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Abstract
In this article it is discribed some known methods and devices for detecting and taking biosignals
(sphygmosignals) at the radial artery which result from heartbeat. And also suggested some new
methods and devices using a strain gauge, Hall magnetic sensor, laser distance measurer.

Key words: biosignals, radial pulse, pulse sensor, strain gauge sphygmography, methods of
detecting and taking sphygmosignals, heart rate sensor.

Introduction

According to the World Health Organization, currently, the share of those who die because of
cardiovascular diseases in the world is about 16 percent of the total number of deaths. In Uzbekistan,
this share is almost 60 percent [1].

One of the main reasons for such a condition is that people do not resort to medical examination
and diagnostics until the obvious symptoms of cardiovascular diseases are manifested. This, in turn,
can also be caused by the fact that the monitoring of the cardiovascular system is carried out by
highly qualified specialists in hospitals equipped with special devices. If people themselves, by some
means, were able to predict their cardiovascular disease early, this would be the reason for turning
to specialists before the outbreak, as a result of which it would be possible to prevent cases of
untimely death.

The electrocardiogram (ECG), phonocardiogram (FCG) and sphygmogram (SFG) can be cited as
examples of the means for monitoring the cardiovascular system.

The development of modern science and technology creates the opportunity to carry out the process
of obtaining a sphygmogram from the above means by ordinary people who do not have medical
knowledge with the help of pocket mobile devices, in everyday home and work conditions. And this
can be the motivation to turn to specialists to carry out serious examinations at the right times,
giving the opportunity to receive minimal, but important information, such as the frequency of
heartbeats, rhythm, arterial blood pressure, the level of blood coagulability.

In this article, the technical tools (sensors) that can be used in such devices, the methods of their use
in obtaining sphygmographic signals are discussed.

Technical means and methods of obtaining sphigmosignals.

Depending on the stroke of the arteries, the practice of assessing the activity of the heart and
identifying (more precisely — guessing) various diseases has been used since ancient times [2,3]. At
that time, the stroke was detected only by pressing the fingers of the hand to the place where the
blood vessel of the human body passes near the skin, for example, the radial artery (the place of the
thumb start of the forearm).
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This method is one of the most convenient and easily carried out methods, which is still used in folk
medicine, especially in Tibetan medicine today. In this method, the human fingers are used as a
signal detection sensor and as. The brain of the same person is used as a means of signals processing.
Consequently, the result is also known only to this person, there is no possibility of being watched,
heard or read by others.

The first mechanical device, which allows people to visually see the results of a heartbeat, was
discovered by the German scientist Karl von Vierordt in 1854 [4]. This device served to draw the
process of beating the radial artery on a paper tape in the form of a sphygmograph.

Currently, there is an opportunity to improve such devices with the help of modern sensors.
Conditionally, hhey can be divided into contact and non-contact types.

In contact devices, signals are generated as a result of the mechanical impact of the radial artery on
the sensors. Such devices, in combination with the frequency of the heartbeat wave, give an
opportunity to determine its amplitude, as well as the pressure that the sensor gives.

As for non-contact devices, signals are formed depending on the degree of transition of light or
infrared light from one side of the body to the other side or measuring the time of return from the
surface of the skin.

One of the advantages of non-contact devices is that, firstly, their dimensions can be quite small, so
there is an opportunity to prepare the device in the size of an ordinary wristwatch. Secondly, the
initial distance between the sensor and the object (wrist) does not effect the amount of signals. But
such devices can not measure the force of a stroke. Therefore, they are mainly used to detect the
frequency of heartbeat but not to receive sphygmographic signals.

Currently, the following contact sensors are mainly used.

Sensor with a inductive coil [5]. It takes heartbeat signals as a result of the impact of the radial
artery to the magnetic core.

Device with capacitive sensor [6]. It works based on the change in the capacitance of the
capacitor as a result of the moving skin touching plate by the radial artery.

Device with piezoelectric sensor [7]. The device uses a piezoelectric element that converts the
pressure of the radial artery on the pelot into electricity.

Device with strain gauge [8]. This device is suggested by the authors of this article. It uses a
strain gauge that converts the radial artery pressure on the plate into electricity.

Since the sensor works on the basis of mechanical pressure, it can measure not only the amplitude
of the heartbeat wave, but also the force of the impact. This allows us to monitor blood pressure at
the same time.

Device with Hall magnetic sensor [9]. This device is suggested by the authors of this article.
The device uses the sensitivity of the Hall sensor 3 to the approach of a magnetized object 4 (Figure

1).




PROCEEDINGS OF INTERNATIONAL SC[{ENTIFIC PRACTIQAL CONFERENCE ON* COGNW RESEARCH IN EDUCATION"

Organized by
SAMARKAND REGIONAL'CENTER FOR RETRAINING AND ADVANCED TRAINING CKF PUBLIC EDUCATION S‘TAFF Uzbekistan

ISSN: 2581-4230 Apr/v‘l 15th, 2021 / Mw.journalnx.com

\

Figure 1. Scheme of the device using the Hall sensor. 1 — device case, 2 — pusher, 3 — Hall
magnetik sensor, 4 — magnetized object, 5 — return spring, 6 — skin touching plate, 7-signal
transmission cables.

As a result of the dilatation of the radial artery because of a heart beat, the skin touching plate 6
brings the magnetized object 4 closer to the Hall sensor 3, which generates a corresponding electrical
signal.

As for non-contact devices, signals are formed depending on the degree of transition of light or
infrared light from one side of the body to the other side or measuring the time of return from the
surface of the skin.

One of the advantages of non-contact devices is that, firstly, their dimensions can be quite small, so
there is an opportunity to prepare the device in the size of an ordinary wristwatch. Secondly, the
initial distance between the sensor and the object (wrist) does not effect the amount of signals. But
such devices can not measure the force of a stroke. Therefore, they are mainly used to detect the
frequency of heartbeat but not to receive sphygmographic signals.

Currently, the following non-contact methods are mainly used.

A method that uses the rate of light absorption [10]. Devices using this method emit light
from one side of a finger and receive it at the other side. Light receiving photoresistor determines
the degree of absorption and so detects the heartbeat.

Infrared (IR) heart rate sensors [11]. This device sends IR ray to finger tip and receives reflexed
from vessels ray. IR receiver gives electrical signal according to the reflexed ray quantity.

A heart rate device with laser distance measurer [12]. This device receives heart rate signals
measuring distances from laser emitter to the radial artery (Figure 2).
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Figure 2. 1-Laser Beam Emitter, 2—laser beam receiver, 3-lens, 4-time interval measuring device.

When the heart beats (systole), the radial artery rises and the distance decreases. When the heart
returns (diastole), the radial artery goes down and the distance increases. Using this phenomenon,
the device creates a signal.

This method of heart rate monitoring is suggested by the authors of current article.

CONCLUSIONS

As a result of using the above methods we have sphygmosignals as a finite numerical sequence of
discrete analog signals suitable for processing. These numbers are the quantities of the amplitude at
the time moments of the wave formed as a result of the beating of the human heart. As time moments
they are taken the same time quantum limits, which are from the moment the sensors are launched
until the next data request.
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