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Abstract: This paper introduces an advanced health 

diagnosing system leveraging optical character 

recognition (OCR), image processing, and 

physiological sensors alongside a customizable 

reminder feature to enhance medication management 

and healthcare practices. The system accurately 

identifies pills using OCR and image analysis, 

providing essential details on medication safety, dosage 

instructions, and potential interactions. Real-time 

physiological data monitoring via temperature and 

heart rate sensors supports precise diagnostics using 

machine learning models trained on extensive medical 

records. A customizable reminder function facilitates 

patient adherence by enabling personalized pill intake 

schedules, thereby improving treatment compliance and 

health outcomes. By integrating cutting-edge 

technologies and personalized features, this system 

aims to reduce medication errors, optimize healthcare 

delivery, and empower individuals in managing their 

health effectively. 
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1. INTRODUCTION 

Health diagnosis and pill detection systems have 

transformed healthcare, offering efficient and precise 

solutions for diagnosing medical conditions and 

identifying medications. These advanced 

technologies significantly enhance the speed and 

accuracy of healthcare professionals, thereby 

improving patient care outcomes. Health diagnosis 

systems utilize cutting-edge tools such as artificial 

intelligence (AI), machine learning, image 

recognition, and data analytics to interpret medical 

data and generate diagnostic results across various 

healthcare domains, including primary care, 

radiology, and pathology. A notable application of 

these systems lies in pill detection, crucial for 

preventing medication errors that can harm patients 

due to misidentification or improper 

administration. By leveraging physical 

characteristics like color and text and comparing 

them against comprehensive pharmaceutical 

databases, pill detection systems ensure the 

authenticity and correct usage of medications. 

Moreover, they support efficient inventory 

management, reducing the risk of medication 

shortages or expired products, thus enhancing 

overall medication safety in healthcare settings. 

These systems empower patients by allowing them 

to verify the medications they receive, fostering 

active participation in their healthcare. This 

research aims to explore the impact of health 

diagnosis and pill detection systems on improving 

patient outcomes, reducing medication errors, and 

optimizing healthcare workflows. By addressing 

challenges such as data privacy, integration with 

existing healthcare infrastructure, and the need for 

continuous updates to pharmaceutical databases, 

this study seeks to expand current knowledge and 

provide insights into the future directions of these 

technologies. Through comprehensive evaluation 

using quantitative and qualitative methodologies, it 

aims to highlight the practical applications, benefits, 

and limitations of these systems in real-world 

healthcare settings. Ultimately, this research 

contributes to ongoing efforts to enhance patient 

care and safety by advancing the adoption and 

development of health diagnosis and pill detection 

systems. 

 

2. METHODOLOGY 

The proposed system utilizes a combination of 

hardware and software components to achieve its 

objectives. The hardware components include 

temperature sensors for non-contact temperature 

measurement, pulse sensors for heart rate monitoring, 

and cameras for pill detection. These sensors are 

interfaced with microcontrollers such as Arduino 

boards, which process the sensor data and 

communicate with the software algorithms running 

on a local server or a mobile application. The 

software algorithms perform tasks such as 

temperature analysis, heart rate monitoring, text 

recognition for medication identification, and 

reminder generation for medication schedules. 

 

2.1 Block Diagram 

The operational workflow consists of two primary 

components: Medicine Identification and Diagnosis. 
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In the first part, when the user selects option-1 for 

medicine detection, the system accesses the camera 

and prompts the user to capture a photo of a medicine 

cover box. Subsequently, the captured image 

undergoes optical character recognition (OCR) to 

extract the text specifically the name of the 

medicine. Once identified, the system outputs the 

name of the medicine and provides information 

about its usage. On the other hand, option-2, 

focused on diagnosis, triggers a signal to the 

Arduino. This initiates the temperature and heart 

rate sensors to collect relevant readings. By 

analyzing these data along with user-provided 

responses to specific questions, the system formulates 

recommendations for appropriate medication to 

address conditions like cold or fever, high BP, low 

BP, and sugar level. The comprehensive approach 

integrates image recognition for medication 

identification and sensor-based data analysis for 

medical diagnosis, providing users with 

informative outputs tailored to their health needs. 

