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IIpoBeneHo MOCHIT:KEHHS CHCTEM JAUHAMIYHOTO MOHITOPMHIY 3 BiZoOpameHHSIM
OTPUMAaHMX pe3yJbTaTiB Ha BHALIeHOMY caiiTi B Mepexi IHTepHeT Ta BHKOPHUCTAHHAM
MOOITBbHUX BUMIpIOBAJIbHUX NpHCcTPOiB. Iloka3zaHo, o Npu HbOMY BUHUKAIOTH JBI 101aTKOBI
npodjeMu NMOPIiBHAHO 3 BUKOPUCTAHHAM JIHIIE CTAIOHAPHUX BUMipIOBAJIBHMX NPHCTPOIB.
s BupimeHHs oAHi€EI mMpoOjeMM — 3MeHIIEHHS 3aBAHTAKEHOCTI 0e3MPOBIIHOr0 KaHaIy
3B’ 13Ky — 3allpONOHOBAHO BUKOPHMCTAHHS MONePeIHBOI 00POOKH MOCTITOBHUX pe3yJabTaTiB
BUMIpPIOBaHHSI B MOOLTbHUX BHMIpIOBAJLHUX NpUcTposiX. CHpocTHTH BHPpilIeHHS Apyroi
NnpodeMu — 3MEHIIEHHs] TPYAOMICTKOCTi 00po0KM BCiX pe3yJbTaTiB AJs iX BifoOpaskeHHsS Ha
BUIiJIEHOMY CaliTi — 3aMPONOHOBaHO 3a0e3Me4YnTH 3aMiHOIO JIOTIYHMX omnepauiil rpagpiyHUMHU
no0y/0BaMH 3 BUKOPMCTAHHSAM 3alPONOHOBAHOI0 METOAY.

KalouoBi cioBa: cucrteMu MOHITOPUHTY, Oe3NpoOBiAHUII 3B’'A30K, HHdpoBa 00podka
curnajis, meron “ 2D-3D-2D/".

B.M. Stryhalyk, V. O. Pdlishok, V.V. Rippenbeyn
Lviv Polytechnic National University

THE SYSTEM OF DYNAMIC RADIOMONITORING
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The environmental monitoring systems that display the obtained results on a dedicated
site in the Internet are considered. The most common systems consist of one or more
measuring devices that form the measuring system located in a controlled stationary object.
Such objects can be large settlements and ecologically dangerous enter prises. Each measuring
device generates data about the coordinates of it's location (longitude, latitude) and the levels
of controlled environmental parameters. Measuring devices transmit preformed infor mation
through the main communication channel to the center of data collection and processing.
However, the known system monitors only a few fixed points, which may be not enough within
the state. There may be cases when the fixed points of the environmental parameters will not
exceed the permissible limits but between them the situation could be alarming. Thereforeit’s
necessary to create a system of dynamic radiomonitoring of the environmental parameters
with increased infor mativeness about points carrying radiomonitoring by ensuring that the
system can function not only with stationary measuring devices but also mobile. As a result,
there are two problems: a significant increasing of the workload of the wireless
communication channel and the increasing amount and complexity of the results of processing
in order to reflect them on a dedicated website. Thus it's necessary significant system
improvements.

For significantly reduction of the wireless channel’s workload the sequential pre-
processing of measurement results in mobile measuring devices is proposed. If some
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parameters (latitude, longitude and measured parameter) for two consecutive measurements
differ dlightly, that is within acceptable limits, only labd is transmitted that indicates the
parameters immutability. Then in the data centre according to the brief supplied labe the
restoration of primary needable to displaying information is done. This dramatically change
the amount of infor mation about the results of measurements at a certain time from each of
the measuring devices. This system construction requires a single complication of each
measuring device, which in general leads to a permanent reduction of the workload of the
wir eless communication channel.

