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2. Literature review and problem statement

The main software solutions that implement the meth-
ods and algorithms of EIT can be divided into two groups, 
shown in Fig. 1.

Group D packages have enhanced functionality for the 
design and development of software and technical solutions 
in the area of EIT. However, their main drawbacks are 
the need for additional software installation, the lack of 
multi-user access, especially online.

Group W solutions are open, highly informative software 
solutions that differ from Group D in less functionality (for 
example, a resource [3]) and do not provide the possibility 
of solving online reconstruction problems. The resource [4] 
implements only the algorithm of static reconstruction of 
EIT – differential algorithms are not presented.

One of the solutions to these problems is the creation 
of a specialized Web portal that includes the capabilities 
and functions of both special systems of group D and the 

1. Introduction

Electrical impedance tomography (EIT) [1] is a medical 
imaging method [2] for the distribution of the resistivity of 
the human body (or internal organs). The main advantage of 
EIT over analogs (magnetic resonance imaging, computed 
tomography) is the ability to monitor changes in the pa-
tient’s body in real time and, by monitoring these changes, 
take operational measures.

Since the field of EIT requires a large number of complex 
calculations, it is advisable to develop a web portal capable 
of reconstructing and visualizing user-provided data. These 
conditions require the design of a web portal capable of pro-
cessing media content and providing it in a user-friendly way.

The relevance of work in this direction is confirmed by 
the presence of a large number of information systems for 
working in the area of EIT, which, however, for the most 
part, do not have multi-user online access, which could facil-
itate the conduct of research by scientists in this field.
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Розглянуто поняття електроiмпедансної томографiї. 
Вивчено сучаснi програмнi рiшення, що реалiзують методи i 
алгоритми електроiмпедансної томографiї. Зроблено висновок, 
що iснуючi рiшення для прикладних наукових дослiджень i роз-
робок в областi електроiмпедансної томографiї або не реалi-
зують диференцiальнi методи реконструкцiї, або не володiють 
можливiстю багатокористувацького доступу. Дана обставина 
накладає ряд обмежень при проведеннi науково-дослiдних робiт 
в областi електроiмпедансної томографiї. З огляду на сучасний 
стан розвитку науково-iнженерних аспектiв електроiмпедан-
сної томографiї та проблеми i обмеження, якi виникають при 
цьому, пропонується розробити спецiалiзований веб-портал, 
який би систематизував i акумулював вже досягнутi резуль-
тати в областi електроiмпедансної томографiї, i пропонував 
дослiдникам новi можливостi проектування алгоритмiчних i 
технiчних засобiв.

Ключовою особливiстю пропонованого веб-порталу є мож-
ливiсть вiддаленого рiшення основного завдання електроiмпе-
дансної томографiї (реконструкцiї та вiзуалiзацiї поля про-
вiдностi) на основi завантаженої вимiрювальної iнформацiї 
методом диференцiальної реконструкцiї.

Наведено структуру розробленого веб-порталу, що вклю-
чає в себе наступнi модулi: модуль проведення диференцiальної 
реконструкцiї, модуль зберiгання медiаконтенту, база знань. 
Крiм використання вже iснуючих алгоритмiв, на веб-порталi 
присутня можливiсть створення i тестування власного алго-
ритму, який додається користувачем. Пропонований алгоритм 
тестування дозволить змiнювати параметри методу рекон-
струкцiї зображень, одержуваних за допомогою томографiчних 
вимiрювань таким чином, щоб забезпечити найбiльш гнучкий 
пiдхiд до вирiшення конкретного завдання. Особливiстю алго-
ритму тестування є реалiзацiя алгоритмiв порiвняння точнос-
тi реконструкцiї поля провiдностi. Порiвняння може проводи-
тися на пропонованому порталом наборi даних або на даних, що 
завантажуються користувачем. Викладено результати експе-
риментiв за часом виконання завдання з рiзними моделями, що 
використовуються для реконструкцiї зображень

Ключовi слова: електроiмпедансна томографiя, програмне 
забезпечення, реконструкцiя зображень, медична вiзуалiзацiя, 
розподiл провiдностi
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advanced capabilities of group W, in particular the practical 
implementation of dynamic EIT algorithms.

