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Introduction 
Based on the Arduino platform, the multisensory 

system was developed to monitor changes in tempera-
ture, humidity, light and combustible gas, load data 
into an existing database and check the current state of 
the environment. 

It is often required, without reading detailed infor-
mation from a connected set of sensors, simply to esti-
mate the current state of the system and the dynamics 
of its state change over a certain period. To solve this 
problem, a special script was developed for simplified 
processing of heterogeneous data of a multisensory 
system. 

Software script development 
A distinctive feature of the script is a built-in pri-

mary data processing system, which includes a graph-
ical representation, correlation and regression analysis 
in real time. Usually, special software modules and 
complex mathematical calculations are written for data 
processing from multisensory systems, depending on 
the specific practical problem [4], [6], [16], [9]. In our 
case, the user, not possessing special knowledge, can 
get the results of processing immediately in real time. 
In this case, the determining factor was the minimum 
cost, and ease of implementation. 

The following sensors were used as sensors of the 
multisensory system: MQ2 (uses lower conductivity of 
tin dioxide as a gas-sensitive material, determines the 
content of methane, propane, natural gas, gas and other 
combustible gases), DHT11 (consists of a humidity 
sensor and temperature sensor components), PhotoPin 
(digital light intensity sensor). 

To obtain data from the sensors, a special program 
script was written in the Arduino environment for 
transmitting data, part of which is shown in Figure 1. 

The registration of a new connected sensor begins 
with the identification by the sensor driver, then infor-
mation is collected, data is normalized in accordance 
with the algorithm and then transferred to the database 
of the multisensory system. 

 
Fig. 1. Part of a software script in the Arduino en-

vironment for reading data from MS 
 

The main parts of such a database are tables, sec-
tions and records. The tables are divided into sections, 
and each section consists of a set of records [5], [7]. 
Sections of the same table can be physically stored both 

on the computer and on the SQL server, so data is 
grouped so that data can be read from one section. 

The interface description includes descriptions of 
resource classes, classes of relations between them, and 
classes of operations on resources [8], [9]. In total, 
there are several main resource classes: 

• entry point, that is, from where the user must 
start navigating through interface resources; 

• the MS collection, in which all sensors con-
nected to the software system are listed; 

• MC, which describes the sensor, its metadata 
and lists the processes implemented; 

• process that is implemented in the MC; 
• collection of output data, for example, MQ2 

measurements; 
• collection of command execution results. 

Descriptions of some of the resources of an appli-
cation programming interface are generated based on 
the results of SQL queries executed by the database. 
The following describes these requests for each of the 
resources. 

The description of the sensor collection is gener-
ated using the corresponding query. Next, the sensor 
data is unloaded in the form of a table, the number of 
sensors (columns) in the table changes in accordance 
with the number of connected sensors [1], [2]. 

The software system is adapted for use in various 
subject areas where it is necessary to provide both local 
and remote data collection from the MS and control 
sensors. For example, monitoring of temperature and 
humidity in medical institutions, monitoring, security 
systems in sensitive facilities. 

The adaptation method includes several stages: 
• development or loading of an existing driver 

for each sensor model used in a given subject 
area; 

• creation of descriptions and templates for 
modeling MC; 

• creation of a file to configure the connection 
to the required sensors. 

The sensor driver is a dynamically loaded and con-
figured software module for MS. The driver must be 
developed in the C # programming language or in the 
language corresponding to the Arduino software sys-
tem. 

For the driver to interact with the software system, 
the following operations should be used: registration of 
sensor driver; registration of a new sensor; updating in-
formation (metadata) of the sensor; results. 
 
Conclusion 

This paper presents a software script for transmit-
ting and processing data from a multisensory system. 
Various data processing methods were used, including 
matrix correlation calculations, correlation analysis, 
and the principal component method. To verify the re-
sults of the program, a series of tests was carried out in 
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various conditions and the results of the multisensory 
system were analyzed. This development will be useful 
not only in the tasks of environmental monitoring, but 
also for the development of new multisensory systems. 
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