ABTOMATUKA n NHOOPMATNKA

ISSN 0861-7562 Print, ISSN 2683-1279 Online
URL: https://sai-bg.com/category/journals/automatica-and-informatics/

Toguua LI Ne 1/2018

CbABPKAHUE



H. Jemmiickn, E. Muxaiinos, H. Tym0apkoBa, H. IlenxkoBa. MaTeMaTH4HO ONHCAHNE HA JIATGHTHATA TOIVIMHHA
€HEPrusi HA CBOOOTHATA BOIA B IDPBECHHATA +ouvcuercersrcessrssssscesrsssssssssrssssssssssssssssssssssssssssssssrssssnsssnssss 220

Key Words: Logs; modeling; freezing; free water; icing degree; latent thermal energy.

Abstract. An approach for the computation of the specific (for 1 m> wood) latent thermal energy of the free water, Qrhear-
fw in logs subjected fo freezing has been suggested. The approach takes info account to a maximum degree the physics of
the freezing processes of the free water in wood. It reflects the influence on the mentioned energy of the wood density, the
icing degree formed by the freezing of firee water in the logs, as well as the influence of the fiber saturation point of each
wood species. Mathematical description of the specific thermal energy Qrheatpv, Which is released in logs during the free
water freezing in the range from 0 °C to —1 °C, has been executed. This description is introduced in own 2D non-linear
mathematical model of the freezing process of logs. For the solution and verification of the model and for the computation
of the energy Qrhearfiv, a sofiware program based on the suggested approach and mathematical description was prepared
in FORTRAN, which was input into the calculation environment of Visual Fortran Professional. With the help of the
program computations have been carried out for determination of the energy Qriearfv 0f tWo beech and two poplar logs
with a diameter of 0.24 m, length of 0.48 m, and moisture content above the hygroscopic range during their many hours
freezing in a freezer at approximately —30 °C. The information about Qrhearfv is needed for scientifically based computing
the energy consumption of the fireezing and also of the subsequent defirosting processes of logs aimed at their plasticizing
in the production of veneer.
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Abstract. The field of machine learning has undergone rapid development with the rise of artificial neural networks
(ANNs), over the past years. Some of the recently gained popularity models of the ANN are the so-called convolutional
neural networks (CNNs). Impressive results in image recognition and object detection are achieved by the latest
generation of CNN's architectures, which unravel the significant interest in them from various professional communities.
This paper presents the structure and basic principles of functioning and training of CNNs. The latest results in the field
of development and application of such models have been discussed. The presentation has an informal, intuitive character
and implies that the reader is familiar with the basics of machine learning and artificial neural networks.
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Abstract. The scientific paper has presented the various methods for collecting ocean data in Internet of Things

Ecosystem. Most of the big ocean data is associated with sea surface temperature, water flows, air mass movement and
their ocean-atmosphere interaction, sea level, sea-ice concentration, ocean topography and their impact on
meteorological conditions. All these features of ocean data are of great importance and impact on climate change and
its impact on human life. This paper is proposed a method for big data analytics and knowledge discovery of ocean water
masses based on machine learning. The experimental framework is based on the Apache Spark environment and uses a
PYTHON programming language optimized for big data processing. The experimental investigations have been
performed using machine learning algorithms: linear regression and supporting vector machines. The paper has been
presented the obtained results and their analysis.
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Abstract. Energy management systems (EMS) are complete solutions for optimization of energy consumption and energy
processes in enterprises. They encompass specialized hardware and software components and services directed towards
monitoring, measurement and management of energy consumption. The advanced Industrial Internet of Things (1loT)
paradigm may be successfully used to improve the functionality and quality of EMS ensuring reliable data collection and
sharing, ubiquitous computing, and computing clouds using powerful resources to solve a variely of decision-making and
the 1SO 50001 standard are analyzed. The architecture and functionality of currently used energy management system
for non-ferrous metallurgy plants are presented and the weaknesses of this system are analyzed. An improved framework
of the energy management system based on the concept and technologies of the Industrial Internet of Things is proposed
and discussed.
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