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Abstract: The Medicine Vending Machine introduces an innovative voice-controlled automated system
designed to dispense medications conveniently and efficiently. By integrating embedded technology with
voice recognition, this machine simplifies access to medicines, particularly for users facing difficulties with
traditional systems. Medicines are vital for health maintenance, disease prevention, and treatment;
however, social disparities have contributed to health inequities. This vending machine addresses such
challenges by offering common medications and first aid supplies in public places like malls, highways,
railway stations, and bus stands, ensuring 24/7 availability. It is especially beneficial for rural and remote
areas where medical stores are scarce during emergencies, the machine employs interactive voice
technology to enhance medication adherence and safety by providing audible instructions about medication
regimens.
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I. INTRODUCTION

Vending machines have emerged as versatile solutions, catering to diverse preferences by offering everything from
fresh produce to snacks and beyond. Take, for instance, a snack vending machine: an automated treasure trove for
snack enthusiasts, where purchases require no human intervention, and transactions operate round the clock. Payment
methods vary, with some machines exclusively accepting cash and others embracing digital transactions like credit
cards. Mobile vending machines take this convenience further by being adaptable—they can relocate effortlessly while
maintaining uninterrupted service, offering products 24/7 throughout the year, making convenience their cornerstone.A
standout in this innovation is the automatic medicine vending machine, an intelligent system that houses, organizes, and
dispenses medications tailored to user requests. Equipped with stepper motors for precise dispensing, spacious storage
for a variety of medicines, and a cutting-edge inventory monitoring mechanism, these machines ensure efficiency and
reliability while maintaining stock awareness.Powering this technological marvel is Arduino, an ingenious, open-source
electronics platform merging user-friendly hardware and software for creating, testing, and fine-tuning advanced
prototypes. Its microcontroller forms the foundation, seamlessly programmable even by those with limited coding
experience. Arduino's accessibility makes it an empowering tool for enthusiasts stepping into the world of innovative
electronics.By combining automation and adaptability, these vending machines redefine how and when products are
made accessible, meeting modern demands with ingenuity.

II. LITERATURE SURVEY

Research by Miller et al. (2022) indicates that voice-based dispensers should include adjustable voice settings and
multilingual support to cater to diverse user needs and preferences. Taylor et al. (2020) suggest that incorporating user
feedback into the design process is crucial for creating systems that are both functional and user-friendly. Barriers to
adoption include resistance to new technology and concerns about privacy and data security. Patel et al. (2022)
recommend focusing on user education and robust security measures to address these concerns. Studies like Lee et al.
(2019) have shown that voice-based reminders can significantly improve medication adherence by providing
personalized, timely prompts, thus reducing missed doses and improving overall health outcomes
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Proposed system

Proposed Plan of Work

System Design :-

Hardware Components
e Embedded Controller: Arduino Nano or ESP32 for processing commands and system control.
¢ Voice Recognition Module: Ai-Thinker VC-02-Kit | Best Offline Voice Recognition Board
e Medicine Storage and Dispensing Mechanism: Stepper motors or servos to dispense medication bottles or

packets.

e Display Unit: LCD or OLED to provide user feedback and instructions.
e  User Interface: Buttons for manual overrides, status indicators, and an emergency stop feature.
e Power Supply: Sufficient power for running motors, voice modules, and other components.

Software Components
e Voice Command Processing: Software to interpret voice commands and generate actionable instructions.
e Control Algorithm: Handles medicine dispensing, validation, and safety measures.
e  User Interface Management: Provides interaction through the display and feedback mechanisms.

III. SYSTEM ARCHITECTURE
Flowchart Overview:
Voice Command Input — Voice Recognition Module — Microcontroller (Arduino Nano/ESP32) — Medicine
Dispensing Mechanism
Microcontroller — Display Unit (shows feedback and updates)
Steps:
Power On
Initialize System
Wait for Voice Command
Process Voice Command
Validate Input
Dispense Medicine
Update Display with Status
End Operation/Wait for Next Command

Implementation

Voice Command Recognition
e Integrate the voice recognition module with the microcontroller.
e  Train the module with predefined commands for each medicine type.
e Process and interpret voice inputs using algorithms.

Medicine Dispensing Mechanism
e Design compartments controlled by stepper motors or servos.
e  Connect the dispensing units to the microcontroller for voice-controlled automation

User Interface
* Implement an LCD or OLED display for instructions and feedback.
* Include manual control buttons and an emergency stop feature.

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/IJARSCT-25467 397

ISSN \8

| 2581-9429 |}
R\ UARSCT /7




( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal iEp €O
ISSN: 2581-9429 Volume 5, Issue 7, April 2025 Impact Factor: 7.67
Software Development

* Program the microcontroller for handling commands, dispensing medicines, and updating the display.
* Conduct extensive testing to ensure functionality and reliability.

IV. RESULT
Performance Evaluation
e  Accuracy: Evaluate the accuracy of voice recognition and its ability to correctly interpret commands.
e Reliability: Test the dispensing mechanism to ensure consistent and reliable operation.
e  User Feedback: Gather feedback from test users to assess ease of use and overall satisfaction.

Challenges and Solutions
e  Voice Recognition Accuracy: Address issues with voice recognition accuracy by fine-tuning the module and
improving the training data.
e Hardware Integration: Ensure seamless integration between the voice module, microcontroller, and dispensing
mechanism.

V. CONCLUSION

The Any Time Medicine Vending Machine, implemented using Arduino, enables the dispensing of medicines without
human intervention. The primary goal of this project is to ensure accessibility to medicines for individuals, regardless
of their location. Users manually input the prescribed time for their medication, and the system has undergone multiple
tests to validate its functionality. Limitations and potential future advancements have also been addressed.

The prototype of the Medical Supplies Vending Machine was successfully developed and offers significant economic
advantages. It saves buyers time by providing medicines conveniently and reduces the owner's expenses associated with
maintaining 24/7 operations. Additionally, the system eliminates the need for the owner to manually check inventory,
as notifications are sent when medicines are out of stock, thereby saving both fuel costs and travel time.

The project effectively demonstrates the integration of voice recognition with embedded systems to automate the
dispensing process. By utilizing voice commands, it enhances accessibility and user convenience. Future development
could aim to expand the system's features and improve its reliability to meet evolving user requirements.
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