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ABSTRACT: The "Physiological parameter analysis of brain tumor detection™ is aims to the integration of Internet of
Things (l10T) devices with advanced data analytics has revolutionized various domains of healthcare, enabling early
detection and accurate diagnosis of critical illnesses. This study proposes a novel approach for diagnosing brain tumour
is using loT devices and Python-based predictive modelling. The system integrates a NodeMCU microcontroller with
sensors for measuring blood oxygen levels, pulse oximetry, temperature, and a liquid crystal display (LCD) for output
visualization. The proposed system operates by collecting multisensory data from the patient, including vital signs such
as blood oxygen levels, pulse rate, and body temperature. These data are continuously monitored and transmitted in
real-time to a central processing unit, which is implemented using Python programming language. Early detection of
brain tumors is crucial for timely intervention and improved patient outcomes. The emergence of Internet of Things
(10T) technologies offers promising opportunities to address these challenges by enabling the development of cost-
effective, portable, and real-time monitoring solutions
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I. INTRODUCTION

The Brain tumor represent a significant public health challenge globally, with their diagnosis often being complex and
time-consuming. Early detection of brain tumor is crucial for timely intervention and improved patient outcomes.
Traditional diagnostic methods typically rely on imaging techniques such as MRI or CT scans, which can be expensive,
resource-intensive, and may not always be readily accessible, especially in remote or underserved areas. Additionally,
these methods may not provide real-time monitoring capabilities necessary for continuous assessment of patients'
health status. The emergence of Internet of Things (10T) technologies offers promising opportunities to address these
challenges by enabling the development of cost-effective, portable, and real-time monitoring solutions. By integrating
loT devices with advanced data analytics techniques, it becomes possible to continuously monitor physiological
parameters associated with brain tumor development and progression. Moreover, the utilization of Python
programming language facilitates the implementation of sophisticated machine learning algorithms for predictive
modelling and decision support. This study proposes a novel approach for diagnosing brain tumors by leveraging 10T
devices and Python-based predictive modeling. The proposed system integrates a NodeMCU microcontroller with
various sensors, including those for measuring pulse sensor, pulse oximetry, body temperature, and a liquid crystal
display (LCD) for output visualization. By collecting multisensory data from patients in real-time, the system aims to
identify patterns indicative of brain tumor presence and provide timely alerts for further clinical evaluation.

INTERNET OF THINGS: The Internet of Things (I0T) encompasses the utilization of various control systems to
manage diverse processes and machinery, aiming to reduce reliance on human labor. 10T refers to a network of
physical objects, or "things," embedded with sensors, software, and other technologies. These objects are
interconnected, enabling the exchange of data with other devices and systems via the Internet. In our context, 10T is
employed to enable staff to interact with the stretcher and to facilitate communication through mobile applications,
software technologies, signal detectors, and sensors. Additionally, 10T allows for the determination of the appropriate
ward or room for patient transfer. It enables the display of information on LCD screens and triggers audible alerts, such
as a buzzer, when obstacles are detected or during the stretcher's sterilization process. Essentially, IOT enhances the
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functionality and connectivity of the stretcher system, streamlining operations and improving overall efficiency.
PROTEUS DESIGN SUITE: The Proteus Design Suite, developed by Lab center Electronics Ltd, is a pivotal
software tool in the realm of electronic design automation. It caters primarily to engineers and technicians involved in
the creation of schematics and electronic prints for manufacturing printed circuit boards (PCBs).Available in multiple
languages, including English, French, Spanish, and Chinese, Proteus enjoys widespread adoption worldwide. At its
core, the suite comprises various modules, with the flagship product being a Windows application designed specifically
for schematic capture, simulation, and PCB layout design. Its adaptable configurations cater to diverse design needs
and microcontroller simulation requirements. Noteworthy features include an auto router and basic mixed-mode SPICE
simulation capabilities, which are indispensable for efficiently designing PCBs.One of the standout features of the
Proteus Design Suite is its schematic capture functionality. This component serves a dual purpose as botha simulation
tool and the initial stage in the design process for PCB layouts. By providing users with comprehensive functionality, it
enables the creation and visualization of electronic circuits, offering a crucial step in the development process before
the circuits are physically realized on PCBs.

