
 

 

 

ABSTRACT 

Monitoring the patient's health and recording his condition at 

different times is very important. This is achieved by collecting and 

monitoring health data over a long period which may detect diseases. It is 

necessary to develop an easy-to-use and widely available system. Through 

that system, anyone can measure their heart rate (HR) and oxygen level, 

referred to as saturation of peripheral oxygen (SpO2), without the need for 

complex and expensive devices that require experience. This will assist in 

preventative care and enable doctors to diagnose acute complications 

earlier. 

This thesis presents the measurement system for HR and SpO2. The 

low-power Laser (5v_650nm) illuminates the skin, and the video is 

recorded using a digital camera (Raspberry Pi mini camera OV5647). The 

recorded video (10 s) is then analyzed frame by frame in Realtime and 

showing results every (2 s). It is suggested to use a camera to estimate the 

health monitoring of a person using a laser on their skin. Analysis of the 

pictures from the video, extracting colors from RGB for the one-by-one 

frame is used to estimate HR and SpO2. Raspberry Pi 4 Model (B) has been 

used in this processing. Different shapes in different people are found to 

detect the actual value of HR and SpO2. It is achieved by recording and 

detecting these variations from some body parts (such as a finger or an 

arm). This project shows a relationship between those parameters and 

variations in the color after conversion to the frequency domain by Fast 

Fourier transform (FFT) in HR. In addition, and extract and training the set 

of features as colors signals (RGB) of blood cells to estimate SpO2 by 

backpropagation artificial neural network (BP).  



 

 

 

The accuracy of the proposed system results is efficient and effective 

compared to results obtained from standard pulse oximeters available in 

the market. Sixty-one healthy volunteers (28% females, 72% males, 4-65 

years old) were recruited for those experiments. For analysis, using the 

camera, the video was recorded from people's fingers at 30 frames per 

second (10 s) of laser-illuminated skin for every volunteer. An accuracy of 

98.13% and 97.79% in HR and SpO2, respectively, have been obtained in 

Real-time by analyzing frames. The proposed system is a non-invasive 

technology, meaning that no blood draw is required for measurement. 

Moreover, monitoring the patient's health and recording his condition at 

different times in a database within the system's memory. In addition, the 

proposed system can measure these parameters with reduced blood flow or 

during severe bleeding, and children at the age of one year. 

The proposed system can faster detect a human's HR and SpO2 

compared with respect to the pulse oximeter (China LK87), the proposed 

system need only (5 s) to obtain true accuracy. The proposed method could 

be used in clinical diagnosis in the future. 

 

 

 

 

 