In order to reduce the complexity of processing all the results to display them on a
dedicated website offered a replacement logic operations graphical construction. The fact is
that for results displaying it’s needable to check each of them for exceeding or not exceeding
the permissible level. This test requires the use of logical operations that are quite time
consuming, So require certain time costs. T her efore, an important issue is the reduction of the
indicated time costs. For the above stated purpose in the data center the advanced data
processing is using, which consists in replacing the logic checks by graphical constructions.
This construction is based on the use of the proposed method “ 2D-3D-2D/".

Key words: monitoring systems, wireless communications, digital signal processing,
method “ 2D-3D-2D/".

Beryn. Bimoma cucrema AMHaMIYHOIO PaiOMOHITOPHHIY IMapaMeTpiB HABKOJHUIIHBOTO CEpeo-
Buia [1], B skiit orpuMaHy iH(pOpMAIlit0 PO3MIIILYIOTh Ha CIEiaIbHO BULJICHOMY CaldTi Mepexi [HTepHeT.
Taka cuctema CKIaa€Tbesl 3 JIEKUTBKOX BHMIPIOBAIBHUX MPHUCTPOIB, MO (HOPMYIOTh BHMIPIOBAIbHHUH
KOMIIJIEKC, PO3TalllOBaHWH HAa KOHTPOJIBOBAHOMY CTallloHApHOMY 00 €kTi. TakuMu 00’ €KTaMH MOXYTh
OyTH BeJNMKI HaceleHI NMyHKTH Ta CKOJIOTIYHO HeOe3meuHi mignpueMcTBa. OjHaK BigomMa cHcTEMa
3a0e31euye MOHITOPHUHT JIMIIIC B JSKUIBKOX CTaIllOHAPHUX TOYKaX, YOro Moxe OyTH HEOCTaTHBO B MEXax
nepkaBi. MOXITMBI BHIAJKH, KON Y (PiKCOBaHMX TOYKaX MapamMeTpd HaBKOIHUIIHBOTO CEPE/OBHUINA HE
OyayTh MEPEBUIIYBATH JOMYCTUMOI HOPMH, & MK HUMH CHUTYaIlisi MOXKe OyTH 3arpOo3JIUBOIO.

ToMy HEOOXiIHO CTBOPHTH CHCTEMY THUHAMIYHOTO PaiOMOHITOPHHTY ITapamMeTpiB HABKOJIHUIITHHOTO
cepenoBHIa 31 30UIBIICHOK iH(OPMATUBHICTIO MPO TOYKH IPOBEACHHS PaJiOMOHITOPUHTY, 3abe3re-
YHUBIIN MOKIIMBOCTI (DYHKIIIOHYBaHHS B CUCTEMI HE TUTBKHM CTalliOHAPHUX BUMIPIOBAIILHHUX MPHUCTPOIB, aje
TaKOX 1 3HAYHOI KiTbKOCTI MOOUTbHMX [2]. Ilpu 1bOMY HEOOXiIHI CYTTEBI BIOCKOHAJCHHS HaBEICHOI
CHCTEeMH. BIOCKOHANEHHS CTOCYIOTHCS JIBOX ACIEKTIB: 3MEHIIEHHS 3aBaHTKEHOCTI KaHaly 3B’ S3Ky 3a
ICTOTHOr0 30UTBIIEHHS] KUTBKOCTI BHMIPIOBAIbHUX TPUCTPOIB; 3MEHIIEHHS TPYAOMICTKOCTI OOpOOKH
3HAYHOI KUTbKOCTI MPUHHATUX CHTHAIIIB 3 METOIO BiJIOOpasKEHHS Ha BUJUJICHOMY CalTi.

3MeHIIEHHS 3aBaHTAKEHOCTi pagiokananxy. TumoBa cTpyKTypa CTalliOHAPHOTO BUMIPIOBAIILHOTO
KOMILIEKCY HaBe[leHa Ha puc. 1.

