipment to provide cutting-edge care for their patients. As the digital age
continues to improve the surgical environment, a number of new developments have been called out as
potentially disruptive technologies in the operating room. There is no doubt that Augmented Reality (AR) will be
used in medicine to improve the efficiency with which data is put to use. Applications are currently
beingresearched for their potential role in the operating room, whether they pertain to anatomy, in preoperative
surgery, or post-operative rehabilitation. The term "Augmented Reality* (AR) refers to the use oftechnology that
augments the user's perception of their surroundings in order to facilitate more rapid and accurate task
completion. We propose a system in which crucial data for doctors is superimposed over theirreal-world
surroundings via semi-transparent glasses housed within anaugmented reality headset. In this project, sensors
worn by patients in hospitals collect data in real time, process it, and send it to doctors' augmented reality
glasses via wireless to alert them of any abnormalities. Based on the patient's current health status, the
doctor can take the necessary steps to improve the patient's condition

INTRODUCTION

The primary motivation for developing medical augmented reality was the requirement of simultaneously
visualizing patient and medical data. In augmented reality (AR), virtual elements are superimposed onto the
physical environment to create the illusion that they coexist with the actual world. Surgeons are keen to adopt
cutting-edge tools that improve their working conditions. Rapid growth is being seen in the use of augmented
reality in the healthcare sector. Our physical universe is augmented by this technology, which allows us to add
digital layers to the environment around us. Augmented reality (AR) is the visual, auditory, and haptic enhancement
of a physical space. AR is a game-changer for the future of healthcare. Through the use of AR, clinicians can more
easily obtain up-to-date medical records for their patients. The primary motivation for using AR is the positive
impact it has on healthcare delivery. The development of this technology greatly aids surgeons and helps prevent
medical blunders. It keeps track of the patient's vitals throughout the operation. With augmented reality, users are
able to superimpose digital data onto their physical surroundings. By providing doctors and surgeons with
instantaneous access to data and patient information, augmented reality developments have the potential to improve
the diagnostic, therapeutic, and operative outcomes they achieve for their patients. Under the current setup, surgical
parameters must be handled entirely by hand. For surgeons, it will be challenging to keep constant watch on all of
the patients' vital signs, which could have grave consequences.

EXISTING SYSTEM

AR is utilized in healthcare since it allows for an inside image of patients to be obtained without the need for any
intrusive treatments. However, this article does not include any learning theories that can direct the design of AR. It did
not specify the type of learning theory that was utilized to drive the development or implementation of AR in healthcare
education in a clear and concise manner. When a large amount of data from many different kinds of sensors converges in
one location and needs to be analysed quickly, this method may hit a computational bottleneck. That's why we advocate
for a particular degree of optimization.

DISADVANTAGES
e The technology that is required for virtual reality comes at a very high cost.
e Itis comprised of advanced technological components.
e Inthe atmosphere of virtual reality, we are unable to move about freely like we do in the actual world.

PROPOSED SYSTEM
A LM35 sensor is utilized in order to ascertain the current body temperature of the patients. A respiratory sensor is
utilized so that the patient's breathing rate may be accurately measured. While surgeries, doctors check the patient's
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heart rate with a heartbeat sensor. The Embedded C programming language is used to write the instructions for the
PIC controller. The PIC micro controller is used to perform some processing on these measured values. When the
processed values reach a level that is greater than or less the threshold values, a transmission of those values is
made via the wireless means to the augmented reality glass worn by the Doctor.

When choose a biomedical sensor, keep the patient's health in mind. Using a PIC controller to analyses the sensor’s
output value. In the event of an abnormality, the AR glasses and headset will sound an alarm.

ADVANTAGES
e If the analysed values are more than a predetermined threshold, they are transmitted wirelessly to the
Doctor's augmented reality glass.
e Constantly checking these variables is an essential function of the system. So, we put out an AR medical
aid system to aid doctors
e Implementing augmented reality technology and keeping tabs on patients' well-being are the primary
goals.

