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and find the best priority of different technological systems. We hope artificial 

subconscious will use only in peacefully aims. 
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SENSOR NETWORK FOR ENVIRONMENT MONITORING 

 

Abstract: This paper presents the results of the development of a sensor 

network for environment monitoring. The system presents a mesh of data 

processing nodes distributed in the monitoring space that perform the operations 

of acquisition, storage, processing and communication between neighboring 

nodes. Mathematical models are developed to perform the interpolation operation. 

 

Keywords: Sensor Network, Grid Computing, Environment Monitoring, 

Distributed Computing, Interpolation. 

 

Introduction 

A sensor network presents a complex infrastructure composed of 

measurement, acquisition, storage, processing and communication elements 

integrated into a functional logical unit that provides a user with the ability to 

instrument, monitor and respond to events and phenomena in a specified 

environment. The user typically presents a civil, governmental, commercial or 

industrial entity. The environment is defined by the physical world, a biological 

system, natural or technological process [1]. Traditionally, sensor networks are 

used in various strategic applications such as radiation detection systems, 

reconnaissance and surveillance, command systems, etc. In recent decades, a trend 

has been observed in the development of specialized sensor networks with 

applications in biology and chemistry, service-oriented applications, physical 

security, medicine, traffic surveillance and control, industrial and production 
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automation, multi-robot systems, environmental and technological process 

monitoring in agriculture [2, 3]. 

Today, the field of mobile sensor network design and development offers a 

multitude of standards and protocols that ensure their functional quality. Examples 

of the most commonly used standards in the development of mobile sensor 

networks are IEEE 802.11 (WLAN); IEEE 802.15.1 (Bluetooth); IEEE 802.15.4 

(ZigBee); IEEE 1451 [2,3]. 

The advantages of grid computing are obvious [4, 5]. This technology 

integrates the advantages offered by distributed computing involving the 

coordination and sharing of computing resources, data, applications and data 

transport services. The integration of resources and services gives the user the 

possibility to use shared computing power to solve complex problems such as 

environmental monitoring. 

An important area for the application of sensor networks and grid computing 

technology is the real-time monitoring of natural, biological, environmental, 

physical, technological or production  processes [1]. These processes are 

considered spatially distributed, which determines the placement of the sensor set 

at certain spatial points, from which the values of the monitoring parameters are  

extracted. It is obvious that the quality of the monitoring process is determined by 

the accuracy of the data and their spatial and temporal continuity. In these cases, 

spatial and temporal interpolation models are applied that transform the 

monitoring space from a field of discrete points into a field of continuous spatial-

temporal values [6, 7]. 

In this paper we present a solution for the implementation of sensor networks 

oriented to real-time environmental monitoring based on the development of a grid 

computing that performs interpolation models in order to transform the monitoring 

space from a field of discrete points into a field of continuous spatial-temporal 

values, thus providing the user with more comprehensive information. 

 

Statement of Research Problem 

In order to solve the above problem we will analyze Figure 1 which shows the 

structure of a monitoring model of an environment. Environmental monitoring 

model defined by the state vector (where M  denotes the number of measurable 

variables or parameters) consists of: the space S  with the boundary dS , the set of 

computing nodes , 1,in i I  and grid G  of computing nodes with triangle 

positioning. The physical distance between two neighboring compute nodes is 

determined by the 
,j iX  vector. 
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Figure 1. Grid of computing Nodes. 

 

Mathematical Model for Interpolation 

For the purpose of the data interpolation algorithm the nodes are grouped into 

clusters that include all neighboring nodes. An example of clustering 
14n is show in 

Figure 2. 

 
Figure 2. Example of clustering for node 

14n . 

 

Based on the clustering model (Figure 2) the mathematical data processing 

models for the interpolation operations are obtained. These models are shown in 

Table 1. 

 

Table 1. Mathematical models for data interpolation. 

Direction of 

interpolatio

n 

Mathematical interpolation models 

7 14 20n n n   

7 20,m m mX X X 
   

   
   

   
   

   
   

14 20 7 20 7 14

7 14 20

7 14 7 20 14 7 14 20 20 7 20 14

m m m m m m m m m m m m

m m m m

m m m m m m m m m m m m

X X X X X X X X X X X X
X X X X

X X X X X X X X X X X X

             
          
             
     

 

8 14 19n n n   

8 19,m m mX X X 
   

   
   

   
   

   
   

14 19 8 19 8 14

8 14 19

8 14 8 19 14 8 14 19 19 8 19 14

m m m m m m m m m m m m

m m m m

m m m m m m m m m m m m

X X X X X X X X X X X X
X X X X

X X X X X X X X X X X X

             
          
             
     

 

13 14 15n n n   

13 15,m m mX X X 
   

   
   

   
   

   
   

14 15 13 15 13 14

13 14 15

13 14 13 15 14 13 14 15 15 13 15 14

m m m m m m m m m m m m

m m m m

m m m m m m m m m m m m

X X X X X X X X X X X X
X X X X

X X X X X X X X X X X X

             
          
             
     

 

 

S

S

G

 dS

 dS
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Where: , 1,mX m M  - interpolation formula on the variable mX ; mX  - all 

variables of vector X  except for variable mX . 

 

Computing Architecture Synthesis 

To carry out the interpolation process, the sensor network shown in Figure 3 is 

proposed. 

The sensor grid for data processing include: S  - the space (environment) of 

activity of the monitoring system; , 1,iD i I  - ESP8266 computing device set; Ch  - 

communication channels in Wireless standard. 

 
Figure 3. The sensor grid for data processing. 

 

Conclusion 

Most technological, physical, chemical and environmental processes are 

spatially dispersed, which implies a disadvantage in the efficiency and design of 

monitoring systems. Of course, the application of sensor networks allows the 

monitoring process to be carried out at a qualitative level in terms of accuracy and 

time intervals between two measurements. However, a disadvantage in the 

application of sensor networks can be considered that the placement of the set of 

sensors is limited either for economic reasons or for access to the measuring 

points. In these cases the method of placing the sensor set at accessible or 

economically convenient points and the use of mathematical interpolation models 

that provide useful information for all the user's points of interest helps.  

In this paper it is proposed to develop a sensor network for environment 

monitoring featuring grid computing. The topology and interconnection of 

computing nodes are presented; mathematical models for interpolation operations 

have been developed.  

One application area of the results obtained is process monitoring in Smart 

City systems [8]. Future research is planned to implement mathematical models in 

the process of environmental monitoring in the Chisinau city and its suburbs. 
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DECISION-MAKING SYSTEM BASED ON VOICE-EMOTIONAL 

COMANDS FOR EMERGENCY INTERVENTION 

 

Abstract: Development of new technologies, which are oriented to audio 

signal processing, has also launched new directions in the use thereof in various 

spheres of science and engineering. A very important sphere may be considered 

the Human-Robot interaction aimed to generate orders-fulfilment or to realize a 

question-answer dialog. Human voice is regarded as unique characteristics, 

which may serve as personal or emotional identification of human being. Hence, 

such characteristics are used in this thesis to generate the decision, which is based 

on voice and emotional orders, aiming to interfere in emergency cases, in the 

course of the technological process of complex robotized systems operation. 

 

Keywords: Decision-Making, Robotic System, Voice-Emotions Commands, 

Voice Recognition, Exceptional Circumstances, Emergency Intervention, 

Distributed Computing, Human-Machine Interface. 


