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AHHOmayus — [poBeaeHbl 3KCNepuMeHTarnbHble uccre-
[OBaHWUA 3aTyXxaHWsl PafuvoBONH B HECKOMbKWMX Kopuaopax
rmaBHoro kopnyca XHYPQ3, obpasywowmx T-coeanHeHue. Pas-
paboTaH NpUBNKEHHBI METo[ pacyeTa YPOBHS 3aTyxaHus
pagvoBONH B KOPWAOPHBIX BOJIHOBBLIX KaHanax C MOMOLLbIO
mogenn XHYP3O Wi-Fi n naketa npuknagHbix nporpaMm
Microwave Office.

|. BBepgeHue

OfHUM 13 M3BECTHbIX MEXaHW3MOB pacrnpocTpaHe-
HWS PagMOBONTH MMKPOBOSHOBOIO AvanasoHa siBrsieTcs
OBWXKEHWEe BOJHOBbLIX (PpOHTOB BAOMb KOPMAOPOB 34a-
HUA WK ynuL, ropofoB, oOOpasylomx CBOeobpasHyo
pa3BeTBIEHHYO HanpaBnsowyo cuctemy. B [1] Gbinu
npoBeAeHbl NpeABapUTENbHbIE UCCNe0BaHUSA, LOKa3bl-
BalOLLME BO3MOXHOCTb MPUMEHEHUS K aHamnu3y Takux
HanpaeBnsitoOLLMX CUCTEM TEOPUU MUKPOBOJSTHOBBLIX MHO-
ronostocCHbIX Lenen. AkTyanbHOCTb uX obycrnosneHa
LUMPOKNM BHEApeHneM cuctem H6ecnpoBogHOro gocryna
ypoBHss LAN n MAN. B gaHHon paboTe, kak npogosike-
HUM HayaTbIX MCCNeaoBaHWN, uanaraeTcs paspaboTaH-
Has aBTOpaMu MeToAMKa pacyeTa KOpPWAOPHbLIX BOJHO-
BbIX KaHarioB U 3KCMEepPUMEHTarnbHbIM NyTEM [OKa3blBa-
eTcsl ee [OCTOBEPHOCTb.

Il. OcHoBHaA YacTb

Llenb paboTbl — goka3aTb BO3MOXHOCTb NMPOrHO3u-
pPOBaHWsI YPOBHS 3aTyxaHUsl PafMOBOMH B KOPUAOPHbLIX
BOJTHOBbIX KaHanax ¢ nomollbo mogenn XHYP3 Wi-Fi
[2] v nakeTa npuknagHeix nporpamm Microwave Office.
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Puc. 1. Cxema T-0bpa3Hoz0 kopudopa.
Fig. 1. T-corridor scheme
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Tabn. 1. ApXUTEKTYpHblE XapakTepUCTUKN KOPUOOPOB.
Table 1. Architectural descriptions of the corridors

N I, m hi, m
STaxa =1 | i=2 | =3 | i=1 | i=2 | i=3

3 25 | 37 | 37 | 30 | 30 | 30

4 26 | 35 | 35 | 45 | 45 | 45

[okasaTenbCTBO NPOBEAEM Ha NMpUMepe aHanusa u
3KCMepMMEHTarnbHbIX UCCEeA0BaHWI 3aTyxaHUs paguo
BOJTH B HECKOIbKMX Kopuaopax rnaBHoro kopnyca XHY-
P3, obpasytowmx T-coeguHeHue (puc. 1). ApXuTekTyp-

Hble XapaKTEPUCTUKN KOPUAOPOB pa3HbIX ITaXel ykasa-
Hbl B Tabn. 1. 3gecb kpome wWupuHbl |; NpuBeaeHbl m
BbICOTbI KOPMAOPOB h;.

Heobxoavmble Ans cpaBHEHUS C pacyeTamu 3JKcne-
pUMeHTanbHble AaHHble ObINK NoNy4YeHbl NPy UCNOMb30-
BaHun Wi-Fi obopynosanus npotokona IEEE 802.11b n
OMMUCaHHOM B [3] METOAMKN N3MEPEHUNA.

BasoBas ctaHuusa (BC) yctaHaBnuBanacb B nneye 1
T-pa3sBeTBneHus, a knueHTckme agantepbl KA1, KA2 —
B nnevax 2, 3. KnueHTtckne agantepbl AUCKPETHO (Yepes
1M) nepemeltanuck oTHocutensHo BC Ha pacctosiHue

' v r” 1 B KaxOoi TouKe NPOBOAMMWCH AECATUKPAT-

Hbl€ N3MepeHna.
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Puc. 2. 3amyxaHue cueHana 8 T-kopudope 3-20 amaxa.

Fig. 2. Signal attenuation in the T-corridor on the 3rd
floor

O6paboTka ux pesynbTaToB NpoBOAUNAchL C MOMO-
Wwhto pacnpegenenns CTbtogeHTa. YacTb akcnepumeH-
TanbHbIX M pacyeTHbIX KpUBLIX NMpuBedeHa Ha puc. 2.
MonHbIN 06beM aKCNEPUMEHTAsbHbIX U TEOPEeTUYECKNX
pe3ynbTaToB obcyxaaeTcsa B Aoknage.