In group D, the following solutions can be distinguished: 
the work [5] presents an information system designed for 2D 
visualization and processing of large data arrays, developed 
in the ComsolMultiphysics [6] environment. Other solutions 
include the solution developed in the LabVIEW environ-
ment [7]. These solutions allow the processing of EIT data, 
but do not solve the issue of providing online access to the 
information system. The reconstruction problem is also 
solved in [8], which also allows for the implementation of 3D 
reconstruction. This product was developed in the MAT-
LAB environment, as well as the system described in [9]. 
The solution described in [10] is designed for single-user 
operation. A similar orientation is present in the work [11] 
based on Java.

Other technical solutions include the pyEIT framework, 
which is based on Python and is used to model and visu-
alize EIT. The capabilities of pyEIT include finite element 
modeling, 2D and 3D visualization, solving the forward and 
inverse EIT problems, meshing and image formation for ex-
ternal applications. PyEIT supports both dynamic and static 
reconstruction [12].

Another solution for processing the results of electri-
cal impedance tomography is MATLAB-based EIDORS 
package [13], which includes such reconstruction algorithms 
as the Gauss-Newton algorithm, back projection method, 
conjugate gradient method, internal point method, GREIT, 
etc. On the basis of EIDORS, another functional can be 
implemented, an example of which is the work [14], where 
stimulation models are formed using EIDORS.

The key disadvantage of all systems in this group is the 
inability to work in multi-user mode, the need to install 
additional software and the inability to remotely access the 
system. Based on this, it can be concluded that the develop-
ment of an information system presented in the form of a web 
service will allow scientists to provide support for research 
in the area of EIT only through their work with the site.

The solutions presented in group W have the following 
disadvantages:

– do not support differential reconstruction of the con-
duction field;

– do not support user registra-
tion and access rights;

– do not support the creation 
and testing of algorithms added by 
users.

Thus, the developed web portal 
allows for the implementation of 
static and dynamic reconstruction 
within the framework of a web ser-
vice, which simplifies access to the 
algorithmic base of the represen-
tatives of the scientific community 
involved in research on this topic.

3. The aim and objectives of the 
study

The aim of the work is to devel-
op a multi-user portal for research 
support in the area of EIT, capable 
of dynamically reconstructing the 
conduction field of the object under 
study, provide the ability to create 

and test reconstruction algorithms added by portal users. In 
addition, the portal should contain a knowledge base on EIT.

To achieve this aim, the following objectives are accom-
plished:

– determine the structure and functioning principles of 
the web portal, develop a user guide for the web portal;

– develop web services: a reconstruction service using 
the EIT method, a service for storing media content and a 
knowledge base service for EIT, including an EIT database, 
determine the roles and rights of users;

– develop an algorithm for testing and comparing recon-
struction algorithms added by users of the web portal with 
reference algorithms;

– perform experiments to evaluate the time of the web 
portal work with models of various dimensions.

4. Description of electrical impedance tomography 
methods and implementation of the web portal

In general, the EIT algorithm consists of four parts: the 
formation of a finite element grid, the solution of a forward 
problem, the solution of the inverse problem, and the results 
visualization.

The result of the finite element mesh formation is the 
studied area, divided into triangles in the case of 2D visual-
ization and tetrahedrons in the case of 3D visualization. In the 
course of a forward problem, the distribution of potential is 
calculated after measurements carried out in the EIT process. 
As a result of the inverse problem, the conduction field of the 
object under study is reconstructed. The visualization result 
is to display the reconstructed conduction field to the user.

The web portal is a specialized web application designed 
for a specific audience, analyzing, processing and delivering 
information, and providing access to various web services 
based on the personalization of users using any device 
connected to the Internet [15–17]. In this web portal, all 
structural units of the system are separated from each other.