ARDUINO IDE: The Arduino Integrated Development Environment (IDE) serves as a comprehensive platform for
programming and interfacing with Arduino microcontroller boards. The Arduino Uno, a prominent board within the
Arduino ecosystem, is based on the ATmega328 microcontroller and features 14 digital input/output pins, 6 analog
inputs, and various components including a 16 MHz ceramic resonator, USB connection, power jack, ICSP header, and
reset button. Unlike its predecessors, the Uno utilizes the Atmegal6U2 as a USB-to-serial converter instead of the
FTDI USB-to-serial driver chip. Subsequent revisions of the Uno, such as Revision 2 and Revision 3, introduced
enhancements like additional pinouts, improved reset circuits, and compatibility features for future board iterations.
These advancements ensure compatibility with various shields and peripherals, while the robust features of the Uno
make it a versatile choice for a wide range of projects.

NODMCU: The NodMCU, powered by the ESP8266 microcontroller from Espress if Systems, is a versatile device
designed to serve as a self-contained Wi-Fi networking solution, bridging existing microcontrollers to Wi-Fi networks
while also supporting standalone applications. Equipped with a built-in USB connector and a variety of pin-outs, the
NodMCU is easily connectable to a laptop for flashing using a micro-USB cable,akin to Arduino. Operating at a
voltage of 3.3V, it boasts features such as Wi-Fi Direct (P2P) and soft-AP support, witha current consumption ranging
from 10uA to 170mA. With an integrated TCP/IP protocol stack, a Ten silica L106 32-bitprocessor runningat speeds
of 80-160MHz, and 16MB of flash memory (expandable up to 512K), it offers ample capabilities. The NodMCU
supports b/g/n Wi-Fi standards, with a maximum of five concurrent TCP connections, and includes 17 GPIO pins, one
analog-to-digital input with 1024-step resolution, and a power output of +19.5dBm in 802.11b mode.

BLYNK APP: The Blynk app, developed by Amazon, serves as a robust solution for home security and surveillance
needs. It empowers users to remotely monitor their homes with live video streaming from Blink security cameras,
enabling them to keep a close eye on their property from anywhere. The app offers real-time alerts and notifications for
motion detection, ensuring that users are promptly informed of any activity in their monitoredareas. Furthermore, Blink
allows users to customize camera settings such as motion sensitivity and recording duration, catering to their specific
security requirements.

One of the standout features of the Blink app is its cloud storage options for recorded video footage. This feature
ensures that users can access their surveillance recordings securely, even in the event of camera tampering or theft. By
providing convenient access to stored footage, the app enhances the overall effectiveness of home security monitoring.
Overall, the Blink app presents a user-friendly interface and seamless integration with Blink security cameras, offering
homeowners peace of mind knowing that their properties are being monitored effectively, even when they are away
from home. With its comprehensive features and reliable performance, the Blink app stands as a valuable tool in the
realm of home security.

I1. EXISTING SYSTEM

The existing systems for classification of brain tumor typically rely on individual solutions or technologies, which may
have limitations and drawbacks. Some of the common existing systems and their drawbacks are:

a. Imaging techniques (MRI, CT scans): Imaging techniques are expensive to purchase, install and maintain.
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Access to MRI and CT machines may be limited especially in underdeveloped areas, leading to delay in
diagnosing and treatment for some patient. CT scans use ionizing radiation, which can pose a risk of cancer with
repeated exposure.

b. Clinical symptom assessment: Symptoms may fluctuate or evolve overtime, complicating the assessment process.
Some brain tumor may remain asymptomatic or cause only mild symptoms until they reach a more advanced stage.
Symptoms of brain tumor can overlap with those of other neurological disorder, such as migraines, stroke, or
multiple sclerosis. This overlap can complicate the diagnostic process and increase the risk of misdiagnosis.

c. Biopsy and histopathological examination: Brain biopsies involve the surgical removal of tissue from the brain,
which carries inherent risks including bleeding, infection, and damage to surrounding structures. The process of
obtaining and analyzing biopsy samples can be time consuming, early in the initiation of definitive treatment for
patient with suspected brain tumor.

d. Electrophysiological techniques (EEG): Electrophysiological abnormalities detected in patient with brain tumor
may sometime be incidental findings or artifacts unrelated to the tumor itself. This can lead to unnecessary concern
and further diagnostic evaluation in patients without underlying pathology.

e. Blood biomarker analysis: Blood biomarkers may not always accurately reflect the presence of brain tumor. This
technique may be expensive and require specialized equipment expertise.

These limitations and drawbacks in the existing system highlight the need for a comprehensive and integrated solution
like “Physiological parameter analysis for brain tumor detection” project, which aims to overcome from these
challenges by integrating various sensors and technologies into a cost effective and efficient system that can prevent
misdiagnosis.

