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ABSTRACT:

The SMART MEDICINE BOX TRANSPORTATION ROBOT is an innovative solution designed to automate and optimize the distribution and delivery of
medicines within healthcare environments. This system integrates a mobile robotic platform equipped with a compartmentalized smart medicine box, capable of
storing multiple medicines and dispensing them according to preset schedules with high accuracy. Utilizing advanced sensors—including PIR, IR, temperature,
and ultrasonic modules—the robot navigates autonomously, detects obstacles, and ensures medicine is delivered safely to patients' locations. Medicine dispensing
is managed via an Arduino-based electronic module, with features such as real-time reminders, automatic opening, and app-based notifications to ensure timely
medication intake. The robot's design prioritizes user safety, reduces human error, and enhances medication adherence, especially for elderly or isolated patients.
Furthermore, remote monitoring and control via 10T applications support caregivers in managing doses and medicine transportation efficiently. The project aims to
improve healthcare delivery, promote independence, and offer a reliable, user-friendly, and cost effective solution for modern medical settings.
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1. INTRODUCTION

The Smart Medicine Transportation Robot project is a groundbreaking innovation designed to enhance how medication is managed and delivered within
healthcare settings. The system combines a smart medicine box and an autonomous robot, ensuring patients receive their medicines accurately and on
time. The smart medicine box features separate compartments for morning, afternoon, and night doses, which are controlled by servo motors and managed
with a Real-Time Clock (RTC) module for precise scheduling.

The robot is equipped with a motor driver and four DC motors, allowing it to deliver medications to patients punctually. The whole system can be
automatically by real time clock via the Arduino, providing flexibility and convenience. Additionally, an LCD display shows the current time and the
status of each medicine compartment, helping users keep track of their medication schedule.

The inclusion of a buzzer ensures audible alerts for timely reminders and status updates.

This integration of automation and loT technology not only improves efficiency and reliability in medication distribution but also significantly reduces
the workload on caregivers. This project addresses critical challenges in healthcare, such as ensuring medication adherence, timely delivery, and
minimizing caregiver fatigue. By leveraging advanced technologies like robotics, WiFi communication, and real-time monitoring, it offers a practical
and scalable solution suitable for hospitals, eldercare facilities, and home healthcare environments.
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2. METHODOLOGY:
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Figure 3.1 Block Diagram

The firmware for a smart medicine box transportation robot typically involves programming a microcontroller such as Arduino, to manage multiple
integrated components. The firmware controls the robotic movement motors, sensor inputs (such as ultrasonic sensors for obstacle detection and
temperature sensors for monitoring medicine compartments), and servo motors to open/close medicine compartments. It implements real-time scheduling
using a real-time clock module to dispense medicines on time. The firmware is also responsible for interfacing with RFID modules for patient
identification and ensuring secure access to medicines. Additionally, the system can include voice or buzzer alerts to notify users. The firmware
development typically uses C/C++ in the Arduino IDE or equivalent platforms and includes various libraries for sensors, communication modules, and
actuators. In some implementations, the firmware fetches scheduling data from cloud databases (e.g., Firebase) and stores alarm timings in EEPRO M
for persistence. Overall, the firmware oversees smooth, coordinated operation of navigation, medicine dispensing, patient verification, and alert systems
to ensure accurate and timely medication delivery. Operational research methodologies are applied to evaluate resource allocation, including determining
the optimal number of robotic units needed to handle varying delivery workloads and identifying bottlenecks that may cause delays in medicine
distribution.

3. PROBLEM STATEMENT

The Smart medicine transportation robot is popular due to their environmental benefits. Elderly and disabled patients often face difficulties in managing
their medications independently, leading to missing the medicines and health risks, especially without effective reminder systems. Conditions like
dementia add to this challenge, causing confusion around medication schedules. The Smart Medicine Box Transportation Robot is designed to solve these
issues by providing automated reminders and timely access to medications, promoting adherence, independence, and safety for those who need it most.
The increasing workload on hospital staff, especially nurses, often results in delays in delivering medicines to patients on time. Manual delivery requires
continuous human effort, which can lead to inefficiency, errors, and reduced patient safety during busy hours. To address this issue, there is a need for an
automated system that can transport medicines accurately and reliably to different patient beds without depending on human supervision. The Smart
Medicine Transportation Robot aims to solve this problem by using sensors, motor control, and programmed navigation to follow predefined paths,
identify specific delivery points, and return to its base automatically. This system reduces the physical burden on hospital staff, minimizes delays, and
ensures timely and consistent delivery of medical supplies within healthcare environments. Hospitals often struggle with timely medicine distribution,
particularly during busy shifts when doctors and nurses are occupied with critical tasks. Manual delivery is time-consuming, increases staff workload,
and may result in delays that affect patient treatment. There is a clear need for an automated and reliable solution that can carry medicines to different
patient beds while maintaining precision, reducing human effort, and improving service efficiency. The Smart Medicine Transportation Robot addresses
this issue by autonomously navigating the hospital layout, identifying delivery points, and ensuring accurate medicine distribution without the need for
continuous human supervision.
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4. CIRCUIT DESIGN:
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Figure 5.1 Circuit Design