Software for tasks of 
EIT

Desktop
(group D)

Web
(group W)

Specialized Information-
algorythmicUnspecialized Information

EIDORS

pyEIT

Comsol

ANSYS

LabVIEW

MATLAB

another 
packages

Site by the  
Middlesex 
University

http://
www.eit.org.uk

Site by IRE RAS
http://

www.cplire.ru/
rus/etomo/

Fig.	1.	Software	solutions	in	EIT	area
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The structural units are web services, which are software 
components that are interacted over the Internet using open 
protocols [18]. Fig. 2 shows the classification of web portals 
by their purpose.

Thus, the web portal for research support in the area of 
EIT is a type of vertical web portals dedicated to a specific 
topic and aimed at a specific audience. The developed web 
portal is intended mainly for researchers involved in solving 
the problems of EIT in the area of biomedical research.

Within the framework of the developed web portal, the 
user is given the opportunity to carry out tomographic recon-
struction using the standard reconstruction algorithms and 
algorithms developed by the portal users – algorithms added 
by user (AAU). The classification of the algorithms is shown 
in Fig. 3. To visualize the reconstructed measurements, the 
use of color maps of the conductivity distribution is provided.

The reconstruction algorithm is a mathematical appara-
tus for reconstructing the distribution of electrical imped-
ance inside a biological object [19].

The reference reconstruction algorithms, within the 
framework of the web portal being developed, are con-
sidered the reconstruction algorithms developed in the 
course of previous studies and tested in solving real 
biomedical problems of EIT. Such algorithms are: the 
Gauss-Newton algorithm [20], the double initial internal 
point algorithm [21], the full variation algorithm [22] 
using the double initial internal point method [21], the 
conjugate gradient algorithm [23], the truncated singular 
expansion algorithm [23].

In order to expand and promote the web portal, users can 
create their own algorithms, in accordance with the rules 
specified in the user’s manual of the EIT web portal.

The user’s manual applies to every web service of 
the portal and contains: web service description, rules 
of conduct (if necessary) and operating instructions.

In the EIT web portal, all reconstruction algo-
rithms are divided into two groups in accordance 
with the type of reconstruction used [24]:

1) static reconstruction. One data set is used, and 
the conductivity distribution in the object at the time 
of measurement is reconstructed from it;

2) dynamic reconstruction. Two data sets are 
used for two points in time and reconstruction of the 
change in conductivity in the object between the ini-
tial and final point in time is provided.

To create this web portal, it was decided to use the 
following technical means:

– programming language: Python [24, 25];
– web framework: Django [25];
– DBMS: PostgreSQL [26].
The choice is due to the presence of object-ori-

ented functionality in PostgreSQL, which allows to 
support complex structures and various built-in and 
user data types. Another advantage is PostgreSQL’s 
commitment to full compliance with ANSI/ISO SQL 
standards.

Table 1 shows a comparison of PostgreSQL and 
MS SQL DBMSs in terms of speed, which is critical 
for solving large-scale problems.

Table	1

Testing	results	of	databases	performance

Criteria MS SQL PostgreSQL

Max speed, 1 stream 
(average)

32,404.67 Kb/s 33,472.67 Kb/s  

Max speed  
(average)

51,744 Kb/s 86,323.67 Kb/s

Recommended count 
of users (average)

42 70

The combination of Python and Django has good 
support and is developing intensively. Also, these 
tools are open source products, so they can be used 
unlimitedly for commercial purposes. The advantag-
es of these products include speed, security and scal-
ability [27]. In addition, the Python programming 
language has a simple and understandable syntax, 
which positively affects the speed of code creation 
and its readability.

Information 
systems based on 

web-portal 
technologies

Horizontal or 
public Vertical Corporative

Fig.	2.	Classification	of	web	portals	based	on	web	portal	technologies

Reconstruction 
algorithm

Gauss-Newton 
method

Inverse projection 
method

Conjugate 
Gradient method

Inner points 
method

GREIT

Developed 
algorithm 1

Developed 
aplorithm N

Reference 
algorithms

Static Dynamic

...

