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Destination of the device 

 Diagnosing cardiovascular system by the 

method of photoplethysmography 

 

 Investigation of Heart Rate Variability using 

signals of photoplethysmography and 

electrocardiography 



Destination of the device 

Diagnosing of diseases: 

 State of the cardiovascular system 

 Segmental blood pressure value 

 Damage detection of large caliber blood vessels 

 Detection of valvular insufficiency and venous 

thrombosis.  



Destination of the device 

 Monitoring the patient's condition during a wide range of 

procedures to improve the quality of treatment  

 Sport: determining optimal physical load in establishing 

training program, and control systems of the body to 

adapt to physical tasks. 

 Monitoring respiration and heart rate 

 The assessment of sympathetic, parasympathetic and 

humoral system balance 



Principle of operation 



Collection of the Photoplethysmography signal 



Photoplethysmography sensors 



Pulse wave 



The basic parameters of Photoplethysmography 

 Dicrotic wave amplitude: AUD=(B4-B5)/(B2-B1)*100 

 Dicrotic index: IUD=(B3-B5)/(B2-B1)*100 

 Reflection time:  TRU=B4-B2 

 Pulse wave length: DUP = B5 – B1 

 Heart rate frequency: FCC=60/(B5-B1) 

 Ascending wave index: IUC=(B2-B1)/(B5-B1)*100 

 Ejection time: TU=B2-B1 

 



The slow component of PPG 



The principle of HRV analysis 



The bloc-scheme of the device 



The microprocessor’s functions 

 The functionality of the device is based on ARM 

Microprocessor, with 32-bit architecture that works 

at the clock frequency of 100 MHz.  

 Its functions are the following: 

 Interaction with the analog module  into a digital 

signal conversion, changing the operational amplifier 

gain of the final cascade to achieve an optimal level 

of input signal at ADC, changing infrared radiation 

transmitter, applying a voltage (CDA) in the cascade 

amplifiers to maintain signal processing slow 

components at the desired level, digital signal 
processing, etc; 



The microprocessor’s functions 

 Interaction of Color LCD Display of the device (3.2 

inch, 320 x 240 pixels, 65 000 colors); 

 Reading and decoding data from touch screen panel 

that is on display – the determination of coordinates 

of the points of interaction; 

 Making a menu-user interface extensive graphical 

display due to large size touch screen panel; 

 Interaction with the power control unit – ensuring the 

transition to sleep regime, provident power to all 

blocks of the device in active mode operating 

voltage level monitoring of battery charging;  



The microprocessor’s functions 

 PC Connection – connecting the computer through 

the USB interface device can operate as a computer 

peripheral mode – photoplethysmography signal can 

be collecting and send directly to your computer , or 

read from memory and transmitted to the personal 
computer only necessary data. 



Patient database 

Data Base allows dynamic 

allocation of memory space for 

its patients and signals. It can 

capture more than 65 thousands 

patients, each patient to 240 

signals. Signal duration can be 

adjusted from 1 minute to 24 

hours, and duration of all signals 

is 40 320 minutes 

(equivalent to 672 hours or 28 

days) 



The bloc-scheme of the analog part 



The view of the device 



Entering new patients into the database 



Database window 



Placing of the basis points on the PPG 



The Rhythmogram 



The Histogram 



Technical parameters of the device 

 Number of channels – 2 channels of simultaneous recording 

of slow and fast components of photoplethysmography and 1 

channel electrocardiography; 

 Frequency Band – from 0.25 to 18 Hz (FPG) and                                                                                   

      from 0.25 to  100 Hz (ECG); 

 Signal sampling frequency – 500 Hz; 

 Active mode power consumption – 0.6 W; 

 Minimum operating time without recharging in  active mode – 

16 hours; 

 Dimensions – 110X65X30 mm; 

 Weight 200 g. 



Conclusions 

 The developed device allows the time analysis of 
electrocardiograms and photoplethysmograms, quality 
parameters, allows to compare the visual signals and those 
collected previously made ​​at the moment, allow to study 
heart rate variability. 

 The measurement and data processing of 
photoplethysmography  has  technical characteristics 
(price, size, number of functions performed, parameters) 
high, competitive with existing ones and can be 
recommended for the production and subsequent 
implementation in health care. 


