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ABSTRACT -

The Automated Intravenous (1V) Fluid Monitoring and Alert System using 10T is designed to enhance patient care by continuously monitoring and managing
intravenous fluid delivery. In hospitals, IV fluids are crucial for patient hydration, medication delivery, and maintaining electrolyte balance. However, manual
monitoring can be error-prone and labor-intensive, leading to potential risks such as fluid overload or under-delivery. By automating the 1V fluid monitoring
process, this IoT-based system not only improves the efficiency of healthcare services but also ensures more accurate and timely interventions, ultimately improving
patient outcomes and reducing human errors in critical care environments.
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1. INTRODUCTION

This is fucking Intravenous (1V) fluid administration is a critical component of patient care, especially in hospitals and healthcare settings. IV fluids are
used for hydration, delivering medications, and maintaining electrolyte balance in patients who cannot take fluids orally. However, monitoring and
managing the infusion of IV fluids is a time-sensitive and often labor-intensive task. Manual monitoring, performed by nurses or healthcare staff, can be
prone to errors, leading to risks such as fluid overload, dehydration, or incorrect medication delivery. To address these challenges, an Automated
Intravenous Fluid Monitoring and Alert System using loT has been developed. This system aims to simplify and enhance the management of IV fluid
delivery, ensuring that patients receive the correct amount of fluid and medication without the risk of human error. By leveraging Internet of Things (l1oT)
technology, the system enables real-time monitoring of fluid flow, pressure, and temperature. It incorporates sensors placed in the IV line that continuously
measure the fluid levels, flow rate, and other key parameters.

To solve these problems, the Automated Intravenous Fluid Monitoring and Alert System using loT uses Internet of Things (loT) technology to provide
accurate and continuous monitoring of IV fluids. The system works by placing sensors in the 1V line to measure key parameters such as fluid levels, flow
rate, and temperature. These sensors gather real-time data, which is then wirelessly sent to a central monitoring system.This system provides healthcare
workers with continuous updates about the fluid infusion, allowing them to monitor patients without needing to constantly check the IV manually. If any
irregularities are detected, such as low fluid levels, abnormal flow rates, or temperature changes, the system sends instant alerts to the healthcare team.
These alerts allow medical professionals to intervene quickly and address the issue before it becomes a problem, thus ensuring patient safety.By
automating the monitoring process, the system reduces the chances of human error and helps healthcare providers respond more efficiently to patient
needs. It improves the overall quality of care, enhances patient safety, and increases the efficiency of healthcare operations, making it a valuable tool in
modern healthcare.

2. LITERATURE REVIEW

Karthik al. [1] in his paper 10T Intravenous Bag Monitoring and Alert System

The 10T Intravenous (IV) Bag Monitoring and Alert System is designed to improve patient safety and healthcare efficiency. This system uses loT
technology to continuously monitor IV fluid levels, flow rates, and potential blockages. Sensors attached to the IV bag collect real-time data and transmit
it to a cloud-based platform. If any irregularities, such as low fluid levels or flow obstructions, are detected, the system sends instant alerts to healthcare
professionals via mobile or web applications. This ensures timely intervention, reducing the risk of complications. The system enhances hospital
workflow, minimizes manual checks, and improves patient care. With remote monitoring capabilities, and healthcare staff can efficiently manage multiple
patients Nandhini et al. [2] in his paper, Smart Intravenous Drip Monitoring System Based on IoT for Advancements in Healthcare.

The Smart Intravenous (IV) Drip Monitoring System Based on loT enhances healthcare by ensuring accurate, real-time monitoring of IV therapy.
Traditional 1V monitoring requires frequent manual checks, which can lead to delays and errors. This 10T-based system integrates smart sensors to
continuously track fluid levels, flow rates, and potential obstructions. The collected data is transmitted to a cloud-based platform, allowing healthcare
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professionals to monitor 1V status remotely via mobile or web applications.If any irregularities, such as low fluid levels or blockages, are detected, the
system instantly sends alerts to nurses or doctors, ensuring prompt intervention. This reduces the risk of complications, improves patient safety, and
enhances hospital workflow efficiency. Additionally, the system minimizes the workload of medical staff by automating routine IV checks. By leveraging
loT technology, this smart IV monitoring system significantly advances patient care, optimizing treatment efficiency and improving overall healthcare
outcomes.