BUMIpHIBaNEHWA KOMNNEKC

BUMIpHBANbHKA NpUeTpii 1 AOAATKOBN npuiiMansHo-
| % KaHan nepefaBansHKi
ADBTOTA, ‘ IE'A3 NpUCTPIf
] Ky prETp!
| wnpota, A2 ‘ -
‘ piBEHE, A3 ‘

BUMIpHBANEHWA NPUCTRIA k| —w

Puc. 1. Cmayionapruil 6umiprosanbHuil KOMIIEKC
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KoyeH 3 BUMIpIOBAILHUX MPUCTPOIB (popMye IaHi MPO KOOPAWHATH HOrO po3TallyBaHHs (JOBrOTY,
HIMPOTY) Ta PIBEHb KOHTPOJIHOBAHOIO MapaMerpa HaBKOJIHUIIHBOTO CepeoBHIa. BuMiproBaibHi pHCTPOi
4yepe3 JO0MAaTKOBUI KaHan 3B'sA3Ky (K MpaBWiIO, MPOBiITHMI) MoAaroTh cdopmoBany iHdopmaliro Ha
npUAMaIIbHO-TIepeaBaIbHAN TTPUCTPIM.

Jlami maHi 3 KOXKHOTO BHMIPIOBAJILHOTO KOMILJICKCY Yepe3 OCHOBHHI KaHasl 3B’ 53Ky (SK MpaBMIIO,

0e3npOBIHUI) MepeqatoThCs y MPUHMAIbHUI MPUCTPId, PO3TAIIOBAHUI B LIEHTPi 30MpaHHS Ta 00POOKH
JaHUX.

| BUMMiDKOBANLHMI KOMNNEKE 1 UeHTp 3BnpaHHA Ta obpobkn naHnx
* npiMansHUi obpobka BUZINEHNI
N : npucTpin LTI cant
OCHOBHWIl KaHan 38'A3
Ky ——~ » ey

EWMIDHIEANEHWA KoMnnekc k

¥

DCHOBHWA KaHan 3BA3ky >

Puc. 2. Cucmema monimopuney 3i cmayioHapHux KOHMPOJIbOBAHUX 00 €KMIG

Jani npudHATI CUTHAAM IOJAIOThCS B By301 OOpPOOKM JHaHUX, A€ 3MIMCHIOETHCS TPYAOMICTKA
00pobka. OOpobIeHi 1aHi MONAIOTHCS HA BUIUICHHH caldT B Mepexi [HTepHer.

VY BHIaIKy BUKOPUCTAaHHSI MOOUTLHUX BUMIPIOBILHHX MPHUCTPOIB iX 3arajbHa KiTBKICTh Y CUCTEMI
CYTTEBO 30UIBIIYEThCS. Tako KOHTPOJIHOBAHUM MOXKE OYTH TUMUYACOBO aBapiiiHWN 00’ €KT, Ha SKOMY
JOIIIBHO BHUKOPHUCTOBYBATH IEPECYBHI BUMIPIOBajbHI KOMIUIEKCH. B pe3ynbrari Juis Takoi CHUCTEMHU
XapakTepHi JBi 0COOIMBOCTI, MOPIBHSAHO 13 cHcTeMOIO (puc. 2):

+ PI3KO 30UIBIIYETHCS 3aBAHTAKEHICTh OCHOBHOI'O KaHATY 3B’ SI3KY;

- 1CTOTHO 30UIBIIYETHCS 00’ €M AHUX, IO MUIIraloTh 00poOIli 3 METOI PO3MIILICHHS Ha CaTI.

3 ypaxyBaHHSM BKa3aHHX 0COOJIMBOCTEH 3ampornoHOBaHO [3] MOOUIbHUI BUMIPIOBAIBHUN KOMILJICKC

(puc. 3).

