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Abstract 

There are two methods of measuring the glow of a liquid under the conditions of gas-

discharge imaging. This is a investigation of the brightness of GD-grams - a digital image of 

streamers created under these conditions, and a direct measurement of brightness using a 

luminometer, which is carried out during the formation of a streamer during a gas discharge. 

In the first case, the digital image is analyzed using computer graphics methods and certain 

software. In the second, the results of direct measurement are analyzed. We have analyzed 

these two methods using the example of the glow of water under the conditions of gas-

discharge visualization. It is shown that with direct measurements the brightness values are 

higher than when investigating the brightness of a digital image of the same streamer obtained 

in the same time period. Namely 1.5 cd/m2 and 1.7 cd/m2. The difference is 13% and 

significantly exceeds the measurement error of the brightness meter (± 7%). According to the 

results of our research, we suggest that, at the very least, when calibrating the devices that 

create the GDV-grams, use direct measurements of the glow of the liquid in photometric units. 

For example, in brightness units. 
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Introduction. 

One of the methods of investigationing liquid objects is the investigation of fractal 

images of these objects, which are obtained under the conditions of gas discharge 

visualization (GDV). At the same time, a GDV-gram is formed - a single image of a gas 

discharge recorded at any moment of exposure to an electromagnetic field in the area of the 

object [1]. To date, a number of studies have been performed with the use of GDV-image of 

general-purpose objects, which have in common a complex biophysical approach to data 

storage based on the analysis of fractal images [2, 3]. 

Analyzing the image of the discharge, it is possible to determine the state of the liquid [4], in 

particular the components of the blood. The investigation of images of the gas discharge to 

reveal the features of the structure of the blood components: plasma, platelets and 

erythrocytes [5], the investigation of the statistical difference between the parameters of the 

GDV of patients with colon tumors and the control group [6], in the training of athletes [7] 

and even in the investigation of the influence of the church Liturgy on some biophysical and 

physiological indicators of healthy people. [8]. 

 

In contrast to the investigation of the image of a single image of a gas discharge 

(GDV-gram), which is an indirect method, there is a method of direct research of the light 

characteristics of the glow of a liquid under the conditions of GDV [9 - 12]. Its difference 

from bioelectrography Korotkov K.G. [13], which is at the basis of obtaining GRV-grams, 

consists in the fact that the method of Korotkov K.G. involves obtaining an image and further 

processing it with the appropriate software. Thus, we have a method of indirect object 

research. When directly investigation the glow of an object in a high-voltage field in a certain 

frequency range, investigating the behavior of the discharge in real time, as well as 

introducing a metrological assessment of the measurement results, since the light activity of 

natives in the conditions of GDV can be evaluated in units of the SI system - candelas, or in 

reduced units cd/m2, in which brightness is measured. 

The purpose of the work is the correlational research of the brightness measurement of GDV-

grams using computer graphics methods and the method of direct brightness measurement 

using a brightness-meter.  

The research methodology by the method of direct brightness measurement using a discharge-

optical device is described in [10, 12], and its design features in [14, 15]. 

In our case, the liquid for research was poured into a sample, as a pill of activated carbon, 

which was saturated with water. The pill is used to prevent splashing of water during 

discharge. 

Schema of the installation for providing an investigation of the brightness of the glow of 

liquid created under the conditions of GDV is given on Fig 1 [16]. 
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The installation is structurally a discharge block (DB) - a light-proof cubical 

chamber. The discharge gap (transparent insulator 3) is mounted on the upper wall of the DB 

and is closed with a cover during operation. A radiometric head (8, 9) is installed on the lower 

wall, which can be removed if necessary. An eyepiece (6) is installed on the front wall. On the 

back wall of the DB there is a clamp for connecting the high-voltage voltage generator (5) and 

the grounding terminal. 

The main channel for quantitative assessment of discharge intensity is formed by the three-

lens high-power lens of the radiometric head (8) and the FD-288B photodiode (9), which are 

part of the Tensor-28 light meter [17]. During the operation of the radiometric head, the 

translucent mirror can remain in place, or it can be moved to a non-working position - it can 

be removed from the zone of passage of optical radiation to the photodiode. 