I1l. PROPOSED METHODOLOGY

The "Physiological parameter analysis of brain tumor detection" project proposes an integrated system that aims to
enhance the brain tumor with the help of parameters like pulse, temperature, Spo2.The proposed system of the project
includes the following components and advantagees are:

a. 10T integration with multisensory data collection: It utilizes Node MCU microcontroller with various sensors
(blood oxygen, pulse oximetry, temperature). It can offer real time monitoring of physiological parameters
associated with brain tumor.

b. Python based predictive modelling: Python has numerous libraries which can provide pre-built algorithms and
tools for machine learning for predictive analysis. It also enables real-time processing and analysis of multisensory
data. It is a open source and it is free to use, reducing the cost barriers associated with developing and deploying
predictive models for detection.

c. Continuous monitoring and alert generation: The project facilitate early detection of brain tumor through
continuous monitoring. It generates alerts for potential tumor indicators, promoting further clinical evaluation.
continuous monitoring provides a systematic approach to surveillance, ensuring that changes are promptly
detected and addressed.

d. Cost effective and portable solution: Computing to traditional imaging techniques, the proposed method is more
cost effective and portable, and it is suitable for deployment in diverse healthcare settings,including remote areas.
This can improve patient satisfaction and compliance with screening recommendations.

e. Enhanced accessibility and scalability: 10T integration improves accessibility to diagnostic services, particularly
undeserved areas. Scalable technologies diagnosis can be expedited, leading to quicker identification of brain
tumor and timely intervention, which can significantly improve patient outcome.

f. Data driven decision support: It utilizes machine learning algorithms to analyze complex datasets and identify
patterns indicative of brain tumor presence. It also enhances diagnostic accuracy and reliability compared to
subjective assessments. It can make more informed decisions leading to optimized treatment strategies and
improving patient outcomes.

g. Realtime feedback to healthcare provider: It comes provides immediate feedback on patient’s health status
through real-time data visualization. It also enables prompt intervention and treatment adjustments based on
changing physiological parameters. Reducing the risk of human error and improving the accuracy of diagnosis.
Early detection facilitated by real time feedback can potentially reduce healthcare cost associated with advanced
stage treatments and hospitalizations.
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The advantages of the proposed system include comprehensive integration of various sensors and technologies, prompt
detection and notification of brain tumor of real-time monitoring of vital parameters offers a promising avenue for early
diagnosis, continuous monitoring, and improved patients’ outcomes.

IV. BLOCK DIAGRAM

LCD

TEMP SENSOR

SPO2 SENSOR

Y — 10T

MICRO-CONTROLLER

NodMCU
PULSE SENSOR "

WIFI >

Figure 6.1 Block Diagram of Physiological parameter analysisbrain tumor detection
V. EXPLANATION

The proposed "Physiological parameters analysis for brain tumor detection™ project offers a comprehensive solution to
prevent brain tumor in early stages by using vital parameters like pulse, temperature and SPO2.The system utilizes
multiple sensors, including a pulse sensor, spo2 sensor, and temperature sensor, along withan Arduino microcontroller
and Wi-Fi for communication. The 16x2 LCD display provides real-time information about the system's status. The
pulse sensor is designed to give digital output heart beat when a finger is placed on it. The SPO2 sensor measures the
amount of oxygen being carried by red blood cells in the body and it is also known oxygen saturation. The temperature
sensor is a device which is used to measure the temperature. The common temperature sensors used in temperature
monitoring system thermocouples and thermistors. Furthermore, the system is capable of detecting brain tumor using
the testing data’s and then it is compared and detected, the information is showed in the LCD display which mean
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benign or malignant, enabling prompt action at early stages with low cost and in non-invasive method. The block
diagram for the "Physiological parameter analysis for brain tumor detection™ project can be summarized as follows.

Input devices:

1. Start Button: When the driver presses the start button to initiate the vehicle, it serves as an input triggerfor the
system to start scanning for alcohol levels.

2. Pulse Sensor: It is designed to give digital output heart beat when a finger is placed on it.

3. Spo2 Sensor: It measures the amount of oxygen being carried by red blood cells in the body and it is alsoknown
oxygen saturation.

4. Temperature sensor: It is a device which is used to measure the temperature. The common temperaturesensors
used in temperature monitoring system thermocouples and thermistors.

Operation:

Arduino: Acts as the main control unit that receives inputs from the start button, pulse sensor, spo2 sensor and
temperature sensor. It processes the inputs and controls the operation of the system accordingly.