SCOPE

In the future, AR will lightly serve as advanced human computer interface to surgeons, allowing them to achieve
even better results. This technology will allow students to practice the surgery on virtual environment rather than
the patient. Smart medical with augmented reality can be used to practice in the surgery, simulation to assist the
doctors. this allows the doctors to interact with patient’s specific organ and tissue in an open 3D space. It enables
doctors to immediately identify, evaluate and dissect clinically significant structures
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THEORY OF OPERATION

e The temperature sensor LM35, heartbeat sensor, and respiration sensor are all connected to the
microcontroller. A connection has been made between the microcontroller and an external power supply.

e These are positioned close to where the patient will be sleeping. As soon as the patient is checked in, the
relevant information is transmitted to the microcontroller by means of the sensors.

e The data is stored in the microcontroller before being transmitted to the wireless Wi-Fi module ESP8266
transmitter at the doctor's goggles and received by the wireless Wi-Fi module receiver that has been
installed at the goggles themselves.

SYSTEM REQUIREMENTS SPECIFICATION

HARDWARE REQUIREMENTS
PIC16F877A
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The 16F877A is a capable microcontroller that can do many tasks because it has a large enough programming
memory (large in terms of sensor and control projects) 8k words and 368 Bytes of RAM. This is enough to do
many different projects.

The 40 pins make it easier to use the peripherals as the functions are spread out over the pins. This makes it easier
to decide what external devices to attach without worrying too much if there are enough pins to do the job. One of
the main advantages is that each pin is only shared between two or three functions so its easier to decide what the
pin function.

FEATURES

External gate.
Volt Reference.
Nano Watt.
Internal Clock.

POWER SUPPLY

A power supply (sometimes known as a power supply unit or PSU) is a device or system that supplies electrical or
other types of energy to an output load or group of loads. The term is most commonly applied to electrical energy
supplies, less often to mechanical ones, and rarely to others.

The transformer steps up or steps down the input line voltage and isolates the power supply from the power line.
The RECTIFIER section converts the alternating current input signal to a pulsating direct current. However, as you
proceed in this chapter you will learn that pulsating dc is not desirable. For this reason, a FILTER section is used to
convert pulsating dc to a purer, more desirable form of dc voltage.

OLED Display
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—| TRANSFORMER [— RECTIFIER |— FILTER [— REGULATOR |——

A

Dot-matrix graphic displays using organic or polymer light-emitting diodes can benefit from the SSD1306’s
onboard controller and driver circuitry, which is housed on a single CMOS chip. It has 128 separate parts and 64
shared parts. This IC is optimized for OLED displays using a Common Cathode architecture. Incorporating contrast
control, display RAM, and an oscillator into the SSD1306 reduces the need for additional components and the
device's overall power consumption. It allows you to adjust the light level in 256 different ways. General-purpose
MCUs can communicate with other devices via a Parallel Interface, |1 2 C interface, or Serial Peripheral Interface,
all of which are hardware-selectable. Many small, portable uses, including those of a mobile phone's sub-display,
an MP3 player, a calculator, etc., are well-suited to this display.
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TEMPERATURE SENSOR

The LM35 series are precision integrated-circuit temperature devices with an output voltage linearly-proportional to
the Centigrade temperature. The LM35 device has an advantage over linear temperature sensors calibrated in
Kelvin, as the user is not required to subtract a large constant voltage from the output to obtain convenient
Centigrade scaling. The LM35 device does not require any external calibration or trimming to provide typical
accuracies of £%°C at room temperature and +%°Cover a full =55°C to 150°C temperature range. The low-output
impedance, linear output, and precise inherent calibration of the LM35 device makes interfacing to readout or
control circuitry especially easy.

FEATURES

Calibrated Directly in Celsius (Centigrade)
Linear + 10-mV/°C Scale Factor

0.5°C Ensured Accuracy (at 25°C)

Rated for Full =55°C to 150°C Range
Suitable for Remote Applications

HEART-BEAT SENSOR

Heart beat sensor works on a very basic principle of optoelectronics. All it takes to measure you heart rate is a pair
of LED and LDR and a microcontroller. IR led emits infrared radiation and surface reflects the infrared light.
Depending on reflectivity of the surface amount of light reflected varies this reflected light is made incident on
reverse biased IR sensor which results in reverse leakage current. Number of electron-hole pairs generated depends
on intensity of incident IR radiation. More intense radiation results in more reverse leakage current. This current
can be passed through a resistor to get proportional voltage. Thus, as intensity of incident rays varies, voltage across
resistor will vary accordingly.

