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[bookmark: _85wlg5uv341y]Abstract
The SMS-Based Pet Health Monitoring System is designed to provide pet owners with real-time monitoring of their pet’s health condition and location using an affordable, portable, and embedded system solution. The study focuses on developing a low-cost alternative to existing pet tracking and health monitoring technologies that often rely on internet connectivity or expensive smart devices. The proposed system integrates an Arduino Nano microcontroller as the central processing unit, along with a MAX30102 heart rate sensor for measuring pulse rate and oxygen-related data, and an MLX90614 infrared temperature sensor for non-contact body temperature monitoring. For communication and positioning, the system utilizes an A9G GSM/GPS module, enabling both location tracking and SMS-based data transmission.
The system continuously collects physiological data from the pet and evaluates it against predefined threshold values to determine abnormal conditions. When irregular heart rate or body temperature readings are detected, the system automatically sends an SMS alert to the pet owner, allowing for immediate response even when the owner is away. In addition, the system supports user-initiated SMS commands, enabling pet owners to request real-time updates on their pet’s health status and current GPS location without requiring internet access or mobile applications.
The design emphasizes accessibility, affordability, and ease of use, making it suitable for everyday pet owners, especially in areas with limited internet connectivity. The integration of GSM technology ensures wide coverage, while GPS functionality provides accurate location tracking in real time. Experimental testing and evaluation showed that the system produces stable sensor readings, reliable GPS positioning, and consistent SMS communication performance. Overall, the results demonstrate that the proposed system is effective in enhancing pet safety and monitoring convenience, offering a practical solution for real-time health and location tracking of pets in a cost-efficient manner.
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I. INTRODUCTION
Pets are considered important companions by many families, making their health and safety a major concern for pet owners. However, continuously monitoring a pet’s condition and location becomes difficult when owners are away from home or when pets move freely outdoors. Existing pet monitoring devices are often expensive, internet-dependent, or limited to location tracking only. Some systems also lack real-time health monitoring features, reducing their effectiveness in emergency situations.
The SMS-Based Pet Health Monitoring System addresses these challenges by integrating health monitoring and GPS tracking into a single portable device. The system uses an Arduino Nano as the main controller together with a MAX30102 heart rate sensor, MLX90614 temperature sensor, and an A9G GSM/GPS module. The device is capable of monitoring heart rate, body temperature, and real-time location while sending SMS alerts directly to the owner.
Unlike mobile application-based systems that require stable internet connectivity, the proposed system uses GSM communication to provide wider accessibility through SMS notifications. This makes the device practical in areas with limited internet access. The project aims to provide a low-cost, efficient, and reliable monitoring solution that improves pet safety and enables owners to respond quickly during emergencies.
[bookmark: _3tq0tfvy6by1]II. DESCRIPTION OF THE PROBLEM
Modern pet owners often struggle to continuously monitor their pet’s health and location, especially during work hours, travel, or outdoor activities. Existing solutions present several limitations that reduce their accessibility and effectiveness.
The key problems addressed by this study include:
· Limited Real-Time Health Monitoring: Most commercial pet trackers focus only on location tracking and do not monitor important health parameters such as heart rate and body temperature.
· Dependence on Internet Connectivity: Many modern pet monitoring systems rely on mobile applications and internet access, making them unreliable in areas with weak or unavailable internet connections.
· Delayed Emergency Response: Without immediate notifications, owners may fail to detect abnormal health conditions early, which can place pets at risk.
· High Cost of Existing Systems: Commercial monitoring devices with advanced tracking and health features are often expensive and inaccessible to average pet owners.
· Lack of Integrated Monitoring: Existing systems commonly separate health monitoring and GPS tracking into different devices, resulting in inconvenience and increased cost.
These limitations reduce the ability of pet owners to effectively monitor their pets in real-time. The proposed system aims to solve these issues by providing a portable, affordable, and SMS-based monitoring solution.
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[bookmark: _ktl9yvwlu21y]Overview
The SMS-Based Pet Health Monitoring System combines health sensing and GPS tracking into a single embedded device attached to the pet’s collar or neck brace. The system continuously gathers health data and communicates with the owner through GSM technology.
The Arduino Nano acts as the main processing unit that receives data from the MAX30102 heart rate sensor and MLX90614 infrared temperature sensor. The A9G GSM/GPS module handles SMS communication and GPS tracking. When abnormal temperature or heart rate values are detected, the system automatically sends an SMS alert to the pet owner.
The owner may also request the current health status and location of the pet by sending the keyword “info” through SMS. The system responds with the pet’s body temperature, heart rate, and GPS coordinates.
[bookmark: _mqnxh03raxej]A. Component Functionality
· Arduino Nano – Serves as the main microcontroller responsible for data processing and system control.
· MAX30102 Sensor – Measures the pet’s heart rate.
· MLX90614 Sensor – Detects body temperature using infrared sensing.
· A9G GSM/GPS Module – Sends SMS notifications and provides real-time GPS coordinates.
· Li-ion Battery – Supplies portable power to the system.
· Protective Enclosure – Houses the electronics securely while maintaining comfort for the pet.
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[bookmark: _gcqky9vszzbl]1. Health Monitoring Performance
The system is expected to provide stable and accurate monitoring of body temperature and heart rate in real-time. The sensors continuously gather data and allow early detection of abnormal conditions.
	Parameter
	Normal Range
	Alert Condition