Algorithms added 
by users

Static Dynamic

Fig.	3.	Algorithms	in	the	presented	web	portal
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5. Description of the web portal services

Fig. 4 shows a simplified block diagram of the developed 
web portal.

The main web services provided by the EIT web portal, as 
shown in Fig. 3, are:

1) image reconstruction and processing service. De-
signed to create a platform for reconstruction and analysis of 
the obtained tomographic images using various EIT meth-
ods. In addition, the service allows users to create their own 
reconstruction algorithms;

2) informational service. Provides the user with infor-
mation on the area of EIT, such as the latest news, upcom-
ing exhibitions, conferences, etc.;

3) service for storing scientific and 
technical information. Contains links 
to bibliographic resources on the sub-
ject of EIT, including books and scien-
tific publications.

This service allows users to recon-
struct measurement data using the re-
construction algorithms existing on the 
portal. To do this, the user needs to 
download measurement data for recon-
struction and visualization. In this case, 
the data must be brought to the form 
specified in the user’s manual for work-
ing with this service. Before the recon-
struction, it is necessary to select the 
following reconstruction parameters:

– type of reconstruction: static or 
dynamic;

– one or more reconstruction algorithms;
– one or more color maps of the conductivity distri-

bution.
After setting the necessary parameters, the recon-

struction of the downloaded files is performed, after 
which the user will see a table with the reconstructed 
images.

The implementation of several reconstruction algo-
rithms makes it possible to visually assess the quality of 
reconstruction by a given algorithm.

As a result of the selection of reconstructed images ac-
cording to a given algorithm and color map, the user goes to 
the reconstruction data page, where he is given the opportu-
nity to view the graph of the integral conductivity change, 
as well as view the reconstructed data for each frame in the 
form of a table or GIF image.

In Fig. 5, the roles presented in the web portal are de-
scribed.

The presented roles allow to differentiate the rights of users 
working with the portal. If unauthorized users can only carry 
out image reconstruction, then authorized users can create and 
test reconstruction algorithms. Administrators of the web por-
tal also provide site administration and user support.

6. Developing of the testing algorithm

The service also provides an opportunity for registered 
users to independently create reconstruction algorithms. 
In the current implementation, the Python programming 
language is available for developing custom algorithms. On 
the page for creating the algorithm, the user must specify 
its name and type of reconstruction. At the same time, it is 
possible to download auxiliary files with source code for the 
created algorithm.

When saving the algorithm, the 
source code and auxiliary files are pre-
liminary checked for syntax errors, af-
ter which reconstruction is performed 
according to specially prepared mea-
surement data by the written algorithm. 
If the result is successful, the obtained 
images are compared with the images 
obtained by the reference algorithms. 
If the images coincide with an accura-
cy of 70 %, the algorithm is saved and 
becomes available when reconstructing 
the measurement data. Otherwise, the 
user is invited to contact the adminis-
trator with an informational message 
that the algorithm has worked cor- 
rectly.

The block diagram of the verifica-
tion of the created reconstruction algo-
rithm is shown in Fig. 6.

Web portal users are given the op-
portunity to independently create 

Informational 
system of EIT

Informational 
service

Service of 
reconstruction and 
images processing

Service of storage 
of scientific and 

technical 
information 

Module of the news 
about the latest 

achievements and 
development of EIT

Module of 
algorithm creation

Module of the news 
about upcoming 

events

Module of 
reconstruction and 
images processing

User’s manual

Fig.	4.	Block	diagram	of	a	web	portal	for	research	support	in	the	area	of	EIT

Roles

System 
administrator Authorized user Unauthorized user

Site administration

Algorithm creating

Algorithm testing

Image reconstruction

User support

Algorithm creating

Algorithm testing

Image reconstruction

Image reconstruction

Fig.	5.	Roles	in	the	presented	web	portal
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reconstruction algorithms. This allows flexible adjust-
ment of reconstruction parameters depending on the 
patient being analyzed and 
the needs of portal users. 
Fig. 7 shows the image of 
the page for creating the 
reconstruction algorithm. 