S. Gowri Shankar, et al. [3]in his paper IOT Based Patient Drips Monitoring System in Hospital.

The loT-Based Patient Drips Monitoring System is designed to enhance hospital efficiency and patient safety by automating the monitoring of intravenous
(1V) drips. Traditional IV monitoring relies on manual checks by nurses, which can lead to delays, human errors, and patient discomfort. This smart
system integrates loT technology to provide real-time monitoring of fluid levels, flow rates, and potential blockages.Smart sensors attached to the IV bag
continuously collect data and transmit it to a cloud-based platform. Healthcare professionals can access this information remotely through a web or mobile
application, allowing them to track multiple patients efficiently. If abnormalities such as low fluid levels, air bubbles, or blockages are detected, the
system sends instant alerts to nurses or doctors, ensuring quick intervention.This loT-based solution reduces the need for frequent manual checks,
improving workflow efficiency and reducing the workload of medical staff. It enhances patient safety by preventing complications such as dehydration
or overdose due to incorrect flow rates. By leveraging smart technology, hospitals can ensure better healthcare services, improved patient monitoring,
and faster response times.

Budi Wijayanto, [4]in his paper Automated Infusion Monitoring Device Using Arduino-Based 10T (Internet of Things)..

This paper The Automated Infusion Monitoring Device is an innovative solution that enhances patient care by using Arduino-based loT technology to
monitor intravenous (IV) therapy in real time. Traditional IV monitoring requires frequent manual checks by nurses, which can lead to human errors,
delays, and potential patient complications. This smart system automates the process, ensuring accurate and efficient monitoring of 1V fluid levels, flow
rates, and blockages.The device consists of Arduino microcontrollers connected to flow sensors, weight sensors, and 10T modules. These components
collect real-time data and transmit it to a cloud-based platform, accessible via a web or mobile application. If irregularities such as low fluid levels, flow
obstructions, or air bubbles are detected, the system triggers an automatic alert to healthcare professionals, allowing for immediate intervention.By
reducing manual workload and minimizing the risk of IV-related complications, this system improves hospital efficiency and patient safety. The
integration of Arduino-based IoT technology ensures affordability, ease of implementation, and scalability, making it a valuable advancement in modern
healthcare for real-time infusion monitoring and improved medical response times.

Mohd Khairul Akli Bin Ab Ghani[5]in his Advancements in Healthcare through Design and Development of an Intelligent Intravenous Bag Monitoring
and Alert System.

The Intelligent Intravenous (IV) Bag Monitoring and Alert System is a cutting-edge solution designed to improve patient safety and
healthcare efficiency. Traditional IV monitoring relies on manual checks, which can lead to human errors, delayed responses, and potential health risks.
This advanced system integrates smart sensors and 10T technology to continuously track IV fluid levels, flow rates, and blockages in real time.The system
uses weight sensors, flow sensors, and microcontrollers to collect data and transmit it to a cloud-based platform. Healthcare professionals can access this
information remotely through mobile or web applications. If abnormalities such as low fluid levels, air bubbles, or blockages are detected, the system
instantly alerts nurses or doctors for immediate intervention.This intelligent system reduces the workload on medical staff, minimizes human errors, and
ensures timely treatment. It enhances workflow efficiency in hospitals by automating IV monitoring, allowing healthcare providers to focus on critical
tasks.

G.H. Krishnan, et al. [6]in his paper loT-Based Automated Saline Drip and Hand Movement Detection System for Critical Care Patients.