The visual observation channel consists of a double-lens eyepiece, a single-lens eyepiece and 

a mirror. This allows the discharge to be observed and photographed. Channel focusing is 

performed by moving the eyepiece. 

The discharge block contains a glass insulator with a transparent conductive coating applied 

on one side, which serves as a working electrode. The thickness of the glass insulator is 2.5 

mm. The diameter of the working area of the working electrode is 50 mm, the diameter of the 

free area is 70 mm. The maximum permissible operating voltage supplied to the discharge 

unit is no more than 25 kV. The test sample is placed on the working electrode (the 

conductive coating is on the back side) and connected to the common electrode (to the device 

body) using a needle-shaped electrode. 

 

 

Fig. 1. Schematic image of the installation for 

conducting a study of brightness of the liquid 

created in the conditions of GDV. 

1 - Electrode 2; 2 - Charcoal tablet;  

3 - Transparent insulator (2.5 mm glass);  

4 - Electrode 2; 5 - The output of the working 

electrode 2; 6 - Eyepiece; 7 - Translucent mirror; 8 

- Object-glass; 9 – Photodiode of luminance 

meter; 10 - To the measuring device. 
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As a high-voltage generator, an original generator with a voltage of up to 15 kV was used, 

which provides the generation of pulses with a duration of about 10 - 100 μs with a frequency 

of up to 1 - 2 kHz. The Tensor-28 television and monitor brightness meter, produced by the 

Tensor Industrial Plant (Chernivtsi) [17], was used as a measuring unit. The limits of the main 

relative permissible measurement error of the brightness meter are no more than ± 7%. 

A typical digital image of the glow generated by a pill of activated carbon without water is 

shown in Fig. 2, a digital image of the illumination of water-saturated activated carbon pills, 

shown in fig. 3. At first look, the "crown" of the glow of a coal pill without water and with 

water have the same appearance. But in fact, and this is the peculiarity of the proposed 

method, the difference in brightness between them is from 10 to 30%. The brightness of the 

glow was measured directly in the gas discharge chamber in real time using a Tensor-28 TV 

and monitor brightness meter (the limits of the main relative measurement error are no more 

than ± 7%). The measurements showed the following. Illumination in the conditions of GDV 

from a pill of activated carbon without water showed a brightness of 14 cd/m2. In the second 

case, activated carbon pills saturated with water showed a brightness of 11.3 cd/m2. The 

difference, respectively, is about 20%. 

 

 
 

Also, a investigation of the brightness of a separate streamer, created by lighting a pill of 

activated carbon saturated with water (GRV-grams), was carried out. The research was 

carried out both for the digital image of this streamer displayed on the computer monitor 

screen, and by measuring the brightness of this streamer using the Tensor-28 TV and monitor 

brightness meter in real time, at the time of receiving the digital image of the streamer. 

The area of illumination in which the streamer fell was chosen to be 8 mm x 6 mm. For this 

purpose, a program was developed to analyze the brightness of the image on the monitor 

screen, capable of analyzing individual image objects of a given size. 

The values of the brightness of the area were analyzed, as shown in Figure 4. At the same 

time, the brightness of the black and white background of the image was taken into account, 

taking into account the corresponding coordinates of their color. 

        
 

Fig. 2. Fig. 3. 

Fig. 4. 
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First, the brightness of the white background of the monitor screen, LWa, was measured, which 

should be at least 250 cd/m2. The value of the brightness of the white background indicates 

how close the computer monitor screen is to the requirements [18]. In our case, it was 270 

cd/m2. Then the brightness of the black background of the LB monitor screen was measured. 

This measurement is required to determine the effect of background lighting on the results of 

the investigation. The next measurement is the brightness of the GDV-gram image of the 

carbon pill LS. The last measurement is the brightness of the image of the GDV-gram of the 

carbon pill with water LW. The resulting LR brightness value was determined according to the 

formula: 

 

LR = LW – (LB + LС),    (1) 

 

The brightness measurement for one section of the 8 mm x 6 mm GDV-gram was carried out 

five times. The results are shown in Table 1. As can be seen from the table, the brightness of 

the image of the GRV-gram of the carbon pill with water LR ranges from 1.4 to 1.6 cd/m2. 