FEATURES
e Heat beat indication by LED.
e Instant output digital signal for directly connecting to microcontroller.
e Compact Size.
e Working Voltage +5V DC

RESPIRATORY SENSOR

First Sensor is a strategic partner to medical device makers in the field of breathing and respiration, developing and
manufacturing highly dependable sensors and bespoke sensor systems. Inhalation is the initial action in this
procedure. To inhale is to take oxygen-rich air into the lungs, and to exhale is to release carbon dioxide-rich air
from the lungs. Gas exchange in the lungs is the second process, and it involves the diffusion of oxygen into the
blood and the exhalation of carbon dioxide. Cellular respiration, the third process, generates the chemical energy
and carbon dioxide that the body's cells require. To complete the process, carbon dioxide produced during cellular
respiration is exhaled through the lungs.
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NODE-MCU (ESP8266 WIFI)

The ESP8266 -12E WIFI module is a popular choice, and NodeMCU is an open-source development board and
firmware that is based on this module. You are able to program the ESP8266 WIFI module using the user-friendly
and robust LUA programming language or the Arduino Integrated Development Environment. The NodeMCU Dev
board is capable of supporting direct flashing from the USB port thanks to its USB-TTL. It combines the
capabilities of a microcontroller with those of a WIFI access point and a station. Due to the presence of these
functionalities, the NodeMCU is an extremely strong tool for WIFI networking. It is possible to connect to the
internet in order to retrieve or upload data, use it as a web server host, use it as an access point, or both.

SOFTWARE REQUIREMENTS

MPLAB-ID

MPLAB is a proprietary freeware integrated development environment for the development of embedded
applications on PIC and dsP1C microcontrollers, and is developed by Microchip Technology. MPLAB and MPLAB
X support project management, code editing, debugging and programming of Microchip 8-bit PIC and AVR
(including ATMEGA) microcontrollers, 16-bit PIC24 and dsPIC microcontrollers, as well as 32-bit SAM (ARM)
and PIC32 (MIPS) microcontrollers.

MPLAB is designed to work with MPLAB-certified devices such as the MPLAB ICD 3 and MPLAB REAL ICE,
for programming and debugging PIC microcontrollers using a personal computer. PICKit programmers are also
supported by MPLAB.

MPLAB X supports automatic code generation with the MPLAB Code Configurator and the MPLAB Harmony
Configurator plugins.

Early models of PIC had read-only memory (ROM) or field-programmable EPROM for program storage, some
with provision for erasing memory. All current models use flash memory for program storage, and newer models
allow the PIC to reprogram itself. Program memory and data memory are separated. Data memory is 8-bit, 16-bit,
and, in latest models, 32-bit wide. Program instructions vary in bit-count by family of PIC, and may be 12, 14, 186,
or 24 bits long. The instruction set also varies by model, with more powerful chips adding instance.

The hardware capabilities of PIC devices range from 6-pin SMD, 8-pin DIP chips up to 144-pin SMD chips, with
discrete 1/0 pins, ADC and DAC modules, and communications ports such as UART, 12C, CAN, and even USB.
Low-power and high-speed variations exist for many types. Ructions for digital signal processing functions

EMBEDDED C
Embedded C is a set of language extensions for the C programming language by the C Standards Committee to
address commonality issues that exist between C extensions for different embedded systems.

Historically, embedded C programming requires nonstandard extensions to the C language in order to support
exotic features such as fixed-point arithmetic, multiple distinct memory banks, and basic 1/0 operations. In 2008,
the C Standards Committee extended the C language to address these issues by providing a common standard for all
implementations to adhere to.
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It includes a number of features not available in normal C, such as fixed-point arithmetic, named address spaces and
basic 1/0 hardware addressing. Embedded C uses most of the syntax and semantics of standard C, e.g., main ()
function, variable definition, data type declaration, conditional statements (if, switch case), loops (while, for),
functions, arrays and strings, structures and union, bit operations, macros, etc

DISSCUSSION AND FUTURE WORK

Augmented reality and 10T are now re-integrated under the term “AR-IoT”, which refers to this set of high-speed
technologies. In the consumer world, Augmented reality is primarily used in the entertainment industry. In near
future its an important application for business, learning and development because it has been proven that people
memorize most effectively when they immerse themselves in real life simulation exercise. The advancement of AR
and the difficulty of training the millions of displaced experts by automation of robotics process.