To store user data on 
the reconstructions, a da-
tabase was developed, the 
ERD model [28] of which 
is shown in Fig. 8.

The developed database 
allows to store detailed in-
formation about the param-
eters of the reconstruction, 
the data of which is stored 
in the form of files on a web 
server. Also, for the conve-
nience of the user and no-
tifying him of the comple-
tion of the reconstruction 
procedure and visualizing 
the reconstructed data, a 
user notification function 
has been developed.

Consider the main enti-
ties presented in the data-
base of the developed web 
portal.

Table 2 lists the data-
base tables shown in Fig. 8.

Table	2

Description	of	developed	
database	tables

Table 
name

Table purpose

Recon-
struction

Designed to 
store information 
about the created 
reconstruction of 

measurement data

Recon-
struction-
Notifica-

tion

Designed to store 
notifications of 
the status of the 
reconstruction

User
Designed to store 

user data

Colormap

Designed to store 
data on color maps 

of conductivity 
distribution

Recon-
struction-

Model

Designed to store 
data on reconstruc-

tion models

Algorithm

Designed to store 
data on existing 
reconstruction 

algorithms

Table Reconstruction is 
the main one and stores the 
paths to the original mea-
surement data, reconstruct-

ed data and visualized images. Table 3 describes the fields 
in this table.

Begin

End

No Yes

No Yes

Checking for the 
presence of all 

loadable modules

Algorithm Testing
All imported 

modules 
are present

Syntax 
is correct

Algorithm Syntax 
Check

Saving
Algorithm

Download 
missing modules

No YesAll modules 
loaded

Algorithm 
tested 

successfully

No Yes
Saving 

Algorithm

Display error 
message

Fig.	6.	Block	diagram	of	the	developed	reconstruction	algorithm	verification

Code entry 
area 

Script loading 
area 

The scope for 
the introduction 

of basic 
information 

about the 
algorithm 

Fig.	7.	Image	of	the	reconstruction	algorithm	creation	page
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All user data on the developed reconstruction algorithms 
and performed reconstructions on the measurement data are 

in the user’s personal account. At the moment, this account 
is intended only for work with the service in question. In the 

User

idPK

login

email

password

first_name

last_name

ReconstructionNotification

idPK

userFK

reconstructionFK

content

Reconstruction

idPK

userFK

ReconstructionModelFK

reconstruction_name

reconstruction_path

reconstruction_data_folder

reconstructed_data_folder

state

ReconstructionModelFK

reconstructed_images_folder

Algorithm

idPK

userFK

name

folder_path

Algorithm_Reconstruction

reconstruction_idPK
FK

algorithm_idPK
FK

Colormap_Reconstruction

reconstruction_idPK
FK

colormap_idPK
FK

Colormap

idPK

name

image

file

ReconstructionModel

idPK

name

file

type

Fig.	8.	ERD	database	diagram	for	storing	reconstruction	information

Table	3

Description	of	table	fields Reconstruction

Field name Data type Purpose Note

id Integer Reconstruction ID Not Null, Primary Key

User Integer Foreign key to table User Not Null, Foreign Key

ReconstructionModel Integer Foreign key to ReconstructionModel table Not Null, Foreign Key

Reconstruction_name Varchar(200) Name of the reconstruction process Not Null

Reconstruction_path Varchar(550) Path to the root of the reconstruction process directory Not Null

Reconstruction_data_folder Varchar(550) Path to the source data of the reconstruction process Not Null

Reconstructed_data_folder Varchar(550) Path to reconstructed data of process reconstruction Not Null

Reconstructed_images_folder Varchar(550) Path to visualized images of the reconstruction process Not Null

State Varchar(50) Status of the reconstruction process (Processing/Completed) Not Null
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future, it is planned to expand the use of a personal account 
to all of the specified services that the web portal provides.

