MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
HAIIIOHAJIbHUM YHIBEPCUTET
«ITOJITABCBKA ITOJITEXHIKA IMEHI IOPIS1 KOHAPATIOKA»

3BIPHUK HAYKOBUX IIPALlb
3a matepianamu X Bceykpainchkoi HayKOBO-TIPaKTHYHOI KOH(epeHTIIil
«EJIEKTPOHHI TA MEXATPOHHI CUCTEMMU:
TEOPISI, IHHOBAIIIL, TIPAKTHUKA»

20 rpyaus 2024 poxy

IToarasa 2024



UDC 621.396.96

I. Silin, Student,

V. Lysechko, Doctor of Technical Sciences, Professor
National University “Yuri Kondratyuk Poltava Polytechnic”

MODELS FOR DESCRIBING THE CONDITIONS OF RADIO WAVE
PROPAGATION INSIDE BUILDINGS

The problem of radio wave propagation inside buildings and premises has recently
received much attention. This is primarily due to the creation of local information
networks, as well as the need to provide reliable radio communication for employees
of enterprises and institutions for operational management and security purposes. The
presence of walls, partitions, furniture, electronic equipment, people and other objects
inside a building creates a complex environment for radio wave propagation. The
conditions for radio wave propagation inside buildings differ significantly from those
in free space. The main effects observed in the propagation of radio waves indoors are
multipath, caused by multiple reflections of radio waves from walls and other objects,
diffraction on numerous sharp edges of objects located inside the room, and scattering
of radio waves. These effects create a complex interference structure of the
electromagnetic field, which changes greatly when people and other objects move
around. Thus, the models used to describe the indoor communication channel differ
from traditional mobile communication channel models in two aspects:

- the size of the coverage area is significantly smaller than in urban areas;

- radio wave propagation conditions are more diverse.

The propagation of radio waves inside buildings is mainly determined by the
following parameters: building layout, construction materials, and building type.

The main phenomena of propagation inside buildings are the same as in urban
areas, namely: reflection, diffraction, absorption, scattering.

The signal strength depends on whether the doors in the rooms are open or closed,
and on where the antennas are located (at table level or under the ceiling). There are
many walls and partitions inside houses, various objects that significantly affect the
formation of the electromagnetic field structure both inside and outside the house.

Usually, walls and partitions inside buildings are divided into two types:

- “hard” walls that are part of the building structure;

- “soft” walls - partitions that can be moved. As a rule, the height of these
partitions is less than the height of the walls in the room.

Walls and partitions inside buildings are usually made of different building
materials with different electrical properties. This makes it difficult to create a general
model suitable for use in different types of buildings.

The attenuation during propagation between different floors is determined by

- the external dimensions and material of the building;

- the design of the floors;

- external environment;

- the number of windows in the building and the nature of the wall surface.
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Taking into account the above models for describing the conditions of radio wave
propagation inside buildings makes it possible to plan a wireless access network with
maximum efficiency.
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NMEPCHEKTUBU BIIPOBAI)KEHHSI BIPTYAJIBHUX
TEJEKOMYHIKAIIMHUX MEPEXK HA OCHOBI TEXHOJIOTII IP
TEJE®OHII

TpanuuiiiHo TenepoHHI Mepexl 0a3yloTbCsd Ha aHajgoroBux abo muppoBUX
TEXHOJIOT1SIX KOMYTaIlli KaHaJliB, /¢ KO’KeH BUKJIMK a00 3'€THAaHHS BUMAarae BUIUICHHS
MEeBHOTO (hI3MYHOTO KaHalMy st oOMiHy iH(opmarliieto Mixk aboneHtamu. lle
3a0e3neyye BHCOKY SKICTh 3B’SI3Ky, aj€ BOJHOYAC BUMAarae 3HAYHUX BUTPAT Ha
miaTpuMKky iHpacTpykrypu. [P Tenedonis, y cBow uepry, BUKOPHUCTOBYE METO]
KOMYyTaIlii MaKkeTiB, MPU SKOMY T'OJIOCOBI JIaH1 IEPETBOPIOIOTHCS HA IU(PPOBI MAKETH 1
MepeIaroThCs uepes riaobdanbay Mepexy [arepuer abo iHm [P-mepexi, mo qo3Bossie
3HM)KYBATHU BUTPATH HA 3B’S30K 1 3pyUHIIIE MAacITa0yBaTH MEPEXKY.

[lepexin Bix TpaauuiiHoi TenedonHoi mepexi a0 IP tenedonii nos'szanuii 13
3aMiHO0 (PI3MYHMX JIIHIN Ha JOT1YH1 KaHaJH, SIK1 epeatoTh rOJIOCOBI JaHl y BUTIIAII
nakeTiB. Lle 3HM)Kye BUTpaTH Ha OOCIyrOoBYBaHHsS Ta JO3BOJISIE IHTETPyBaTH PI3HI
MYJIbTUME/IIHI CEpPBICH, TaKl1 K B1I€03B’ 130K Ta IEpeIaBaHHs JaHUX, B OJHY MEPEXKY.
[lepeBaroro € TakoX MOKJIMBICTh 3a0€3MEUUTU SIKICTh OOCITYrOBYBaHHSA, KEPYHOUH
MPOITYCKHOIO 3AaTHICTIO 1 MIHIMI3YIOUYH 3aTPUMKHU MIPU TIEepeiadl JaHHX.

Mepexi Ha ocHOBI TexHoJIOTii [P Tenedonii MaroTh pi3HOMaHITHY apXiTEKTypy,
mo Bkitouae SIP cepBepu, mnumo3u, TenegonHi amapatu Ta iHme. OCHOBHUMH
nepeBaraMu € THy4YKIiCTh y HaJAIITyBaHHAX 1 MacTaOyBaHHI, a TAaKOX MOXJIUBICTb
iHTerpaiii 3 pi3HOMaHITHUMH KOPIIOPATUBHUMHU MEPEKaMH, y SKUX BiIOyBaeThCs
0oOMiH MUTTEBUMH TOBIIOMJICHHSIMU ab0 BimeokoHbepeHIli. [P Tenedonis mo3Bosse
00'eTHYBaTH TOJIOCOBI BUKIIMKH, MEPEIaBaHHs JTaHMUX 1 BIJCO B OJTHOMY CEpBiCi, IO
3MEHIIIy€e TOTpedy B PI3MUHUX MEPEKAX.

Jlnist 3a0e3reyeHHs BUCOKOI SIKOCTI 00CIIyroByBaHHs B Mepexax I[P Tenedonii
BOXJIMBOIO € METOAWKA YMPaBIiHHA MPOMYCKHOK 3AaTHICTIO. KirodoBumu
napaMeTpaMM € MiHIMI3allisl 3aTpUMOK 1 3a0e3MeueHHs] cTabuIbHOCTI 3'eqHanb. JIJis
TOYHOTO BU3HAUEHHS 3arajibHOi 3aTpUMKU B Mepexi [P tenedonii Oyna crBopeHa

63