MoBINEHKA BUMIPHBANEHMA KOMIMEKC

EMMIPHBANEHMIA NPUCTRINA obpobKa BUMIDAHWK JaHHX MOBINEHWA NPUCTRIRA

| poeroTa, Al ‘

| wupota, A2 ‘ —>

| piBeHE, A3 |

Puc. 3. Mobinvruil 6umiproganvHuil KOMniexc

OcobnuBicTIO MOOLTBHOTO BUMIPIOBAIBHOTO KOMIUIEKCY € 3aCTOCYBaHHS JIOJATKOBOro OJ0Ka
00poOKH BUMIpsHUX qaHuX Al, A2, A3 3 MeTOIO 3MCHILICHHS HaBaHTKECHHS Ha OCHOBHMM KaHaJl 3B’ SI3KY.
PosrisiHeMo cyTh TaKoro 3MEHIIICHHS] HAaBAaHTaKCHHS:

- SIKIIIO TAaKUi KOMIUIEKC epedyBa€e B HEpyXoMoMy cTaHi (ab0 B MeKax JOMyCKY TOYHOCTI MOAAHHS
KOOp/IMHAT) MDK JBOMa CYCiOHIMH 4YacOBMMH BUMIpIOBaHHsAMH naHMX Al Ta A2, To Hema morpedu
MOBTOPIOBATH Ha HACTYIHOMY eTarti rpomizaki gaHi A1 ta A2 (1ocuTh BUCIATH KOPOTKY JOJATKOBY MITKY,
sIKa TATBEPKYE TX HE3MIHHICTb);

- AKIIO piBeHb A3 MK JBOMa CYCiIHIMM YaCOBUMH BHMIPIOBaHHAMH IaHWUX HE 3MiHHMBCS (a0 B
MeXax JIONYCKY TOYHOCTI TMOJAHHS pe3yJbTaTiB BUMIPIOBAHHS), TO QHAJOTIYHO JOCHTh BHCIATH IHIIY
KOpPOTKY JIOJIATKOBY MITKY;
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- TIOCWJIATH JIOJaTKOBY MITKY OOOB’s13KOBO, IHAKIIIE HEBIZOMO, YH 3I1HCHIOBAJIMCh BUMIPIOBAHHS Ha
HACTYITHOMY YaCOBOMY IHTEpBaJIi.

VY pe3ynbTati 3amporoHOBaHa BJOCKOHAJEHA CHCTEMa MOHITOPHHTY 3 BUKOPHUCTAHHSM MOOUTBHHX
BHUMIPIOBAJIBHUX KOMILJIEKCIB.

ueHTp 3bupaHHA Ta obpobkn ganux

| BUMIpHOBANEHWA Komnnekc 1 ‘_). OCHOBHWIA

............................ HERET NPUIAMANEHHWI obpobka BUAINEHW
: " 3B A3KY NPUCTRIR aHMX i
‘ BUMIpHBaNEHUA Komnneke k |—) pucTp ’::J'EI,D,DC};D B2
- HaneHa)
MoBinsHWA : » —
BUMipHOBaNEHUA Komnnekc 1
MoBINEHUA -
BUMIPHIBANEHWA KOMMAEKE N

Puc. 4. Cucmema moHimopunzy 3 6UKOPUCMAHHAM CINAYIOHAPHUX
ma MOOLIbHUX UMIPIOBAILHUX KOMNJICKCIB

VY wmifi cucreMi BUKOPUCTOBYIOTBbCS MOOUIBbHI BHMIprOBaibHI KoMiuiekcu (puc. 3), siKi 3aBISKH
3IIMCHEHHIO B HUX OOPOOKH JTaHWX MOXKYTh 3HAYHO 3MEHIMTH 3aBAHTAXKEHICTh PaJlilOKaHAIY.