5. OVERVIEW OF THE PROPOSED SYSTEM

The Smart Medicine Transportation Robot is a groundbreaking solution that merges a smart medicine box with an autonomous delivery robot,
transforming healthcare automation. The smart medicine box has three compartments for morning, afternoon, and night doses, which open automatically
at scheduled times using a Real-Time Clock (RTC) module and servo motors. An LCD display is included to show the current time and the status of the
medicine compartments, making it easy for users to see what’s happening. The autonomous robot, powered by a motor driver and four DC motors, ensures
the timely delivery of medication to patients and is controlled via a smartphone using the ESP8266 Wi-Fi module. Additionally, the system features a
buzzer to provide audible alerts for timely reminders and updates. This innovative setup streamlines the process of managing and delivering medication,
ensuring that patients receive their doses on schedule with minimal manual effort.

6. RESULT & CONCLUSION:

The Smart Medicine Transportation Robot project has successfully demonstrated an innovative approach to enhancing medication management and
delivery in healthcare settings. By integrating a smart medicine box with an autonomous delivery robot, the system ensures accurate and timely dispensing
of medications, improving patient adherence to their medication schedules. The combination of servo motors, a Real-Time Clock (RTC) module, and
remote control via the ESP8266 Wi-Fi module offers flexibility and convenience. The inclusion of an LCD display for real-time status updates and a
buzzer for audible alerts further enhances the system's usability. This project addresses critical challenges in healthcare, such as reducing caregiver
workload and ensuring timely medication delivery, making it a valuable tool for hospitals, eldercare facilities, and home healthcare environments. The
integration of advanced technologies like robotics, Wi-Fi communication, and real-time monitoring demonstrates the potential for scalable solutions to
improve patient care and streamline healthcare processes.

The Smart Medicine Transportation Robot project has successfully demonstrated an innovative approach to enhancing medication management and
delivery in healthcare settings. By integrating a smart medicine box with an autonomous delivery robot, the system ensures accurate and timely dispensing
of medications, improving patient adherence to their medication schedules. The combination of servo motors, a Real-Time Clock (RTC) module, and
remote control via the ESP8266 Wi-Fi module offers flexibility and convenience. The inclusion of an LCD display for real-time status updates and a
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buzzer for audible alerts further enhances the system's usability. This project addresses critical challenges in healthcare, such as reducing caregiver
workload and ensuring timely medication delivery, making it a valuable tool for hospitals, eldercare facilities, and home healthcare environments. The
integration of advanced technologies like robotics, Wi-Fi communication, and real-time monitoring demonstrates the potential for scalable solutions to
improve patient care and streamline healthcare processes.

7. FUTURE SCOPE:

1. Integration with 10T & Cloud Monitoring

The robot can be connected to loT platforms to track medicine delivery, monitor patient schedules, and send notifications to nurses or doctors in real
time.

2. Al-Based Navigation & Obstacle Avoidance

Future versions can use Al/ML, computer vision, or LIDAR sensors for intelligent path planning and safe autonomous navigation in dynamic hospital
environments.

3. Automated Medicine Authentication
The system can be upgraded to verify medicine type, expiry date, and dosage using barcode or QR scanning before delivery.
4. Voice Command & Mobile App Control
Adding voice assistants or mobile applications can allow nurses to schedule deliveries, track the robot, and override functions remotely.
5. Integration with Hospital Management Systems (HMS)
The robot can synchronize patient records, medicine schedules, and doctor prescriptions directly with the hospital database.
6.  Multi-Floor Navigation
With elevator integration or RFID-based mapping, the robot can operate across multiple floors of a hospital.
7. Automatic Charging / Docking Station
A self-charging docking station can be introduced so the robot automatically returns to charge when the battery is low.
8.  Enhanced Safety & Sanitization Features
UV sterilization modules or disinfectant sprayers can be added to reduce infection spread during medicine delivery.
9.  Capacity Expansion / Multi-Compartment Storage
The medicine box can be expanded with multiple compartments for different patients or different times of the day.
10. Real-Time Tracking & Analytics Dashboard
Hospitals can analyze delivery frequency, patient compliance, and robot efficiency through dashboards.
11. Integration with Emergency Response
The robot can be enhanced to deliver urgent medicines or equipment quickly during medical emergencies.
12. Scalability to Other Domains
The same system can be adapted for:
e  food distribution in hospitals
e  document delivery in offices
®  inventory transport in industries
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