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Abstract : This abstract presents a novel Autonomous Hospital Assistance Mobile Robot (AHAMR) designed to optimize
hospital operations and elevate patient experience. AHAMR operates autonomously within hospital premises, executing various
tasks ranging from logistics and delivery to patient assistance, under the supervision of a centralized control system. AHAMR
interacts with hospital staff and patients efficiently, providing real-time updates, responding to inquiries, and facilitating seamless
communication. Key functionalities of AHAMR include but are not limited to medication and supply delivery, specimen
transportation, meal distribution, and patient monitoring assistance.

Furthermore, AHAMR enhances patient experience by providing timely assistance, companionship, and entertainment through
integrated multimedia capabilities. Its adaptive behavior and personalized interaction contribute to patient comfort and well-being,
fostering a conducive healing environment.

The implementation of AHAMR in hospital settings demonstrates significant potential to augment healthcare efficiency, reduce
operational costs, and mitigate the workload of medical personnel, thereby allowing them to focus more on direct patient care.

IndexTerms - Literature Survey, Components, Methodology, Working, Advantages, Results, Conclusion, Future Scope.

. INTRODUCTION

In the rapidly evolving landscape of healthcare, the integration of robotics technology has emerged as a promising avenue
for addressing the multifaceted challenges faced by hospitals worldwide. Among the myriad applications of robotics in healthcare,
the development of Hospital Assistance Mobile Robots (HAMRS) stands out as a transformative innovation poised to revolutionize
patient care delivery and operational efficiency within medical facilities.

HAMRs are autonomous or semi-autonomous robotic platforms designed to perform a variety of tasks within hospital
environments, ranging from logistical operations to direct patient assistance. These robots leverage advancements in artificial
intelligence, sensor technology, and human-robot interaction to navigate complex hospital spaces, interact with medical staff and
patients, and execute tasks with precision and efficiency.

The integration of HAMRSs into hospital workflows holds immense potential to address several critical needs and
challenges faced by healthcare institutions. Firstly, HAMRs can optimize logistical operations by automating tasks such as
medication and supply delivery, specimen transportation, and equipment retrieval, thereby streamlining workflow processes and
reducing response times.

Moreover, HAMRs contribute to enhancing patient care by providing timely assistance and support to both patients and
medical staff. From delivering medications and meals to patients' bedsides to assisting with wayfinding and providing information,
these robots augment the capabilities of hospital staff, allowing them to focus more on direct patient care activities.

Furthermore, HAMRs have the potential to improve infection control measures within hospitals by reducing the need for
human intervention in certain tasks, thus minimizing the risk of cross-contamination and the spread of infectious diseases.

Despite their potential benefits, the successful implementation of HAMRs in hospital settings requires careful
consideration of various factors, including safety protocols, interoperability with existing hospital systems, regulatory compliance,
and user acceptance. Addressing these challenges is crucial to ensuring the seamless integration of HAMRs into hospital workflows
and maximizing their impact on patient care and operational efficiency.

Il. LITERATURE SURVEY

Literature on hospital assistance mobile robots and patient monitoring systems covers a wide range of topics, including robotic
navigation in hospital environments, human-robot interaction, medical sensor integration, patient monitoring algorithms, and system
integration with hospital infrastructure. Here's a breakdown of potential areas to explore:

1.Navigation and Mapping:
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Studies on robot navigation techniques tailored for hospital environments, considering factors such as crowded corridors, dynamic
obstacles, and strict hygiene protocols.

Research on simultaneous localization and mapping (SLAM) algorithms optimized for indoor hospital settings, taking into
account challenging conditions like low lighting and reflective surfaces.

2.Human-Robot Interaction (HRI):

Investigations into effective HRI design principles for hospital assistance robots, focusing on aspects such as natural language
interaction, gesture recognition, and socially-aware behaviors.

User studies evaluating the acceptance and usability of hospital robots among healthcare professionals, patients, and visitors,
identifying factors influencing user satisfaction and trust.

3.Medical Sensor Integration;

Exploration of sensor technologies suitable for patient monitoring and healthcare applications, including vital signs monitoring
(e.g., heart rate, blood pressure, oxygen saturation), fall detection, and activity recognition.

Integration of sensors into mobile robot platforms for real-time monitoring of patient health status, enabling timely response to
emergencies and medical interventions.

4.Patient Monitoring Algorithms:

Development of algorithms for analyzing sensor data and extracting clinically relevant information, such as abnormal vital sign
patterns, changes in patient behavior, or signs of distress.

Machine learning and data analytics approaches for predicting patient outcomes, identifying early warning signs of deterioration,
and personalizing healthcare interventions based on individual patient data.