MinBuiennsi edekTHBHOCTI 00poOKM pe3yabTaTiB MoOHIiTOPpUHrY. Takok OCOOIUBICTIO
3aIpONOHOBAHOI CHCTEMU MOHITOPUHTY € MiIBUIIEHHS e(eKTUBHOCTI 00pOOKH MPUHHATHX JaHUX B IIEHTPI
ix 30oupants (puc. 4). [puiiuaTi qaHi miAIAraoTh MOMEPeaHii 00po0OIl mepes iX BiqoOpakeHHsIM Ha CalTi.
OpnHiero 3 nielt Takoi 0OpOOKH € TIepeBipKa TaHUX

A3i<A3,n, (1)
ne A3,,; — AOIycTUME 3HaYCHHST BUMIPSIHOTO napaMerpa A3.

VY Bunajnky BUKOHAHHS 1€l yMOBHU cUTYallis Oe3neuHa Ta BijoOpakaloThcs OTPUMaHi JlaHi Ha CalTi
OJIHMM KOITbOPOM, HallpHKIaJ, CBITIMM. HaBraku, sIKIIO He BUKOHYETHCS 111 YMOBa, CUTYallis HeOe3meyna,
110 BiZIOOpa)a€ThCs Ha CAiTi IHIIMM KOJIbOPOM, HANPUKIIAA TEMHUM (puc. 5).
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Puc. 5. Bioobpaoicenns pesyiomamie MOHIMOPUH2Y HaA cami
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Aute mij 4ac 3/1iHCHEHHS] MOHITOPHHTY KUIBKICTh BUMIPSHUX 3Ha4eHb A3, MOXKE CTAHOBUTH COTHI i
HaBITh THCAYI, a nepeBipka (2) € JoridHow, TOOTO BUMAarae MeBHUX 4acoBHX 3aTpar. ToMy akTyaJ bHUM €
MUTAHHS 3MEHIICHHS BKa3aHUX YaCOBHX 3aTpar.

3 BKa3aHOK METOI B IEHTpi 30MpaHHs Ta 0OpoOkM naHuX (puc. 4) BHKOPHUCTOBYETHCS
BJIOCKOHaJIeHa 00po0Ka JaHuX, siKa MOJISIrae B 3aMiHi JIOTIUYHKX nepeBipok (2) rpadiyaumu nodygoBamMu
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Puc. 6. Bioobpaoicenns pesyibmamie MOHIMOPUHEY 8 NPOCMOPOGLU CUCmeMi

IIpy 1pOMy BHKOpHCTOBYeThCs [4] Merox “2D-3D-2D. Pesynbraté BEMipioBaHHS A3 MOXHA
BizoOpasuTu Ha rwiomuHi (2D, BigkiaBmm mo oci X nopsakouii Homep (i), a o oci y — 3HaueHHS A3).
Aute orpuMani 3HadeHHs A3 (HampuKiIai, IMiJ yac BUMIpIOBaHHS piBHsA pamiamii, 1e A3,,,=30 MxP/rom)
3amporoHOBaHO BimoOpakatu (puc. 6) B mpocTopoBiii cucreMi koopauHat (3D). Skimo mpu mnpomy
BHUKOPHUCTATH JIOTIOMDKHY IUIOMIMHY Ha piBHI A3,,, Ta 3IICHUTH MPOEKII0 OTPHMAaHWUX PE3yNbTaTiB
(pwc.6) Ha TOpH30HTAIBHY IUIOIIMHY “ IOBrOTa — IIMPOTA”, TO OTPUMAEMO iH(OPMAIIiIO TIPO BCi 3HAUEHHS
A3, mis sSKUX HE BHUKOHYEThCS ymoBa (2), Oe3 BUKOPUCTAHHsS JIOTIYHHX OIeparii. Ase Tomi
BTpauatuMerhesl iHGopmariist mpo OesnedHi 3HadeHHS A3, TOOTO iH(oOpMalis Mpo TOYKH, B SKHX
MIPOBOAMIIMCH BUMIPIOBAHHS. 3 METOIO YCYHEHHS BKa3aHOTO HEMOJIKY BIOCKOHAIOIOTE MO0y 10BY (pHc. 6),
JIOZIAt0UH JI0 BCIX BUMIPSHUX 3HaueHb A3; BennunHy A3, Ta BioOpakatouu iX MpO30pHMH.
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Puc. 7. Boockonanenns 8i000paicenHst pe3yibmamié MOHIMOPUHEY
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SIKIO 3AICHUTH MPOEKINI0 pe3yibTaTiB (pUC. 7) aHAIOTIYHO HA TOPU3OHTAIBHY IUIONIMHY “ TOB-
roTa — mupora”, TO B IbOMY BHIIAJIKY MOKJIHBI JIBa BapiaHTH 3a 3aJaHOI IOBI'OTH Ta IIHPOTH:

- BHIIE BiJI JOAATKOBOI TUIONIMHU OYIyTh JIMIIE TIPO30Pi KOMITOHEHTH, JJIS SIKUX BUKOHYETHCS yMOBa
D;

- BHILIE Bl JOJaTKOBOI IUIOIIMHU OyayTh HAsBHI IIPO30Pi Ta HEMPO30pi KOMIIOHEHTH, JUIS SKUX HE
BUKOHYETHCS ymoBa (1).

OueBHaHO, IO BHACTIZOK 3IIHCHEHHS TIPOEKIii pe3yapTariB MoHiTopuHry (puc. 7) Ha
TOPU30HTAIbHY IUIOMKHY (puc. 5) OTpUMaHO: TPO30pi KOMIOHEHTH IS THX PE3YJbTaTiB, KOJIH
BUKOHYETHCsI yMoBa (1), Ta HEMpPO30pi KOMITOHEHTH Yy BUMAIKy HEBUKOHAHHS yMOBH (1).

BucnoBku. I1Iupoko BUKOPUCTOBYIOTHCS CHCTEMH MOHITOPHHIY HABKOJHMIIHBOTO CEPEAOBHUINA 3
BiJOOpaKEHHSIM OTPHMaHUX pE3yJNbTaTiB Ha BHJIUICHOMY caiiti B Mepexi Iarepuer. Ilpum upomy
HaifuacTile BUKOPUCTOBYIOTCS CHCTEMH 31 CTalliOHAPHUM PO3MILIEHHSIM BUMIPIOBATbHIUX KOMIUIEKCIB.

OcraHHIM YacoM BHHHUKae Bce Oibla MOTpeda BUKOPUCTAHHS TaKOXK MOOUTFHUX BUMIpIOBaTbHUX
KOMIIJIEKCIB, KUIBKICTh SIKMX 3HA4YHO 30UTbIIyeThes. [IpM 1mbOMy BUHHMKAIOTH JIBI NMPOOJEMHU:. 3HAYHE
30UTBIIEHHS] 3aBaHTAXKEHOCTI OE3MPOBIAHOTO KaHATy 3B'SI3Ky Ta 30UIBIICHHS 00 €My OTPUMaHHX
Pe3yabTATIB 1 TPYJOMICTKOCTI iX 0OpOOKH 3 METOO BiOOpa)keHHs Ha BUALJICHOMY CaiTi.

JIyis  ICTOTHOrO 3MCHILEHHS 3aBaHTaXCHOCTI OE3MPOBITHOIO KaHANy 3B SI3KYy 3alpPOIIOHOBAHO
BUKOPUCTAHHSI TOMEPEeJHhOT OOpOOKHM TIOCHJIOBHUX pEe3yJbTaTiB BUMIPIOBAHHS Yy MOOLIBHUX
BHUMIPIOBAIIBHUX KOMILJIEKCAX.

3 MerTor 3MEHIIEHHS TPYIOMICTKOCTI OOpOOKM BCiX pe3ynbTaTiB ais iX BigoOpakeHHS Ha
BUJIJICHOMY CaiiTi 3aIpOITIOHOBAHO 3aMiHYy JIOTTYHUX orepaliil rpadiyarnmMu modyaoBamMu.
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woxk B.O. Il HBEJ] YVAJ]. — JIvsis, 2010. — 224 .

200



