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Abstract 

The Automatic Medical Dispatch 

System is an embedded system-based 

healthcare solution designed to automate 

the dispensing of medicines at scheduled 

times. The system is built using the Arduino 

Uno microcontroller as the main processing 

unit. It integrates a Real-Time Clock 

module such as DS3231 or DS1307 to 

maintain accurate time tracking. Infrared 

(IR) sensors are used to detect the presence 

or removal of medicine boxes, while servo 

motors control the opening and closing of 

the compartments. A 16x2 or 20x4 LCD 

display provides real-time information 

about the system status and time. This 

system is particularly useful for elderly 

patients, chronically ill individuals, and 

hospitals where medication adherence is 

critical. By automating medicine delivery, 

the system reduces human error, improves 

patient safety, and enhances healthcare 

efficiency. 

Keywords: IOT, Rural Healthcare, Tele 

monitoring, Emergency Dispatch, 

Sustainable Development. 

 

1. Introduction 

Medication adherence is one of the 

major challenges in healthcare systems. 

Many patients fail to take medicines at the 

correct time due to forgetfulness, busy 

schedules, or lack of supervision. In 

hospitals, nurses must manually distribute 

medicines, which can lead to errors. To 

overcome these challenges, automation 

plays an important role. The Automatic 

Medical Dispatch System ensures that 

medicines are delivered at predefined times 

without manual intervention. 

The system works based on: 

Accurate time monitoring using RTC 

Sensor-based detection of medicine box 

status 

Automated opening mechanism using servo 

motors 

Display of real-time information via LCD 

This project demonstrates the 

practical implementation of embedded 

systems in healthcare applications. The 

system continuously gathers vital health 

data (such as heart rate, blood pressure, 

oxygen saturation) from patients through 

wearable IOT sensors. This data is then 

transmitted to a centralized cloud server, 

where intelligent algorithms analyse it to 

detect critical abnormalities. When a 

critical condition is detected, the system 

automatically alerts healthcare providers 

and dispatches medical support with precise 

location information. Dynamic tele-
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monitoring allows clinicians to remotely 

assess patient data, make informed 

decisions, and intervene proactively. By 

combining IOT capabilities with automated 

emergency coordination, this system aims 

to bridge the healthcare gap in rural 

communities, reducing mortality rates and 

improving overall health outcomes. 

2. Problem Statement  

Access to timely and quality 

healthcare remains a major challenge in 

rural areas due to limited medical 

infrastructure, shortage of healthcare 

professionals, poor transportation facilities, 

and delayed emergency response systems. 

Many rural patients suffer from life-

threatening conditions because medical 

assistance does not reach them at the right 

time. Lack of continuous health monitoring 

further increases the risk, especially for 

elderly individuals and patients with 

chronic diseases such as heart disorders, 

diabetes, and respiratory illnesses. 

In most rural regions, emergency 

medical services rely on manual 

communication methods, which lead to 

delays in detecting critical health conditions 

and dispatching ambulances. There is no 

integrated system that continuously 

monitors patient health parameters and 

automatically triggers alerts when 

abnormalities are detected. Additionally, 

geographical isolation and inadequate 

connectivity make real-time consultation 

with specialists difficult. 

The absence of such an integrated 

IOT-based system contributes to 

preventable deaths and poor healthcare 

outcomes in rural communities. Hence, 

developing an Automatic Medical 

Dispatcher with Dynamic Tele-Monitoring 

System Using IOT becomes essential to 

improve emergency response time, enhance 

healthcare accessibility, and ensure timely 

medical intervention in rural areas. 

3. Objectives  

The main objective of this system is to 

develop an intelligent medication reminder 

and monitoring system using an Arduino-

based microcontroller integrated with IoT 

technology. This system aims to ensure that 

patients take their medicines on time by 

providing timely alerts through an alarm 

and LED indicators. By using a Real-Time 

Clock (RTC), the system maintains 

accurate scheduling for medication timings, 

reducing the chances of missed or incorrect 

dosages. The LCD display is used to 

provide clear instructions and status 

updates to the user, making the system user-

friendly and easy to operate. Another 

important objective is to incorporate an IR 

sensor-based monitoring mechanism to 

detect whether the medication box is 

accessed or not. The keypad allows users or 

caregivers to input medication schedules, 

modify timings, and interact with the 

system efficiently. Additionally, the 

integration of IOT enables remote 

monitoring, allowing caregivers or doctors 

to receive updates about the patient’s 

medication status in real time, which is 

especially useful for elderly or chronically 

ill patients. 