This paper The loT-Based Automated Saline Drip and Hand Movement Detection System is designed to enhance the safety and efficiency of intravenous
(IV) therapy for critical care patients. Traditional IV monitoring relies on manual checks, which can lead to human errors, delays, and potential
complications. This smart system integrates 10T technology to provide real-time monitoring of saline drip levels and detect patient hand movements,
ensuring timely medical intervention.The system consists of smart sensors, microcontrollers, and an loT module to track IV fluid levels and flow rates
continuously. It also includes motion sensors to detect hand movements, which can indicate patient discomfort or accidental IV dislodgment. The collected
data is transmitted to a cloud-based platform, accessible via a mobile or web application. If abnormalities such as low fluid levels, flow obstructions, or
excessive hand movements are detected, instant alerts are sent to healthcare professionals.By automating IV monitoring and patient movement detection,
this system reduces the workload of medical staff, enhances patient safety, and improves hospital workflow. This loT-based solution is a significant
advancement in critical care, ensuring timely responses and optimized patient management.

Seok-Ju Lee, etal.[7]in his paper Design of a Remote Monitoring System Based on Optical Sensors to Prevent Medical Accidents during Fluid Treatment.

In a study The Remote Monitoring System Based on Optical Sensors is an advanced solution designed to enhance patient safety and prevent medical
accidents during intravenous (V) fluid treatment. Traditional IV monitoring methods rely on manual checks, which can lead to delays, human errors,
and serious complications such as dehydration, over-infusion, or air embolism. This system integrates optical sensors and IoT technology to enable real-
time, remote monitoring of IV fluid administration.
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Optical sensors placed on the IV line detect flow rates, fluid levels, and the presence of air bubbles with high precision. The collected data is transmitted
wirelessly to a cloud-based platform, where healthcare professionals can monitor IV status through a mobile or web application. If any abnormalities,
such as low fluid levels, blockages, or air bubble formation, are detected, the system triggers instant alerts to medical staff for immediate.

By automating IV monitoring, this system reduces the workload of nurses, minimizes human errors, and ensures timely responses to potential risks. This
innovative approach significantly improves patient care, enhances hospital workflow efficiency, and prevents critical medical accidents during fluid
treatment.

R. Rengasamy, et al. [8]in his paper A Novel and Low-Cost Cloud-Enabled IoT Integration for Sustainable Remote Intravenous Therapy Management.

This study The Cloud-Enabled 10T Integration for Remote Intravenous (V) Therapy Management is an innovative and cost-effective solution designed
to enhance patient care and optimize hospital resource utilization. Traditional IV monitoring requires frequent manual checks, increasing the workload
on healthcare professionals and leading to potential errors or delays in treatment. This system leverages 10T technology and cloud computing to enable
real-time, remote monitoring of IV therapy, ensuring efficient and sustainable healthcare management.The system consists of loT-enabled smart sensors
and microcontrollers that track 1V fluid levels, flow rates, and potential blockages. These sensors transmit real-time data to a cloud platform, allowing
healthcare providers to access IV status remotely via a web or mobile application. If an issue arises, such as low fluid levels or flow obstructions, the
system instantly notifies medical staff, enabling prompt intervention.This low-cost, scalable solution minimizes the need for constant manual supervision,
reduces medical errors, and improves patient safety. By integrating loT and cloud computing, this approach promotes sustainable healthcare practices,
enhances hospital efficiency, and ensures better treatment outcomes, especially in remote or resource-limited settings. The Cloud-Enabled IoT Integration
for Remote Intravenous Therapy Management is a low-cost, real-time monitoring solution using 10T sensors and cloud computing. It tracks IV fluid
levels and alerts medical staff to irregularities, improving patient safety, reducing manual supervision, and enhancing sustainable healthcare, especially
in remote or resource-limited environments. It enhances patient safety, reduces manual checks, and ensures timely alerts for medical staff, improving
healthcare efficiency, especially in remote or resource-limited areas. loT-based IV monitoring ensures real-time alerts, safety, and efficiency.

Budi Wijayanto, et al. [9]in his paper Automated Infusion Monitoring Device Using Arduino-Based IoT (Internet of Things).

This study introduces The Automated Infusion Monitoring Device is a smart healthcare solution that uses Arduino-based 0T technology to track
intravenous (IV) fluid administration in real time. Traditional IV monitoring requires nurses to manually check drip rates and fluid levels, which can lead
to delays, human errors, and patient complications. This system automates the process, ensuring accurate and efficient IV therapy management.