CONCLUSION

The utility of the Internet of Things increases when it is combined with augmented reality. An example of how
industrial 10T technologies is evolving augmented reality in maintenance processes is the use of digital duos and
other Internet of Thing’s sensors to predict potential issues on a manufacturing system and on local personnel.

This is just one example of how these technologies can be used. Regardless of the industry, manufacturers of the
future will be able to produce high-quality items in a timely and effective manner by making use of technologies
such as augmented reality and the internet of things.

It is possible to reduce the need for invasive surgery by ensuring that the surgeon always has access to the most
pertinent information. Because of this, the quality of the treatment is significantly improved. With the assistance of
the AR glasses, the abnormality can be demonstrated and depicted in a way that is crystal clear.

The development of augmented reality has the potential to improve the precision and effectiveness with which
medical professionals diagnose, treat, and operate on patients. This could be accomplished by giving physicians and
surgeons access to data and information about patients that is updated in real time.

REFERENCE’S

[1]. Sharma, Lavanya. (2019). Recent Advancements of Augmented Reality in Real Time Applications. 8. 537-
542.10.35940/ijrte. B10100.07825719

[2]. Y. Bahuguna, A. Verma and K. Raj, "Smart learning based on augmented reality with android platform and
its applicability,” 2018 3rd International Conference on Internet of Things: Smart Innovation and Usages
(loT-SIU), Bhimtal, 2018, pp. 1-5, doi: 10.1109/10T-SIU.2018.8519853.

[3]. S. Sunil and S. S. Kumaran Nair, "An Educational Augmented Reality App to Facilitate Learning
Experience," 2017 International Conference on Computer and Applications (ICCA), Doha, 2017, pp. 279-
282, doi10.1109/COMAPP.2017.8079771.

[4]. O. Wasenmiiller, M. Meyer and D. Stricker, "Augmented Reality 3D Discrepancy Check in Industrial
Applications,” 2016 IEEE International Symposium on Mixed and Augmented Reality (ISMAR),
Merida,2016, pp. 125-134, doi: 10.1109/ISMAR.2016.15.

[5]. J. Purnama, D. Andrew and M. Galinium, "Geometry learning tool for elementary school using augmented
reality,” 2014 International Conference on Industrial Automation, Information and Communications
Technology, Bali, 2014, pp. 145- 148, doi: 10.1109/IAICT.2014.6922112.

[6]. Augmented Reality Market Size Growth, Trends, And Forecasts (2020 - 2025), Industry Report, Mordor
Intelligence, Hyderabad, India

[7].  Shinde, Gitanjali Rahul, et al. "Augmented Reality and loT." Internet of Things Integrated Augmented
Reality. Springer, Singapore, 2021. 55-71.

[8]. Ponnusamy, Vijayakumar, and Sowmya Natarajan. "Precision Agriculture Using Advanced Technology of
10T, Unmanned Aerial Vehicle, Augmented Reality, and Machine Learning." Smart Sensors for Industrial
Internet of Things. Springer, Cham, 2021. 207-229.

[9]. S. Suresh Kumar, R. Kaviyaraj, L. A. Jeni Narayanan and Saleekha, "Energy Harvesting by Piezoelectric
Sensor Array in Road Using Internet of Things,” 2019 5th International Conference on Advanced
Computing & Communication Systems (ICACCS), Coimbatore, India, 2019, pp. 482-484, doi:
10.1109/ICACCS.2019.8728367.

[10]. D. Sehrawat and N. S. Gill, "Smart Sensors: Analysis of Different Types of loT Sensors,” 2019 3rd
International Conference on Trends in Electronics and Informatics (ICOEI), Tirunelveli, India, 2019, pp.
523-528, doi: 10.1109/ICOEI.2019.8862778.

Page | 6