4. System Components 

Description  

1. Arduino Uno 

Acts as the brain of the system 

Controls sensors, motors, and 

display 

Executes programmed logic. 

2. RTC Module (DS3231 / DS1307) 

Maintains real-time date and time 

Works even during power failure 

using battery backup 
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Ensures precise medicine 

scheduling. 

3. IR Sensors 

Detect whether the medicine box is 

accessed 

Helps monitor user interaction. 

4. Servo Motors 

Mechanically open and close the 

medicine compartments 

Controlled through PWM signals 

from Arduino. 

5. LCD Display Shows 

Current Time 

Date 

Box status (Open/Closed) 

Reminder messages. 

6. Power Supply 

Provides stable voltage (5V / 9–

12V) 

Ensures smooth system operation. 

 

 

5. Working Principle 

The system works based on the 

coordination of an Arduino Uno 

microcontroller with various input and 

output components to ensure timely 

medication management. Initially, the user 

sets the medication schedule using the 

keypad, and this information is stored in the 

system. The Real-Time Clock (RTC) 

continuously keeps track of the current date 

and time and sends this data to the Arduino. 

The microcontroller compares the current 

time with the preset medication timings. 

When the scheduled time matches, the 

Arduino activates the alarm and LED 

indicators to alert the user that it is time to 

take the medicine. Simultaneously, the 

LCD display shows relevant information 

such as the medicine name and dosage 

instructions. 

 Once the alert is triggered, the 

medication box is expected to be opened by 

the user. The IR sensor detects the opening 

or presence of the hand near the box, 

confirming that the medicine is being 

accessed. If the medicine is not taken within 

a specific time, the system may continue to 

alert or send notifications through the IoT 

module. The IoT component enables real-

time data transmission to a remote server or 

mobile application, allowing caregivers or 

family members to monitor whether the 

medication has been taken. All inputs and 

outputs are processed and controlled by the 

Arduino, ensuring smooth operation of the 

entire system. This integrated working 

mechanism helps in improving medication 

adherence and provides both local alerts 

and remote monitoring support. 

 

6. Block Diagram  

The block diagram of the Automatic 

Medical Dispatch System shows how the 

entire system works in a connected manner. 

The system is powered by a 5V/9–12V 

power supply, which provides energy to all 

components. The Arduino UNO acts as the 

main controller and controls the overall 

operation. A Real Time Clock (RTC) 

module maintains accurate date and time, 

which helps in scheduling and monitoring 

the dispatch process.  
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The LCD display shows important 

information such as current time, system 

status, and medical box status. Three IR 

sensors are used to detect the presence or 

request for Medical Box 1, Medical Box 2, 

and Medical Box 3. When any IR sensor 

detects a signal, it sends input to the 

Arduino. The Arduino then processes the 

signal and activates the corresponding 

servo motor to open or close the respective 

medical box. This ensures automatic, 

efficient, and contactless distribution of 

medical supplies, especially useful in rural 

and remote areas. 

7. Future Scope  

The system can be upgraded with 

GSM or Wi-Fi modules to send alerts and 

notifications to doctors, pharmacists, or 

healthcare centers. In the future, biometric 

authentication such as fingerprint or RFID 

can be added to improve security and 

ensure medicines are accessed only by 

authorized users. Artificial Intelligence 

(AI) can be implemented to analyze patient 

data and automatically schedule medicine 

distribution. GPS tracking can also be 

integrated for mobile medical units in rural 

areas. Additionally, the system can be 

expanded to include temperature 

monitoring for storing sensitive medicines 

and connected to hospital management 

systems for better inventory control. These 

improvements will make the system 

smarter, safer, and more efficient in 

supporting rural healthcare services. Future 

improvements can increase efficiency, 

intelligence, and accessibility of the system. 

 1. Integration with Artificial 

Intelligence (AI) 

Implement machine learning 

algorithms for predictive health analysis. 

Early prediction of heart attacks, 

strokes, or chronic disease complications. 

Smart decision-making based on 

patient history and real-time data. 

 2. 5G and Advanced Communication 

Technologies 

Use 5G networks for faster and 

low-latency data transmission. 

Improve real-time video 

consultation quality in remote rural areas. 

 3. Mobile Application Development 

Develop a user-friendly mobile app 

for patients and doctors. 

Enable real-time health tracking, 

emergency SOS button, and medical 

history storage. 

 4. Cloud-Based Big Data Analytics 

Store large-scale rural health data 

securely in the cloud. 

Use analytics to identify disease 

trends in rural regions. 

Support government healthcare 

planning and policy-making. 

 5. Integration with Government Health 

Schemes 
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Connect with rural ambulance 

networks and primary health centers. 