The user’s account allows to track the status of the re-
construction algorithm, at the end of which a notification 
is sent to the user’s e-mail and a record of completion of the 
reconstruction process is added to the ReconstructionNotifi-
cation table discussed earlier. This record is deleted from the 
table when it is read by the user.

Fig. 8 shows the image of the user’s personal account 
in the selection section of the created reconstruction algo-
rithm. Fig. 9 shows the image of the personal account on the 

selection section of the ongoing/conducted reconstruction 
processes.

As you can see from Fig. 10, in the upper right corner 
there is an alert icon that works asynchronously and updates 
information about the availability of new notifications every 
second. Each notification is a link to a page with the results 
of the reconstruction and is deleted from the database when 
the user opens a page with the completed reconstruction 
process. Currently, visualized images and a graph of mea-
surements are available on it. The appearance of the recon-
struction results page is shown in Fig. 11.

Toolbar 

Reconstruction 
Algorithm List 

Fig.	9.	Image	of	the	user’s	personal	account	on	the	selection	section	of	the	created	reconstruction	algorithm

Toolbar 

Reconstruction 
List 

Fig.	10.	Image	of	the	user’s	personal	account	on	the	reconstruction	section

Toolbar 

Chart area 

Reconstructed Image 
Area 

Fig.	11.	Image	of	the	reconstruction	process	results	page
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7. Time evaluation of the web portal work

For an experimental study of the capabilities of the devel-
oped web portal, as well as the correspondence of the results of 
the implemented algorithm, studies were carried out consisting 
in the organization of EIT research using the information-mea-
suring system developed earlier by the authors [29–31] on vol-
unteers. The installation is shown in Fig. 12. The measurement 
circuit is shown in Fig. 13. Previously, volunteers obtained 
consent to the study under this article.

In the study, the following current parameters were used, 
presented in Table 4:

Table	4

Current	parameters

Parameter Value

Current, I 5 mA

Frequency, f 50 kHz

In the study, the nearest neighbor method was used for 
injection.

The input data for the reconstruction algorithm are the 
potential differences on the measuring electrodes, presented in 
the form of a set F={φ1, … , φn}, { }1, ..., ,nF = j j′ ′ ′  where: 

– φi, i=1, … , n, – the difference in potential values on the 
measuring electrodes during the first measurement;

– ,ij′  i=1, … , n, – the difference in potential values on the 
measuring electrodes during the second measurement;

– n – the number of measuring electrodes pairs.
The measurement process takes 40 ms. After measure-

ment, the data is converted to JSON format and uploaded to 
the web portal. Conversion and download time is 17 ms. Fur-
ther, the data is downloaded to the server, the parameters of 
which are presented in Table 5. The scheme of data transfer 
to the server and vice versa is shown in Fig. 14.

Server specifications are presented in Table 5.

Table	5

Server	specifications

Parameter Value

Processor frequency 3.3 GHz, 4 cores

RAM 8 GB

Operating system Windows 10

After downloading the data to the portal, the conduction 
field is reconstructed using the formula: 

σ=H*(F'–F), where

H is a pre-generated reconstruction matrix stored on the 
web portal.

Table 6 shows the time of calculating the conduction field 
for different sizes of the reconstruction matrix.

In the implemented web portal, experiments were car-
ried out on the operating time of the program depending on 
the dimension of various reconstruction models. The dimen-
sion and the corresponding measurement time are presented 
in Table 6.

Table	6

Experiments	with	different	dimensions	of	matrices

Reconstruc-
tion model size

Number of 
finite elements

Reconstruc-
tion time, ms

Number of 
measurements

(a2t2) 64 0.24 9

(c2t2) 576 0.99 9

(d2t2) 1,024 1.69 9

(f2t2) 2,304 4.66 9

The results show that calculations in the server occur 
quickly even in the case of large matrices. Therefore, the web 
portal can be further refined to visualize the conduction 
field in real time.