The system consists of Arduino microcontrollers, flow sensors, and 10T modules that continuously monitor fluid levels, flow rates, and potential
blockages. The collected data is sent to a cloud-based platform, allowing healthcare professionals to access it remotely via a mobile or web application.
If issues like low fluid levels, obstructions, or air bubbles are detected, the system sends instant alerts to nurses or doctors for timely intervention.

This automated monitoring reduces the workload of medical staff, minimizes the risk of IV-related complications, and improves patient safety.
Additionally, the system is cost-effective, scalable, and easy to implement, making it suitable for hospitals and remote healthcare facilities. By
integrating Arduino and loT technology, this device enhances hospital efficiency, medical response times, and overall healthcare outcomes, ensuring
better patient care with minimal manual supervision.

Andi Hermawan, et al. [10]in his paper loT-Based Automatic Intravenous Fluid Monitoring System for Smart Medical Environment.

This study explores loT-Based Automatic Intravenous (IV) Fluid Monitoring System is an innovative solution designed to enhance patient care and
hospital efficiency in a smart medical environment. Traditional IV monitoring relies on manual checks by nurses, which can lead to human errors, delays,
and potential health risks such as dehydration or over-infusion. This system integrates IoT technology to provide real-time monitoring of IV fluid levels,
ensuring timely intervention and improved patient safety.

The system consists of smart sensors, microcontrollers, and 10T modules that continuously track fluid levels, flow rates, and potential blockages. The
collected data is transmitted to a cloud-based platform, where healthcare professionals can monitor IV status remotely via a mobile or web application.
If abnormalities such as low fluid levels, air bubbles, or flow obstructions are detected, the system sends instant alerts to medical staff for prompt action.

This automatic IV monitoring system reduces the workload on nurses, minimizes human errors, and ensures efficient hospital workflow. It also enhances
remote patient monitoring, making it ideal for smart hospitals and telemedicine applications. By leveraging 10T technology, this system represents a
significant advancement in modern healthcare, optimizing patient management and improving overall medical response times.
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Fig 9: Automated Infusion Monitoring Device
Kumaraswamy, et al. [11]in his paper IoT Based Automated Saline Drip and Hand Movement Detection System for Critical Care Patients.

This study reviews The loT-Based Automated Saline Drip and Hand Movement Detection System is a smart healthcare solution designed to enhance
patient safety and efficiency in critical care settings. Traditional saline drip monitoring relies on manual checks, which can lead to delays, human errors,
and complications such as over-infusion, dehydration, or IV dislodgment. This system integrates loT technology to provide real-time monitoring of saline
drip levels and detect patient hand movements, ensuring prompt medical intervention.The system consists of smart sensors, microcontrollers, and loT
modules that continuously track fluid levels, flow rates, and patient hand movements. Motion sensors detect unusual movements that may indicate patient
discomfort or accidental 1V dislodgment. The collected data is transmitted to a cloud-based platform, accessible via a mobile or web application. If
abnormalities such as low fluid levels, flow obstructions, or excessive hand movements are detected, the system sends instant alerts to medical staff for
quick response.This automated system reduces the workload of healthcare professionals, minimizes medical errors, and improves hospital workflow
efficiency. By leveraging 10T and automation, this innovative solution enhances critical care patient management, ensuring better treatment outcomes
and faster response times in medical emergencies. The patient safety in critical care.

Andi Hermawan, et al. [12]in his paper Advancements in Healthcare through Design and Development of an Intelligent Intravenous Bag Monitoring and
Alert System.