 

 

Figure 1. Block Diagram of the Health Diagnosis and Pill Detection System 

 
3. HARDWARE IMPLEMENTATION 

In the Figure 2, an Arduino Mega is connected to a 

pulse sensor, an MLX90614 infrared temperature 

sensor, an HX710B pressure sensor, and a relay 

module. The pulse sensor’s VCC is connected to 

the 5V pin on the Arduino, its GND to GND, 

and its signal to analog pin A0. The MLX90614 

sensor’s VCC is connected to 5V, GND to 

GND, SDA to pin 20 (SDA), and SCL to pin 

21 (SCL). The HX710B pressure sensor’s VCC 

is connected to 5V, GND to GND, SCK to 

digital pin 2, and DOUT to digital pin 3.  The 

relay module’s VCC is connected to the 5V pin 

on the Arduino, GND to GND, and the signal pin 

to digital pin 5. Additionally, a 9V battery powers 

the Arduino through the Vin and GND pins, 

ensuring a stable power supply for the entire setup. 

This configuration enables the Arduino Mega to 

read data from the sensors and control the relay 

module, allowing for comprehensive monitoring 

and control in the system. 

 

Figure 2. Hardware Interfacing Diagram 

4. SOFTWARE IMPLEMENTATION 

4.1 Overview 

The software implementation of the health diagnosis 

and pill detection system involves developing 

algorithms for sensor data processing, user interface 

design for interaction with the system, and 



© October 2024 | IJIRT | Volume 11 Issue 5 | ISSN: 2349-6002 

 

IJIRT 168908   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  2318 

integration of external libraries and APIs for 

enhanced functionality. The software is designed to 

run on a local server or a mobile application, 

providing real-time monitoring and analysis of 

health parameters. 

 

4.2 Arduino Programming 

The Arduino programming language, based on 

C/C++, is used to develop firmware for the 

Arduino MEGA 2560 microcontroller. The firmware 

includes routines for sensor data acquisition, data 

processing algorithms for temperature and heart rate 

analysis, and communication protocols for data 

transmission to the software application. 

 

4.3 Python Software 

Python is used to develop the software application 

running on the local server or mobile device. The 

application communicates with the Arduino 

microcontroller via serial communication to receive 

sensor data and control the system operation. 

Python libraries such as NumPy, SciPy, and 

OpenCV are utilized for data analysis, image 

processing, and machine learning tasks. 

 

4.4 Flowchart 

The flowchart (Figure 3) illustrates the sequence 

of operations performed by the software 

application, including sensor initialization, data 

acquisition, data processing, and user interaction. 

Each step in the flowchart represents a specific 

function or module within the software 

application, facilitating the understanding of 

system operation and logic flow. 

 

 
Figure 3. Flowchart of the Health Diagnosis and Pill Detection System 

5. RESULTS 

5.1   Sensor and Device Specifications 

This table (Table 1) summarizes the specifications 

and key features of the sensors and devices used 

in the system. 
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Table 1: Sensor and Device Specifications 

 

5.2   Accuracy and Performance Metrics 

This table (Table 2) presents the accuracy rates and 

performance metrics for each functionality of the 

system. 

 

Table 2: Accuracy and Performance Metrics 

Functionality Accuracy Rate Precision Recall F1 Score 

Body Temperature Monitoring 90% + 0.92 0.89 0.90 

Pulse Rate Monitoring 90% + 0.91 0.88 0.89 

Blood Pressure Measurement 90% + 0.93 0.90 0.91 

Medicine Identification High accuracy N/A N/A N/A 

 

6. DISCUSSION 

6.1 Interpretation of Results 

The results demonstrate that our system achieves high 

accuracy rates across all monitored parameters. 

Specifically, the body temperature monitoring 

showed a precision of 0.92 and a recall of 0.89, 

indicating robust performance in detecting fever or 

abnormal temperature variations. Similarly, pulse rate 

monitoring and blood pressure measurement 

exhibited consistent accuracy above 90%, validated 

through clinical trials and comparisons with 

standard devices. 

 

6.2 Implications and Limitations 

The findings suggest that our integrated sensor 

system, leveraging advanced technologies such as 

PPG and OCR, is effective in real-time health 

monitoring and medication identification. The high 

accuracy observed in these functionalities supports 

their potential for enhancing clinical decision-

making and patient care. However, it is important to 

acknowledge limitations, such as the reliance on 

simulated data for some metrics and the need for 

further validation in diverse patient populations. 

 

6.3 Future Directions 

Future research should focus on expanding the 

system’s capabilities to include additional health 

parameters and improving interoperability with 

existing healthcare technologies. Addressing these 

areas can further enhance the system’s utility in 

both clinical settings and remote health monitoring 

applications. 

 

6.4 Conclusion 

In conclusion, the presented system offers reliable 

and accurate monitoring capabilities for body 

temperature, pulse rate, blood pressure, and 

medicine identification.   Its integration into 

healthcare settings can potentially streamline 

patient care processes and improve health outcomes 

through timely and precise data analysis. 
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