	Heart Rate
	60–140 BPM
	Below or Above Normal

	Temperature
	38.3°C–39.2°C
	Low or High Temperature


[bookmark: _p8eosf4224zf]2. GPS and SMS Communication
	Feature
	Expected Performance

	SMS Response Time
	5–15 seconds

	GPS Tracking Accuracy
	Accurate in outdoor environments

	GSM Communication
	Reliable SMS transmission

	System Accessibility
	Works without internet connection


The GSM-based communication allows reliable message transmission even without Wi‑Fi connectivity, making the system practical for outdoor and remote use.
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[bookmark: _t53tictesj43]A. Block Diagram Description
The system begins when the sensors collect the pet’s body temperature and heart rate data. The Arduino Nano processes the collected information and communicates with the A9G GSM/GPS module. The GPS module retrieves the current location coordinates while the GSM function sends SMS updates to the owner.
[bookmark: _nl5jryzdl7lw]B. Workflow Process
1. The sensors continuously monitor the pet’s health condition.
2. The Arduino Nano processes the sensor readings.
3. If abnormal values are detected, an SMS alert is automatically triggered.
4. The owner may also send an SMS request using the keyword “info.”
5. The system replies with the pet’s temperature, heart rate, and GPS location.
[bookmark: _hofc1fja16oy]V. RESULTS AND DISCUSSION
Testing showed that the proposed system successfully monitored the pet’s body temperature and heart rate while providing accurate GPS location updates. The MAX30102 sensor produced stable BPM readings, while the MLX90614 sensor effectively measured body temperature under different environmental conditions.
The A9G GSM/GPS module successfully transmitted SMS notifications and provided reliable GPS coordinates during testing. Minor GPS deviations were observed indoors, but outdoor tracking remained highly accurate.
The system demonstrated efficient integration between the sensors, Arduino Nano, and GSM/GPS module. Results indicate that the device can serve as a reliable and low-cost monitoring system for pet owners.
[bookmark: _qlns3if7cxpq]VI. CONCLUSION
The SMS-Based Pet Health Monitoring System successfully integrates real-time health monitoring and GPS tracking into a portable embedded device. The system provides accurate monitoring of heart rate, body temperature, and pet location while using SMS communication for accessibility without internet dependency.
The developed prototype demonstrates that low-cost embedded systems can effectively improve pet safety and monitoring. Future improvements may include mobile application integration, cloud-based monitoring, and additional sensors for activity detection.
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