Integrate with national emergency 

helpline systems for faster coordination. 

 6. Solar-Powered IOT Devices 

Implement solar-powered wearable 

and monitoring devices. 

Ensure uninterrupted service in 

areas with unstable electricity supply. 

 7. Multi-Parameter Advanced Sensors 

Add ECG, glucose monitoring, 

respiratory rate, and temperature sensors. 

Improve accuracy and 

comprehensive patient monitoring. 

 8. AI-Based Smart Ambulance Routing 

Use GPS and traffic analysis for 

selecting the fastest route. 

Reduce emergency response time 

significantly. 

 

8. Literature Review 

8.1 IOT in Healthcare 

The application of IOT in healthcare 

— often referred to as the Internet of 

Medical Things (IOMT) — has gained 

widespread attention. Studies have 

demonstrated how wearable sensors and 

connected devices enable continuous health 

monitoring outside hospital settings. Islam 

et al. (2015) emphasized that IOT-based 

health monitoring systems can improve 

patient outcomes by providing real-time 

physiological data to healthcare providers. 

Mishra and Sharma (2017) highlighted how 

IOT frameworks facilitate remote patient 

monitoring, especially for chronic diseases 

like diabetes and cardiovascular conditions. 

These sources show that IOT enables better 

healthcare visibility and early detection of 

emergencies, making it an essential 

foundation for your project. 

8.2 Real-Time Emergency Alert and 

Dispatch Systems 

Automated emergency systems aim 

to reduce response time and improve 

coordination among responders. Khan et al. 

(2018) proposed an automated patient alert 

system using embedded sensors that send 

emergency alerts via GSM communication. 

Danish et al. (2019) investigated IOT-

enabled emergency response platforms that 

integrate GPS with real-time patient data to 

dispatch nearest help units.In rural areas, 

response delays are critical. Integrating IOT 

with intelligent dispatch mechanisms 

enhances emergency response and reduces 

fatalities. 

8.3 Tele-Monitoring and Telemedicine in 

Rural Context 

Telemedicine and remote health 

management play an important role where 

physical healthcare access is limited. 

Sharma and Singh (2020) showed that tele-

monitoring reduced hospital readmissions 

for chronic patients by enabling doctors to 

monitor patients remotely. In (2021) 

discussed telemedicine frameworks 

tailored for low-resource settings, 

emphasizing cost-effectiveness and 

scalability. These studies validate the 

effectiveness of tele-monitoring, setting the 

groundwork for dynamic remote 

interpretation and intervention in rural 

scenarios. 

8.4 Challenges in Rural Healthcare 

Delivery 

Studies highlight the difficulties in 

rural healthcare access — such as poor 

connectivity, infrastructure, and limited 

professionals. World Health Organization 
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(2022) reports that rural regions often lack 

emergency medical services and timely 

transport. Ghosh and Patil (2023) identified 

socio-economic and infrastructural barriers 

as major constraints for real-time medical 

services in remote areas. 

8.5 Integration of Intelligent Algorithms 

in IOT Systems 

The use of AI and intelligent 

analytics enhances IOT performance. In 

(2019) demonstrated how machine learning 

algorithms improve abnormal pattern 

detection in health data. Rahman and Zhang 

(2021) used predictive analytics to forecast 

critical health events based on continuous 

monitoring. These insights about analytics 

are especially relevant for the “dynamic” 

component of your tele-monitoring system, 

helping it distinguish normal vs. alarming 

health conditions accurately. 

 

9. Conclusion 

The Automatic Medical Dispatch 

System is an effective embedded solution 

for improving medication adherence. By 

integrating RTC, IR sensors, servo motors, 

and LCD display with Arduino, the system 

ensures timely and automatic medicine 

dispensing. The project demonstrates 

practical application of embedded systems 

in healthcare automation. It reduces human 

errors, improves patient safety, and 

provides reliable operation. With future 

enhancements like IOT integration and 

mobile notifications, the system can be 

transformed into a smart healthcare device 

suitable for large-scale deployment. By 

integrating IOT-enabled medical sensors, 

real-time cloud-based data processing, 

intelligent alert mechanisms, and 

automated emergency dispatch systems, the 

model ensures timely medical intervention 

and continuous patient monitoring. 

The system enables continuous 

tracking of vital parameters such as heart 

rate, blood pressure, oxygen saturation, and 

body temperature. Through dynamic tele-

monitoring, healthcare professionals can 

remotely assess patient conditions and 

provide immediate medical guidance. In 

emergency situations, the automatic 

dispatcher reduces response time by 

instantly notifying the nearest medical 

response team along with precise location 

data. 
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