The average brightness value is 1.5 cd/m2. 

 

 

 

 

 

 

 

 

 

 

In parallel, in real time, at the moment of receiving a digital image of the streamer, the 

brightness values of this streamer were measured using a Tensor-28 TV and monitor 

brightness meter, during discharge. To highlight the area of illumination in which the streamer 

fell, measurements were made through an aperture measuring 8 mm x 6 mm, as in the 

previous case to ensure equality of experimental conditions. The distance between the light 

meter sensor and the surface of the bit gap (3, Fig. 1) was 8 cm, which creates conditions 

under which the image area of the streamer can be considered as a point object. Brightness 

measurements were made five times. 

Measurements were carried out in three stages. The first one, the surface brightness of the 

discharge gap was measured during the discharge without the L0 pill. Then, the brightness 

created by the carbon pellet without LS water was measured. And, finally, the brightness of 

the pill saturated with LW water was measured. The resulting LR brightness value was 

determined according to formula: 

 

LR = LW – (L0 + LС),     (2) 

 

 

 

 

 

Table 1 

LWа, 

cd/м2 
LВ, 

cd/м2 
LС, 

cd/м2 
LW, 

cd/м2 
LR, 

cd/м2 

270 0,1 12,7 14,2 1,5 

270 0,0 12,5 13,9 1,4 

270 0,1 13,1 14,5 1,4 

270 0,0 12,6 14,1 1,5 

270 0,0 13,2 14,6 1,4 
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The results of the measurements are given in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

As can be seen from Table 2, the measured and calculated values of the LR streamer 

brightness for one 8 mm x 6 mm area of illumination according to formula (2) are distributed 

as follows. The luminance of the carbon pill with water LR ranges from 1.6 to 1.7 cd/m2. The 

average brightness value is 1.65 cd/m2. 

So, we can see that when directly measuring the brightness of the streamer in comparison 

with measuring its brightness on a digital image (GRV-grams), we have different results. In 

direct measurements, the brightness values are higher (up to 1.7 cd/m2) than when 

investigating the brightness of a digital image of the same streamer obtained at the same 

moment in time (up to 1.5 cd/m2). In addition, the total area of illumination from the streamer, 

which is a light source, during direct measurement and when exploring a digital image (GRV-

gram) is almost the same value - 6 mm x 8 mm. But its brightness is different with different 

methods of its assessment. This difference is 13%, which significantly exceeds the 

measurement error of the brightness meter (± 7%). 

In our case, the object of research was water. However, the method of researching GDV-

grams (or more precisely, the digital image of the illumination created by the object of 

research in the conditions of GDV) is used, as shown above, not only in the investigation of 

liquids, but also in the investigation of the state of human health [5 - 7]. Therefore, in our 

opinion, it is worth, at the very least, when calibrating the devices that create GRV-grams, to 

use direct measurements, which are more reliable, since they are carried out with the help of 

calibrated measuring equipment. 

 

Conclusions. 

Correlational investigation of measuring the brightness of GDV-grams using computer 

graphics methods and the method of direct brightness measurement using a light meter were 

carried out. 

It is shown that with direct measurements the brightness values are greater than when 

investigating the brightness of a digital image of the same streamer obtained at the same 

moment in time. Namely 1.5 cd/m2 and 1.7 cd/m2. The difference is 13% and significantly 

exceeds the measurement error of the brightness meter (± 7%). 

The results of the investigation show that direct measurements should be used when 

calibrating devices that create GDV-grams. 

 

 

 

Table 2 2  

L0, 

cd/м2 

LС, 

cd/м2 

LW, 

cd/м2 

LR, 

cd/м2 

0,0 13,2 14,9 1,7 

0,0 13,8 15,4 1,6 

0,0 13,6 15,2 1,6 

0,0 13,4 15,1 1,7 

0,0 13,5 15,1 1,6 
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