5.System Integration and Connectivity:

Studies on integrating hospital assistance robots and patient monitoring systems with existing healthcare IT infrastructure, such
as electronic health records (EHR), hospital information systems (HIS), and nurse call systems.

Research on interoperability standards and communication protocols for seamless data exchange between robotic platforms,
medical devices, and hospital databases, ensuring data security and privacy compliance.

6.Clinical Validation and Deployment:

Clinical trials and validation studies to assess the effectiveness and safety of hospital assistance robots and patient monitoring
systems in real-world healthcare settings.

Deployment strategies and implementation frameworks for integrating robotic solutions into clinical workflows, considering
factors such as staff training, workflow integration, and regulatory compliance.

7.Ethical and Societal Implications:

Ethical considerations surrounding the use of robots in healthcare, including issues of patient privacy, autonomy, consent, and
equitable access to care.

Societal impact studies examining the broader implications of deploying hospital assistance robots and patient monitoring systems
on healthcare delivery, workforce dynamics, and patient-provider relationships

I1l. COMPONENTS
3.1. Ultrasonic sensor (HC-SR04)

The HC-SRO04 is an ultrasonic sensor module comprising two ultrasonic transmitters, a single receiver, and a control
unit. For proper operation, the sensor requires a regulated +5V power supply and operates at a frequency of 40 Hertz. It utilizes
ultrasonic waves to measure the distance of objects within a range of 2 to 400 centimeters. The detection angle for this sensor is stated
to be less than 15 degrees, with ranging accuracy potentially reaching up to 3 millimeters. Distance measurement is based on the time
taken by the transmitted pulse to return to the receiver. The sensor is equipped with pins labeled VCC, Echo, Trigger, and Ground.
The dimensions and range of the HC-SR04 are crucial to its functionality, allowing it to accurately detect and measure distances
within its specified parameters.
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3.2. Power source
A 12V rechargeable battery serves as the power source for the proposed system, with voltage being stepped down to 5V
suitable for the ESP32 through the use of motors. Capacitors are integrated into the system to eliminate DC impulses, and a regulator
is employed to ensure the main controller's protection from potential damage.

Key points:
e  The 12V battery powers the system.
e Motors are instrumental in converting the voltage from 12V to 5V for ESP32 operation.

3.3.Raspberry Pi 5
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The Raspberry Pi 5 represents a significant leap in performance and capabilities compared to its predecessors, making it
suitable for a wide range of applications, including education, DIY projects, 10T (Internet of Things) development, media centers,
and more.

3.4. BNOO55 9-DOF Absolute Orientation Sensor

The BNOO055 9-DOF Absolute Orientation Sensor, produced by Bosch Sensortec, is a compact yet powerful sensor module
that integrates three key sensors: an accelerometer, a gyroscope, and a magnetometer. This combination allows it to precisely track
motion and orientation in three-dimensional space. What sets the BNOOQ55 apart is its onboard sensor fusion algorithm, which
intelligently combines data from these sensors to calculate the device's absolute orientation with minimal drift.
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3.5. DC Motor

The specifications for the 12V DC motor:

Motor operating voltage: 12V
e Stall Current: 1.8A (6V), 1.3A (12V), 0.7A (24V)
e No-Load Current: <0.10A (6V); <0.06A (12V), <0.04A (24V)
e At Load Current: 0.45A (6v & 12V), 0.25A (24V)

e  Shaft diameter: 6mm with an internal hole.

3.6. ESP8266

The ESP8266 is a versatile and cost-effective Wi-Fi module widely used in the Internet of Things (1oT) and embedded
systems projects. Combining a microcontroller unit (MCU) with integrated Wi-Fi connectivity, the ESP8266 enables devices to
connect to the internet and communicate with other devices or servers wirelessly. Its compact size, low power consumption, and ease
of use make it popular among hobbyists and professionals alike for various applications, including home automation, smart devices,
sensor networks, and remote monitoring systems. With its robust software development ecosystem and support for popular
programming languages such as Arduino and MicroPython, the ESP8266 offers flexibility and scalability in building 10T solutions.
Overall, the ESP8266 plays a crucial role in democratizing 10T development and empowering developers to create innovative and
connected devices for diverse applications
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3.7. Pololu DRV8256E
The Pololu DRV8256E Single Brushed DC Motor Driver Carrier 4.5-48V 1.9A is a tiny H-bridge motor driver IC that can
be used for bidirectional control of a single brushed DC motor at 4.5 to 48 V.