B paspaboTtaHHoli ona pacyeta mogenu oTpesok Ko-
puaopa B T-pa3BeTBMNEHUM ANMHOW I NpeacTaBnseTcs
B BMAE OTpe3ka 3KBUBANEHTHOW AMWMHHOW NuHUM Ge3
noTepb ANMHON I, . JIMHMA kackagHO BKMovanach C ne-
pPEMEHHBIM aTTEHIATOPOM, YYUTbLIBAOLLMM NOTEPU pac-
npoctpaHenus L(r,/r,), roe r, — aTanoHHoe paccros-
HVe [4], OTHOCMTENbHO KOTOPOro MPOBOAMTCS pacyeT
3aTyxaHWs Ha TeKyLLeM paccTosiHAM I .

MaTpuua pacceaHuss YeTbIpeXmnontocHMKa 3SKBUBA-
JIEHTHOro KackagHomy coeUHEHUI0 JNIMHUN N aTTeHkoa-
TOpa umeet Bna:
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MaTtpuua 3anucaHa B NpeanonoXeHnn, YTO YEeTbIPEX-
MNOJTIOCHUK ABIAETCA COrfacoBaHHbIM C XapakTepuctuye-
CKMM conpoTtuserieHnem cBobogHoro NpoCTpaHCTBa U B3a-

UMHbIM, @ S =27/ A, A — pnuHa paGoyei BOMHBbI.

Cxema T-o06pa3Horo coegmHeHus ucnonbdyemasa ang
pacyeToB B nakeTe NpuKnagHbix nporpamm Microwave

Office npuBegeHa Ha puc. 3 (I =1, — oTpesok nuHUM
anuHon I ; AT1, AT2 — atTteHioatopbl; UM — namepu-
Tenb MOLLHOCTK).
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Puc. 3. Cxema T-06pa3Ho20 coeOuHeHUs ucrnosnb3yemasi
0719 pacyemos 8 rakeme rnpukIadHbIX npoepamm
Microwave Office.

Fig. 3. The scheme of the T-connection used for
calculations in Microwave Office

[na onpepenexna yposHen curHana S B Toykax I

(Hanpumep, nepsoro nneva) arreHioatopy AT1 npunu-
cbiBanuch 3atyxanust L(r /1), BblMMCTEHHbIE MO MeTo-

avike pabotbl [3]. AHAnNoOrM4yHoO BBIYMCAANUCHE U 3aTyxa-
HUsA aTTeHoaTopa AT2, yunTbIBalOLLEro NoTepu pacnpo-

CTpaHeHus OT TOYKM I, OO0 LeHTpa pa3seTeneHus. MNpu

3TOM W3MEPUTENN MOLLHOCTU M aTTeHwatopbl AT2 B
OOKOBBIX MneYyax WCKMYanucb, a OcTaBlUeMcsl aTTe-
HioaTopam AT1 npunuceiBanucb NOTEpU pacrnpocTpaHe-
HWUS1 Ha BCEW ANMHEe COOTBETCTBYHOLUMX MNSley.

HeTpyaHo 3amMeTuTb, 4TO TEOpEeTUYECKME KpUBbIE
XOPOLLUO COrnacylTcs C 3KCMEepPUMEHTanbHbIMKU B Mpe-
Jenax nons gonycka.

lll. 3akno4yeHue

[lokasaHa BO3MOXHOCTb MPOrHO3MPOBaHUSA 3aTyxa-
HUA B KOPWAOPHbIX paguoKkaHanax ¢ NOMOLLbI Teopun
MUWKPOBOSHOBBIX Lienen n mogenu XHYP3 Wi-Fi.
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Abstract — Experimental research of radio-waves attenua-
tion in several corridors of KhNURE main building forming T-
connection has been done. The approximate method for calcu-
lation of radio-waves attenuation level in corridor wave chan-
nels by means of KhNURE Wi-Fi model and a package of ap-
plied programs Microwave Office has been developed.

|. Introduction

One of the known mechanisms of microwave range radio-
waves distribution is wave fronts movement along of building
corridors or city streets forming an original branching directing
system. In [1] the preliminary research proving the possibility of
application of the theory of microwave multipolar chains to the
analysis of such directing systems was conducted. Their rele-
vance is caused by wide introduction of LAN and MAN level
wireless access systems. In the given work as continuation of
the started research, the developed procedure of calculation of
corridor wave channels designed by the authors is stated and
its reliability is experimentally proved.

Il. Main Part

The purpose of work is to prove the possibility of forecast-
ing the level of attenuation of radio-waves in corridor wave
channels by means of the model KhNURE Wi-Fi [2] and a
package of applied programs Microwave Office.

The proof we will make on an example of analysis and ex-
perimental research of radio-waves attenuation in several corri-
dors of the KhNURE main building forming a T-connection (fig.
1). Architectural characteristics of corridors of different floors
are specified in tab. 1. Besides width /, heights of corridors h;
are also provided.

Experimental data necessary for the comparison with calcu-
lations have been obtained using Wi-Fi equipment of IEEE
802.11b protocol and measurement techniques described in [3].
A part of experimental curves and simulations is provided on
fig. 2. The full volume of experimental and theoretical results is
discussed in the report.

In the model developed for calculation the corridor piece in

the T-branching of 1" length is performed in form of a piece of

an equivalent-length lost-free line of r, length. The line was
cascaded with a variable attenuator, considering distribution
losses L(r/r,), where r, is the ideal distance [4] concerning
which attenuation calculation on the current distance is carried
out.

The matrix of a quadripole dispersion equivalent to cascade
connection of a line and attenuator is written down in the as-
sumption that the quadripole is coordinated with characteristic

resistance of free space and mutual, and f=27z/1, 1 —is
the length of a working wave.

lll. Conclusion

The possibility of forecasting of attenuations in corridor ra-
dio channels by means of the theory of microwave chains and
model KhNURE Wi-Fi has been proved.
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