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2. Methodology for building an automated intelligent building management system based on stochastic
optimization methods.

Pedepar:

1. AHOTAIIS Iing nocsrHeHHsI MeTU JucepTaLifiHoi po6oTH, a caMe pO3pOOKU METOIIMKY 1100y I0BU
aBTOMAaTM30BaHOI CUCTEMU YIIPaBJIiHHS iHTeJIeKTyaIbHOO Oy/iBieto, 6y/Iu BUpillleHi HacTyNHi 3aBAaHHS: 1.
BusHnaueHa Ta BupileHa npobsemMa po3MillleHHsI CEHCOPIB 1711 HeogHopinHUX WSN siKka nosigrae y Bubopi
OINTUMAJIBHUX MICLIb [JIs1 IX PO3MIlEHHS, MiHIMI3allii CIIOKMBAHHS €HEPTii BCIEI0 CUCTEMOIO [IPU OLHOYACHOMY
BHMKOHaHHI 0OMe>KeHb Ha IiIK/II0YeHHs Ta pecypcu. [Ipobiema BupileHa MmisxoM BBeI€HHSI BUMOT [0 PiBHIB
3aXMCTY Ta CTBOPEHHIO YMOB [1JI51 HAZJaHHSI MEPEXi ITOTEHIIHUX PillleHb 3 PE3€PBHOTO KOIIiIOBaHHS Y pasi

HECIOJiBAaHNUX YaCTKOBMX 300iB y po06oTi; 2. Bu3HadyeHa Ta BUpilleHa NpobseMa KpUTUYHOCTI AJ1s1 ofHOPinHUX WSN,



sIKa MOJIAra€e y BUSIBJIEHHI HallBayKJIMBIIINX CEHCOPiB 800 KpUTUYHUX BY3JIiB y Mepexi. [Ipy Bu3HayeHHi mpobiemu
3MiHEHO 3araJIbHOIIPUNHATE BU3HAYE€HHSI KDUTUYHOCTI. 30KpeMa y 3allpOIIOHOBAHOMY PillleHHi KDUTUYHUI By30J1
BU3HAYa€ThCA K By30JI, BULAJIEHHS IKOT0 Halbible nopyuye po6oty mepexi. [Ipobiema BupimeHa misxoM
PO3pO6JIEHHS METOAlYy BUGIPKOBOI NPOLeAypY aJalITUBHOTO MOLIYKY 171 OOYMCIIEHHS TapaMeTpiB «3aTPUMKU» Ta
«TPUBAJIOCTI XXUTTSA» Mepexi, Ha 6a3i IKUX CTBOPEHO (PYHKILiIO OLIIHKY KPUTUYHOCTI By3Jia ogHopigHoi WSN; 3.
Po3pobneno matematuyny Moaesb WSN, sika BiZlpi3HsI€TbCS BiJl BiioMUX BBeEeHHSIM KiacTepu3sallii. ¥ 3aziaHomy,
KOHKPETHOMY BUIAJIKY KJIacTep BU3HAYA€ThCA SIK HAbip MO3ullili CEHCOPIB, Y IKOMY IpyIia TUIIiB CEHCOpPiB TIOBUHHA
OyTU NpeJcTaBjeHa BUYepnHo. lle TonoBHEHHS 103BOJIsI€E CTBOPIOBATH PiI3BHOMAHITHI pillleHHS B 3aJ71€5KHOCTI Bif,
TeXHIYHOI HeOOXiIHOCTI Ta HaJlae MOKJIMBICTh 3MiHYM OCTATOYHOTO IJIaHYBaHHS BCepeVHi OfiHi€el iHTeIeKTyanibHOI
Oynisii. 4. Po3pobieHo monenb MeHemkepa pecypciB ACYIB, sika BipisHseThCS Bif, BilOMUX BBEI€HHSIM MTOHSITTS
IIOpPOTY NPOTHO3YBaHHS. Lle 03B0JINJIO BpaXOBYBAaTU He JiMlle MOKA3HUK CIIOKMBAHHS €Heprii, a 4oJaT 10
OLIiHIOBaHHS BOKJIMBUI [TOKa3HUK KOMMOPTY. Bukopucrosyroun 1o monesnb, ACYIB KOHTPOJIIO€ CTaH pi3HUX
IIpUMIlLeHb i, BiITIOBIHO 10 O4iKyBaHUX Jili MEIIKaHIIiB, Kepye IificucTemMamu, 11106 MiHiMi3yBaTU CIIOKMBaHHS
eHepril, NigTPUMYIOYM IPUNHATHUN piBeHb KOMPOPTY Ta BUKJIIOYAIOYM MOKJIMBICTh BUHMKHEHHS CyIlepedINBUX
CIIpallbOBYBaHb. Pe3ysbTaTu, OTpUMaHi y poLeci BUKOHAHHS pOOOTH, 3HANIIN 3aCTOCYBAHHS B HAyKOBO-
IOCTiIHIN Po6OTi, IKa MPOBOAUTHCS B Jlep>KkaBHOMY YHIBEpCUTETI TesleKoMyHikaliii. TeopeTnyHi i npakTU4Hi
II0JIOKEHHS IMCEePTaLlifiHOi pOO0TH BUKOPHCTOBYIOTHCS B HABYaJIbHOMY I1poLieci Jlep>kaBHOrO YHIBEpCUTETY
TesleKoMyHiKaiil. Kimouosi cyioBa: 6e31poBoosi ceHcopHi mepexi (WSN), Intepuer peueit, ACYIB, PosymHuit
OyIOUHOK, KJlacTepu3allid, iHpopmaliifina Mepeska, 11103, CEHCOP, TeTEPOreHHa MepeKa, «XMapHa» apXiTeKTypa,
ONITHMI3allisl.