8. Discussion of experimental results of 
EIT web portal research

The obtained timing results of the 
web portal work for various matrix di-
mensions, presented in Table 6, allow to 
calculate the conduction field in quasireal 
time. For this type of tasks, an effective 
time limit for dynamic visualization fre-
quency is 24 frames per second. Thus, the 

Fig.	12.	Appearance	of	the	experimental	setup	with	a	
volunteer	connected	to	it	

Measuring 
information 

system 

φ2

φ3

φ4

φn

φ1

...

Fig.	13.	Potential	Measurement	Scheme

Server

IMS EIT
Reconstructed 

conduction field 
Protocol: UART

Measuring data
Protocol: UART

Fig.	14.	Scheme	of	interaction	of	the	information-measuring	
system	with	the	web	portal	server



Eastern-European Journal of Enterprise Technologies ISSN 1729-3774 6/2 ( 102 ) 2019

14

obtained experimental data when testing the web portal 
allows to conclude that the proposed software solutions can 
be applied to solve practical problems of EIT.

This is due to the application of EIT dynamic recon-
struction methods and the use of pre-generated reconstruc-
tion matrices. In addition, the achievement of the time values 
indicated in Table 4 is due to the technical study and elimi-
nation of the problem areas of the EIT algorithms.

Since the presented system is the web portal, it allows 
to provide online multi-user access to the dynamic EIT 
reconstruction, which is not available in existing software 
products.

Upon that, the main drawback of the proposed infor-
mation measuring system due to its implementation in the 
form of a multi-user web service is the lack of capabilities of 
a number of software systems, for example, EIDORS. These 
include static reconstruction, dynamic construction of a 
finite element mesh, etc.

The limitation of this study is the lack of the possibil-
ity of reconstructing the conduction field based on data 
obtained from several belts (or from a multidimensional 
matrix of electrodes), which does not allow providing of 
3D reconstruction (three-dimensional electrical impedance 
tomography).

Another limitation that may currently limit the capabil-
ities of the web portal is the use of pre-generated meshes of 
finite elements. The construction of meshes during the algo-
rithm operation will expand the range of forms and models 
available to the user.

A promising direction in the proposed web portal devel-
opment is the technical implementation of 3D reconstruc-
tion and visualization algorithms on the server.

It should be noted that improving the efficiency and ca-
pabilities of the web portal is possible when it is built using 
calculation algorithms implemented in C++. In addition, in 
the case of using C++, data transmission to the web server 
directly from the measuring device can be implemented.

9. Conclusions

1. The structure and functioning principles of the web 
portal are developed. The web portal includes a number of 

web services that allow scientists involved in research in 
the field of EIT to use the resources of the portal without 
installing additional software. A feature of the web portal 
is the implementation of differential reconstruction of the 
conduction field, which makes it the first web portal to pro-
vide such an opportunity for users. A web portal user guide 
describing the functionality of services has been developed.

2. Web services of tomographic reconstruction, storage 
of media content and bibliographic information storage 
have been developed. The peculiarity of the tomographic 
reconstruction web service is to provide an interface for 
interaction with the calculation module to the user via the 
Internet. Python, Django, and PostgreSQL were chosen as 
tools for implementing the information system. Roles and 
rights of system users are defined: unauthorized users who 
can only conduct reconstruction of the conduction field, 
authorized users who can also create and test reconstruction 
algorithms, and portal administrators.

3. An algorithm for testing user-added EIT algorithms 
has been developed and implemented in an information 
system. This algorithm allows to evaluate the accuracy of 
the proposed algorithms in comparison with the reference 
algorithms. A feature of the algorithm is the ability to com-
pare the accuracy of the reconstructed conduction field with 
reference algorithms both on the data provided by the portal 
and on the data downloaded by the portal user.

4. An experiment on the operating time of a system with 
different matrix dimensions showed that the operating time 
does not exceed 5 ms even in the case of an object with a 
maximum number of finite elements. This calculation time 
allows visualization of the reconstructed conduction field in 
quasireal time with a sufficient number of frames (more than 
24 frames per second).
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