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Abstract - The monitoring of oxygen saturation (SpO₂) 

and heart rate is critical for the effective management of 

animals under anesthesia and for those with respiratory 

or cardiovascular conditions. In veterinary practice, pulse 

oximeters specifically designed for pets are essential due 

to the anatomical and physiological differences between 

animals and humans. This paper introduces a pulse 

oximeter prototype tailored for cats and dogs, which 

addresses these unique challenges by accommodating the 

specific requirements of animal monitoring. Unlike 

standard human devices, which may not reliably capture 

accurate readings in animals due to smaller and irregular 

body parts, such as paws, ears, or tails, this veterinary 

pulse oximeter leverages improved sensor technology to 

ensure consistent and reliable performance across various 

body sites. 
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1. INTRODUCTION 

 
 

 
A pulse oximeter for animals is an essential tool in 
veterinary care, enabling non-invasive monitoring of blood 
oxygen levels (SpO₂) and heart rate across diverse species. 
This technology is critical for animals undergoing surgery, 
dealing with respiratory issues, or in critical care, where 
rapid and accurate monitoring of vital signs is vital. By 
emitting light through body parts like a paw, tail, or earlobe, 
the device measures oxygenated and deoxygenated blood 
based on light absorption, providing quick insights into an 
animal's health. However, veterinary pulse oximeters face 
unique challenges due to anatomical and physiological 
variations, such as differences in fur, skin pigmentation, 
and body size, which can affect sensor placement and 
accuracy. Additionally, animals' natural movements and 
limited cooperation require specialized designs, including 
adjustable probes and  algorithms  to  reduce  motion 

artifacts and ensure reliable readings. Beyond clinical 
settings, these devices are invaluable in wildlife 
conservation and research, offering continuous, stress-free 
monitoring of oxygenation and heart rate. This capability 
aids in understanding stress and recovery patterns, 
advancing both veterinary medicine and animal welfare. By 
enabling early detection of health issues and supporting 
informed care decisions, pulse oximeters significantly 
enhance the quality and effectiveness of veterinary 
practice. 

 

1.1 Background of the Work 

 
The development of animal-specific pulse oximeters 
addresses the need for non-invasive, accurate monitoring 
of vital signs in diverse species. Early human-focused 
devices faced challenges like fur interference and patient 
movement. Advances in sensitive sensors, flexible probes, 
and refined algorithms now ensure reliable readings across 
species. This technology is vital in veterinary care, wildlife 
conservation, and research, enhancing animal health and 
welfare. 

 

1.2 Motivation and Scope of the Proposed Work 

The motivation behind developing a specialized pulse 
oximeter for animals arises from the need for precise, non- 
invasive monitoring of vital signs in veterinary medicine, 
research, and wildlife conservation. Traditional human- 
designed pulse oximeters struggle with the unique 
physiological characteristics of animals, including fur, skin 
pigmentation, anatomical diversity, and their inherent 
movement, which often compromise accuracy. These 
limitations hinder the reliable measurement of critical 
health indicators like blood oxygen saturation (SpO₂) and 
heart rate, especially in high-stakes scenarios like surgery, 
emergency care, or critical health monitoring. This project 
seeks to address these challenges by designing a pulse 
oximeter tailored to animals, incorporating adaptable 
sensors suited for different body types, advanced 
algorithms to minimize errors from motion and 
environmental interference, and user-friendly interfaces 
for veterinary professionals. The aim is to enhance care 
quality across species, from pets to livestock and wildlife, 



          International Research Journal of Education and Technology 

            Peer Reviewed Journal 

ISSN 2581-7795 

Page 325 

               
 

 2024, IRJEdT Volume: Volume: 06 Issue: 11 | Nov-2024 

by offering real-time, accurate data to inform clinical 
decisions and improve outcomes. In wildlife conservation 
and research, this tool provides a stress-free means of 
monitoring animals, enabling better health management 
and contributing to broader conservation efforts. By 
bridging this technological gap, the project aspires to 
advance animal health, welfare, and veterinary practices 
through innovative, reliable monitoring solutions. 

 
2. METHODOLOGY 

 
The objective of this project is to create a non-invasive 
pulse oximeter for veterinary animals, designed to 
monitor oxygen saturation (SpO₂) and pulse rate through 
a reflectance method using the following components: IR 
LED, red LED, photodiode, amplifier, low-pass filter, and 
microcontroller. Each component plays a critical role in 
capturing and processing signals influenced by blood flow, 
enabling a pain-free monitoring approach based on light 
absorption properties to produce reliable SpO₂ estimates. 
This section outlines each step of the process, describing 
the roles and interconnections of the components, as well 
as the theoretical basis and design considerations for each 
stage. 