Output devices:
a. 16x2 LCD Display: Displays real-time information about the system's status, such as the parameter rangeand
output

b. WI-FI: The Wi-Fi connect with the device and it helps to activate the sensor for detecting the parameterrange.
It helps to maintain a relationship between the hardware and software.

Pulse sensor: It measure the pulse rate and the output of the heart rate is in digital form.

SPO2 Sensor: It measures the amount of oxygen in the blood and the measured output is showed on LCD

e. Temperature Sensor: It Measures the temperature range of the patient with the help of thermistors.

oo

VI. WORKING METHODOLOGY

First, we need to connect the power cord which consist of three types of sensors; a pulse sensor, a temperature sensor,a
SPO2 sensor. These sensors are used to detect the pulse, temperature and SPO2 levels respectively. The 12v power is
supply to the Arduino board. The Arduino is connected to a regulator to reduce the voltage from 12v to 5v. Thermistor
is used to measure the temperature of the patient, by placing a finger on the pulse sensor we can detect the patients
pulse rate, and spo2 level is also measured using a similar method to the pulse sensor. The detectedparameter
ranges are displayed on the LCD screen and also transmitted to blinky 10T via Wi-Fi. Additionally, the detected
parameter ranges are compared with predefined testing ranges. By comparing with predefined ranges, we can obtain
the output. The parameter that falls within the testing range yield an output of either 0 or 1. Zero indicates normal,
while one indicates malignant. This method facilitates the early detection of brain tumors in non-invasive manner,
enabling prompt further treatment. This integrated system offers a comprehensive approach to patient monitoring,
aiding in timely identification of potential health issues. Its noninvasive nature and early detection capability hold
promised for improved medical outcomes and patient care.
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VII. EXPERIMENTAL SETUP

Figure 9.1 Experimental setup

VIIl. FUTURE SCOPE

The future scope of physiological parameter analysis for brain tumor detection in patient is promising. Below
mentioned are some potential advancements:

>

Advanced Sensor Technology: Continued advancements in sensor technology will lead to the development of more
accurate and versatile sensors capable of monitoring a wider range of health parameters. For example, future
sensors may incorporate nanotechnology or microfluidics for enhanced sensitivity and specificity in detecting
biomarkers associated with various health conditions.

Integration with Artificial Intelligence: The integration of artificial intelligence (Al) algorithms will enable the
system to analyse large volumes of data in real-time, identify patterns, and provide personalized health
recommendations. Al-powered predictive analytics can anticipate health issues before they manifest clinically,
allowing for proactive interventions and personalized treatment plans.

Continuous Monitoring and Feedback Loop: Future iterations of the system may enable continuous monitoring of
vital signs, leveraging wearable devices and implantable sensors. These devices can seamlessly collect and
transmit data to the loT platform, facilitating a continuous feedback loop between patients and healthcare
providers. Real-time monitoring enables early detection of subtle changes in health status, leading to timely
interventions and improved patient outcomes.

Precision Medicine and Personalized Healthcare: With advances in genomics and molecular diagnostics, the
future of healthcare will be increasingly personalized. The integration of genomic data with physiological
parameters will enable the identification of genetic predispositions to certain diseases and thetailoring of treatment
strategies based on individual genetic profiles. This precision medicine approach holds the potential to optimize
therapeutic efficacy while minimizing adverse effects.

Telehealth and Remote Patient Monitoring: The COVID-19 pandemic has accelerated the adoption of telehealth
and remote patient monitoring solutions. In the future, these technologies will become integral components of
healthcare delivery, enabling virtual consultations, remote monitoring of chronic conditions, and post-discharge
care. Telehealth platforms will offer seamless integration with the 10T system, allowing patients to access
healthcare services from the comfort of their homes while maintaining continuity of care.

IX. CONCLUSION

The "Physiological parameter analysis for brain tumor detection" project is a promising solution to enhance Brain
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tumor detection in early stages by integrating vital parameters. The system offers a reliable and automated approachto
detect. In conclusion, the future of healthcare lies at the intersection of technology, data, and personalized medicine.
By harnessing the power of advanced sensors, artificial intelligence, and telehealth solutions, we can create a more
connected, efficient, and patient-centric healthcare ecosystem. With continued innovation and collaboration across
disciplines, we can unlock new possibilities for disease prevention, early detection, and personalized treatment,
ultimately improving health outcomes and enhancing the quality of life for individuals worldwide.
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