This paper is The Intelligent Intravenous (IV) Bag Monitoring and Alert System is an innovative healthcare solution designed to enhance patient safety
and hospital efficiency. Traditional IV monitoring requires manual checks, which can lead to delays, human errors, and potential complications such as
dehydration, over-infusion, or blocked IV lines. This system leverages smart sensors and loT technology to provide real-time monitoring of 1V fluid
levels and flow rates, ensuring timely medical intervention.The system consists of weight sensors, flow sensors, and microcontrollers, which continuously
track the IV fluid administration process. The collected data is transmitted to a cloud-based platform, allowing healthcare professionals to access it
remotely through mobile or web applications. If irregularities such as low fluid levels, flow blockages, or air bubbles are detected, the system sends
instant alerts to nurses or doctors, prompting quick action.This automated I\ monitoring system minimizes human errors, reduces the workload on
medical staff, and enhances hospital workflow efficiency. By integrating 10T and automation, it enables better patient care, faster response times, and
improved healthcare management. This innovation represents a significant step forward in modern medical technology, ensuring safer and more effective
IV therapy administration.
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Fig 12.Monitoring and Alert System
HAO WU, KE ZHANG, et al. [13]in his paper Simultaneous Face Detection and Pose Estimation Using Convolutional Neural Network Cascade.

This paper is Face detection and pose estimation are crucial tasks in computer vision, widely used in applications such as biometric
authentication, human-computer interaction, and augmented reality. Traditional methods struggle with variations in lighting, occlusions, and head
orientation, making accurate detection and pose estimation challenging. To address these issues, a Convolutional Neural Network (CNN) Cascade is used
for simultaneous face detection and pose estimation, improving accuracy and efficiency.The proposed system utilizes a cascade of CNNs, where each
stage refines the detection process, ensuring robust performance across different facial orientations. The first CNN performs coarse face detection,
identifying potential face regions. Subsequent CNNs refine the detection and estimate the yaw, pitch, and roll angles of the face. This hierarchical approach
reduces computational complexity while maintaining high precision.The CNN model is trained on large-scale datasets containing faces with diverse
poses, lighting conditions, and occlusions, enabling it to generalize well in real-world scenarios. The system efficiently detects faces and estimates their
poses in real time, making it ideal for applications such as surveillance, robotics, and facial recognition systems.By leveraging deep learning and a CNN
cascade structure, this approach enhances face detection reliability and provides accurate pose estimation simultaneously. This dual-task optimization
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improves the performance of Al-driven vision systems, enabling better user experiences and enhanced security applications. The CNN-based cascade
method represents a significant advancement in face analysis, ensuring robust, efficient, and accurate facial detection with pose estimation.

P. Sardana, et al. [14]in his paper Design, Fabrication, and Testing of an Internet Connected Intravenous Drip Monitoring Device.

The Internet-Connected Intravenous (I\V) Drip Monitoring Device is an innovative solution designed to enhance patient safety and improve
hospital efficiency. Traditional 1V monitoring requires manual supervision, which can lead to delays, errors, and complications such as dehydration or
over-infusion. This system integrates loT technology to enable real-time monitoring of 1V fluid levels and flow rates.The device consists of smart sensors,
microcontrollers, and a wireless communication module to track fluid levels, detect blockages, and ensure proper flow rates. The collected data is
transmitted to a cloud-based platform, allowing healthcare professionals to monitor IV status remotely via a mobile or web application. If abnormalities
such as low fluid levels or flow disruptions occur, the system sends instant alerts for timely intervention.

3. IMPLEMENTATION

The Automated Intravenous (V) Fluid Monitoring and Alert System is designed to enhance patient safety and hospital efficiency by leveraging loT
technology for real-time monitoring of 1V therapy. Traditional IV monitoring relies on manual checks, which can lead to delays, human errors, and
potential health risks such as over-infusion, dehydration, or blocked IV lines. This smart system ensures continuous monitoring and instant alerts for
timely intervention.The implementation involves smart sensors, microcontrollers (such as Arduino or Raspberry Pi), and 10T communication modules.
These sensors track fluid levels, flow rates, and potential blockages and send real-time data to a cloud-based platform. Healthcare professionals can
monitor |V status remotely via mobile or web applications. If irregularities such as low fluid levels or flow obstructions occur, the system generates
automatic alerts to notify nurses or doctors immediately.By automating 1V monitoring, this system reduces the workload on medical staff, minimizes
human errors, and ensures efficient hospital workflow. This loT-based solution is cost-effective, scalable, and ideal for smart hospitals and remote
healthcare facilities, making it a significant advancement in modern medical technology. This system integrates 10T technology to enable real-time
monitoring of IV fluid levels and flow rates.The device consists of smart sensors, microcontrollers, and a wireless communication module to track fluid