1. Selection and Configuration of IR Components 
The system utilizes an IR LED and red LED, chosen for 
their optimal wavelengths and sensitivity to hemoglobin 
absorption. The near-infrared light (~940 nm) emitted by 
the IR LED and the red light (~660 nm) from the red LED 
interact with hemoglobin molecules beneath the animal's 
skin. Proper positioning on areas like the ear or paw 
maximizes light absorption and reflectance related to 
blood oxygen levels. The photodiode captures the 
reflected light and generates a proportional electrical 
signal. Both components must be aligned for efficient 
signal detection, minimizing interference from 
surrounding tissues, which enhances measurement 
accuracy. This forms the foundation of a non-invasive 
pulse oximeter for veterinary animals, ensuring reliable 
light-tissue interaction. 

2. Signal Amplification and Noise Reduction 
The photodiode’s low-output signal is amplified using an 
operational amplifier (op-amp), such as the LM358, to 
achieve adequate signal strength for processing. The gain 
is carefully set to enhance the signal while avoiding 
distortion. High-frequency noise from environmental 
factors and movement artifacts is filtered out using a low- 
pass filter, which allows only relevant frequencies to pass. 
This approach ensures a clean, strong signal that can be 
accurately processed in subsequent stages. Signal 
conditioning, including amplification and filtering, is 
essential for reliable SpO₂ measurements in animals. 

3. Signal Processing and Data Analysis 
After filtering, the analog signal is digitized using a 

microcontroller’s analog-to-digital converter (ADC). The 
data is processed using algorithms that correlate signal 
intensity with oxygen saturation. Calibration involves 
testing with known SpO₂ levels to establish a baseline for 
accurate readings. Real-time processing allows continuous 
monitoring of the animal’s SpO₂ and pulse rate, and 
algorithms adjust for individual variations, such as fur, 
skin type, and movement. This step converts raw signal 
data into meaningful SpO₂ estimates, ensuring reliable 
tracking of an animal’s oxygenation levels. 
4. System Validation and User Testing 
The system undergoes extensive validation to assess its 
accuracy, reliability, and usability in veterinary settings. 
Performance is compared with traditional pulse oximeters 
across different animal species and conditions, including 
varying fur thickness, skin pigmentation, and ambient 
environments. User feedback during testing helps refine 
the design for comfort, ease of use, and consistent 
performance. Adjustments to calibration, signal 
processing, and interface design are made based on these 
findings. This phase ensures the device meets the practical 
needs of veterinary professionals, enabling it to be used 
safely and effectively for continuous monitoring in diverse 
animal care scenarios. 

 

 
Fig -1- Flowchart 

 

 

3. CONCLUSIONS 

 
This study aimed to develop a non-invasive pulse oximeter 
tailored for veterinary use, designed to monitor oxygen 
saturation (SpO₂) and pulse rate in animals. The device 
integrated an IR LED, red LED, photodiode, LM358 
amplifier, and low-pass filter to measure light absorption 
variations in animal tissues, allowing for accurate readings 
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without causing discomfort. Test results demonstrated the 
device's ability to track SpO₂ and pulse rate trends, 
although its accuracy was influenced by factors such as fur 
thickness, skin pigmentation, and movement. While further 
refinement in sensor sensitivity, calibration, and motion 
artifact reduction is needed, the device shows significant 
potential for real-time monitoring in veterinary care. 
Continued advancements in sensor technology and 
algorithm development could lead to a reliable, portable 
solution for veterinarians, enhancing animal health 
management and care, especially in critical situations. 

 
Suggestions for Future Work 

 
1. Enhanced Sensor Sensitivity and Calibration 
Improve the pulse oximeter's accuracy by refining sensor 
calibration techniques, ensuring consistent performance 
across different animal species. Investigate the integration 
of advanced multi-wavelength IR LEDs to better account for 
variations in skin thickness, fur, and tissue composition, 
improving the reliability of SpO₂ and pulse rate 
measurements. 
2. Integration of Machine Learning Algorithms 
Incorporate machine learning algorithms to analyze the 
data captured by the photodiode, compensating for 
species-specific physiological differences such as fur 
density, body size, and movement. These algorithms could 
enhance the accuracy of oxygen saturation and pulse rate 
readings, while minimizing the impact of external factors 
and animal behavior on measurements. 

3. Wearable and Real-Time Data Logging 
Enhancements 
Develop a wearable version of the pulse oximeter for 
continuous monitoring of vital signs in animals, with real- 
time data logging and wireless connectivity. Ensure the 
device is lightweight, durable, and comfortable for animals, 
while enabling remote monitoring by veterinary 
professionals through mobile or cloud-based platforms. 
Prioritize low power consumption to ensure extended use 
in both clinical and field settings. 
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