3.8.Light Detection and Ranging (Lidar):

Use: LIDAR (Light Detection and Ranging) is a remote sensing technology that measures distances by illuminating a
target with laser light and analyzing the reflected light. In the context of robotics, LIDAR sensors provide accurate distance
measurements and enable the creation of detailed maps of the surrounding environment.

Principle of Operation: LiDAR sensors emit laser pulses in multiple directions and measure the time it takes for the
pulses to return after reflecting off objects in the environment. By precisely measuring the time-of-flight of each pulse, the sensor
can calculate the distance to the objects and create a three-dimensional map of the surroundings.

Components: A typical LIDAR sensor consists of a laser emitter, a scanner or mirror to direct the laser beam, a receiver to capture
the reflected light, and electronics for data processing. Some LiDAR sensors also incorporate additional features such as rotating
mechanisms for 360-degree coverage and onboard processing units for real-time data analysis.
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IV. METHODOLOGY
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V. WORKING

The Hospital Assistance Mobile Robot (HAMR) operates by autonomously navigating hospital environments, identifying
patients, and collecting their health data. Equipped with sensors for vital signs monitoring, activity tracking, and environmental
sensing, the HAMR approaches patients respectfully, gathers relevant health metrics, and processes the data in real-time. It
analyzes collected information to detect anomalies or critical events, generating alerts for healthcare providers when necessary.
Integrated with hospital systems, the HAMR securely stores and integrates patient data for comprehensive monitoring and
management. Through continuous operation, feedback incorporation, and maintenance, the HAMR contributes to streamlined
patient care, operational efficiency, and improved healthcare outcomes within hospital settings.

5.1. Fitting Gazebo into our Structure

As we introduce Gazebo, we want it to represent the "real world", a physical robot that we would interact with in various
ways. For example, it would have the capacity move based on some control input, read data from sensors, and provide state
feedback from the actuators. The diagram below shows this new structure - for now we can treat Gazebo as a big "blob", and the
details (plugins, spawner, etc.) will become clearer soon

5.2. Controlling Unit

The controlling unit of the proposed system comprises a microcontroller with GPS and inbuilt Wi-Fi capabilities. It
receives commands from the 10T application module and controls motor driving accordingly. Sensors and the Android
application serve as input sources for the microcontroller, which also houses the programming code. Utilizing its inbuilt Wi-Fi,
the microcontroller sends information, including geographical location of potholes and humps, to the Android application.
Serving as an intermediary platform, the microcontroller facilitates communication between the sensing unit and the output
module unit.

5.3. Output unit
ESP32 Controller: Receives data from the ultrasonic sensor and compares it with predefined threshold values to identify
potholes and humps.

Thinkspeak Website: Facilitates communication between the ESP32 controller and the server. The detected pothole and
hump data is transmitted from the controller to the Thinkspeak.

Server: Receives the data from the Blynk application and stores it for further analysis or action. This data helps in
identifying areas with poor road conditions and facilitates maintenance efforts.

VI. ADVANTAGES

The Hospital Assistance Mobile Robot (HAMR) revolutionizes healthcare with continuous patient monitoring and timely
assistance. By automating tasks like data collection, it optimizes resource use, freeing staff for critical care. HAMRS operate
24/7, ensuring round-the-clock patient support. With reduced human error in data processing, they enhance healthcare decision-
making. Moreover, by minimizing direct human contact, HAMRs improve infection control, crucial in hospital settings. Their
scalability and remote monitoring capabilities further enhance patient care accessibility and efficiency. Additionally, HAMRS'
friendly interaction with patients boosts well-being, creating a positive healthcare experience. Overall, HAMRs elevate
healthcare standards by integrating technology with patient-centric care.

VII. RESULT
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VIII. CONCLUSION

In conclusion, the Hospital Assistance Mobile Robot (HAMR) represents a transformative solution in healthcare delivery. By
providing continuous monitoring, timely assistance, and efficient resource utilization, HAMRs significantly enhance patient care
and operational efficiency in hospital settings. With 24/7 availability, reduced human error, and improved infection control
measures, they contribute to better patient outcomes and safety. Moreover, their scalability and remote monitoring capabilities
ensure accessibility and adaptability across diverse healthcare environments. Through friendly interaction and companionship,
HAMRs also enhance the overall patient experience, promoting well-being.

IX. FUTURE SCOPE
Integration of advanced navigation technologies like SLAM and machine learning for autonomous navigation.
° Collaboration with human staff to augment healthcare tasks and improve teamwork.

Utilization of natural language processing for patient engagement and emotional support.
Development of regulatory frameworks and ethical guidelines for responsible use in healthcare.detection, enabling prompt

action and timely repairs.
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