levels, detect blockages, and ensure proper flow rates.
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The Monitoring and Alert System in an Automated Intravenous (IV) Fluid Monitoring System Using loT plays a crucial role in ensuring
patient safety and efficient healthcare management. Traditional 1V fluid administration requires manual supervision, which can result in delays, errors,
and complications such as fluid imbalance, dehydration, or air embolism. This loT-based monitoring system automates the process, providing real-time
tracking and instant alerts for timely medical intervention.The system consists of smart sensors, microcontrollers, and an 10T communication module to
measure fluid levels, flow rates, and obstructions. The collected data is sent to a cloud-based platform, where healthcare professionals can remotely
monitor IV fluid administration via mobile or web applications. If issues such as low fluid levels, blockages, or irregular flow rates are detected, the
system triggers automatic alerts to notify nurses or doctors.By integrating real-time monitoring and automated alerts, this system reduces manual
workload, minimizes human errors, and improves hospital workflow. This loT-based solution is cost-effective, scalable, and highly beneficial for smart
hospitals and remote healthcare settings, making it a significant advancement in modern medical technology.

10T

IV BAG monitor
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Fig: Bag Monitoring & Alerting

The Monitoring & Alerting system in an loT-based Automated Intravenous (V) Fluid System enhances patient safety by providing real-time tracking of
IV fluid levels and flow rates. Traditional I\ monitoring relies on manual checks, which can cause delays, errors, and potential health risks like over-
infusion or dehydration. This system automates the process, ensuring accurate and timely intervention.It uses smart sensors, microcontrollers, and loT
connectivity to monitor fluid levels, flow rates, and obstructions. Data is sent to a cloud platform, allowing healthcare providers to remotely monitor IV
status via a mobile or web application. If issues such as low fluid levels, blockages, or

4. DISCUSSION

The Automated Intravenous (IV) Fluid Monitoring and Alert System Using loT represents a significant advancement in healthcare technology,
ensuring real-time monitoring of 1V fluid administration and enhancing patient safety. Traditional IV monitoring depends on manual supervision, which
can lead to delays, human errors, and medical complications such as dehydration, over-infusion, or IV blockages. By integrating IoT technology, this
system provides an efficient, automated, and intelligent solution for IV therapy management. The system employs smart sensors, microcontrollers, and
10T modules to track fluid levels, flow rates, and potential obstructions. Data is transmitted to a cloud-based platform, allowing healthcare providers to
remotely monitor IV fluid status via mobile or web applications. If irregularities such as low fluid levels or flow interruptions occur, the system
automatically generates alerts, enabling medical staff to take immediate action. One of the key advantages of this system is its ability to reduce the
workload on nurses, allowing them to focus on other critical tasks. Additionally, real-time monitoring minimizes human errors, ensuring better patient
outcomes. This system is cost-effective, scalable, and suitable for both hospitals and remote healthcare facilities, making it a crucial component of smart
medical environments. Future improvements could include Al-based predictive analytics for proactive patient care, further optimizing IV therapy and
improving overall hospital efficiency and patient management.

5. CONCLUSION

In Conclusion, The Automated Intravenous (IV) Fluid Monitoring and Alert System Using loT is a significant advancement in modern healthcare,
improving patient safety, accuracy, and efficiency in IV therapy management. Traditional IV monitoring methods rely on manual supervision, which can
lead to delays, human errors, and medical complications. This loT-based system automates the process, providing real-time monitoring and instant alerts
to ensure timely intervention by healthcare professionals.By integrating smart sensors, microcontrollers, and cloud-based technology, the system
continuously tracks fluid levels, flow rates, and obstructions, reducing workload on medical staff and minimizing risks associated with IV therapy. This
innovation is cost-effective, scalable, and suitable for hospitals and remote healthcare facilities.Overall, the system enhances hospital workflow, reduces
human errors, and ensures better patient care. Future improvements, such as Al-driven predictive analytics, could further optimize IV therapy, making
healthcare more intelligent, responsive, and efficient.
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