2. ANOTATION In order to achieve the goal of the dissertation work, namely the development of a methodology for
building an automated intelligent building management system, the following tasks were solved: 1. The problem of
placement of sensors for heterogeneous WSNs is defined and solved, which consists in choosing the optimal
places for their placement, minimizing energy consumption by the entire system while simultaneously fulfilling
restrictions on connections and resources. The problem is solved by introducing requirements for protection
levels and creating conditions for providing a network of potential backup solutions in case of unexpected partial
failures; 2. The problem of criticality for homogeneous WSNs, which consists in identifying the most important
sensors or critical nodes in the network, is defined and solved. When defining the problem, the generally accepted
definition of criticality was changed. In particular, in the proposed solution, a critical node is defined as a node, the
removal of which most disrupts the network. The problem was solved by developing a method of a selective
adaptive search procedure for calculating the "delay” and "lifetime" parameters of the network, based on which the
criticality assessment function of a node of a homogeneous WSN was created; 3. A mathematical model of WSN,
has been developed, which differs from known models by the introduction of clustering. In a given, concrete case,
a cluster is defined as a set of sensor positions, in which a group of sensor types must be represented exhaustively.
This addition allows you to create a variety of solutions depending on the technical need and provides the ability to
change the final layout within one intelligent building. 4. The IBMS resource manager model, have been developed,
which differ from the known ones by introducing the concept of the forecasting threshold. This made it possible to
take into account not only the energy consumption indicator, but also add an important comfort indicator to the
evaluation. Using this model, the IBMS monitors the state of various rooms and, according to the expected actions
of the occupants, manages the subsystems to minimize energy consumption, maintaining an acceptable level of
comfort and eliminating the possibility of conflicting activations. The results obtained in the course of the work
were used in the research work conducted at the State University of Telecommunications. The theoretical and
practical provisions of the dissertation work are used in the educational process of the State University of
Telecommunications. Keywords: wireless sensor networks (WSN), Internet of Things, IBMS, Smart house,
clustering, energy optimization, gateway, sensor, heterogeneous network, "cloud" architecture, stochastic
optimization.
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