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AHoTauiA. 3aNpoONoHOBAaHO MOAENb NMPOrPaMHO-TEXHIYHOrO KOMMNAEKCY KOMN'toTepu-
30BaHOI CUCTEMM YNPABAIHHA MOHITOPUHIY HAaBKOJIMLHBLOIO CepenoBmLla 41 aBToMaTu3lau,ii
AOCNiAXKEHHA NapameTpis, NiABULLEHHA JOCTOBIPHOCTI AAaHUX, YCYHEHHA N0AMHM Bia Hebes-
NeYHUX 30H i nonepeaKeHHA HaA3BUYAMHUX CUTyaLild. Po3pobaeHo CTPYKTYpHY i npuHUmni-
aNbHYy CXemu cuctemn, obpaHo nporpamHe i anapatHe 3abesneyeHHs gnsa peanisauii npo-
rPaMHO-TEXHIYHOrO KomneKcy. MNpoBeaeHO MOAEeNt0BAaHHA CUCTEMW MOHITOPUHIY 3acobamm
iHTerpoBaHoro cepegosuwa Proteus. PeanisoBaHo npoTtoTMn i nporpamHe 3abesneyeHHs
NPOrpPaMHO-TEXHIYHOrO KOMMAEKCY KOMN'toTEPM30BaHOI cucTeMu, WO 3abesneyye Bisyanisa-
Lito NpoueciB KepyBaHHA. Po3pobaeHnii NpoToTMN CUCTEMM EKONOTIYHOTO MOHITOPUHIY Ha-
BKOJIMLWHbLOIO CepeaoBMLa Biapi3HAETbCA Bifg ICHYHOUMX BUKOPUCTAHHAM TEXHOOTIT Kpocn-
NaTPopMEHHOT apXxiTeKTYpK ANA MOBINbHUX NPUCTPOIB PiI3HMUX TUMIB i3 CEHCOPHUM EKPAHOM.
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Abstract. The model of program-technical complex computers, command and control sys-
tem of environmental monitoring automation study parameters, improve the reliability of
data, eliminating a person from danger zones and emergency prevention is proposing. Struc-
tural scheme in principle and system selected software and hardware to implement software
and hardware complex. The simulation system monitoring tools integrated environment
Proteus. Implemented prototype software program-technical complex computerized system
that provides visualization management processes. The developed prototype system of eco-
logical monitoring of the environment is different from existing technology cross platform
architecture to mobile devices of different types of touch screen.

Keywords: robotic system monitoring, the concentration of harmful substances, micropro-
cessor-based device software.

Bctyn. EKONOriYHWIM MOHITOPUHT A0BKINAA € Cy4acHOK POpMOto peanizauii
npoueciB eKoN0rYHOI A4iANbHOCTI 33 Aonomorot 3acobis iHpopmaTu3alii i 3a-
H6e3neuvye perynapHy OUiHKY i MPOrHO3yBaHHA CTaHy CepefoBULLA KUTTELIANDb-
HOCTI CyCniNbCTBA Ta YMOB QYHKLIOHYBAHHA €KOCUCTEM AN NPUMHATTA ynpas-
NIHCbKUX pilleHb WoA0 eKonoriyHoi 6e3sneku, 36eperkeHHA NpPUPoaHOro cepe-
AOBULLA Ta PaLLiOHANbHOTO NPMPOAOKOPUCTYBAHHA [1]. Po3pobka aBTOMaTm3o-
BaHUX iIHPOPMALiMHO-aHANITUYHNX TEXHONOTIN €KONOTYHOrO0 MOHITOPUHIY pi3-
HOMAHITHUX NPUPOAHUX i TEXHOFEeHHUX 06'EKTIB pi3HOro macwTaby € aKTyanb-
HUM HANPAMOM CYYaCHUX €KONOMYHUX A0CNIKeHb i NPAKTUYHOI AiANbHOCTI 3
NMUTaHb OXOPOHW HAaBKOJMLWHbLOIO NpPUpPoAHOro cepegosuma. OgHUM i3 ronos-
HMUX NOKA3HMKIB ePEeKTUBHOCTI yNpaBAiHHA CTAHOM HAaBKOJIMWHbLOIO cepesoBu-
LLla € CBOEYACHA Ta afieKBaTHA peakLia cyb'ekTa ynpasaiHHA Ha Moro 3miHu. [o-
CAMHYTU LbOr0 MOXNMBO NMLIE 332 HAABHOCTI CUCTEMM ONepaTUBHOrO CrnocTe-
peXeHHA M OTPMMaAHHA HeobxiaHOI NepBMHHOI iIHGOpPMaLii ANA NPURHATTA pi-
WweHb [2-5].

MUTaHHA 3aXUCTy AOBKINANA | 34IMCHEHHA MOHITOPUHIOBOI AiANBHOCTI 30Ce-
pearKeHi y poboTax B. MokiHa, |. AnekcaHApoOBa, B. lbOMKiHa,
A. 3anonbcbKoro, M. KnumeHko, /1. MenbHUKa, Ta iH. BHacnigok nposeaeHoro
aHani3y CTae 3po3yminnm, Wwo nobyaosa Ta epeKTUBHA peanisauyis Cy4acHUX CU-
CTEM EKOJIOTYHOro MOHITOPUHIY HeMoXnmBa 6e3 3acTtocyBaHHA iHGOpMaL,in-
HUX TEXHO/IOTiM Ta BNPOBaAKeHHA 3acobiB aBTomaTm3auii [4-7]. AnA BUpiLLEHHS
cbopmynboBaHUX Npobnem Ha Cyv4aCHOMY eTani PO3BUTKY TEXHIKM AOUiNbHO
BMKOPUCTOBYBATM KOMN'IOTEPM30BAHI CUCTEMMU, @ came MObinbHi poboTn, Aki
34aTHI NepecyBaTUCb Y HAaBKONIUWHbOMY cepefoBuLL BiANOBIAHO A0 Kepytouyoi
nporpamwu [2, 3].

MeTtoto poboTh € po3pobKa NPOTOTUNY POBOTOTEXHIYHOT CUCTEMUM EKONO-
rNMYHOrO0 MOHITOPUHIY AN1A aBTOMATM3aUIl AOCAIAKEHHA NAapameTpiB HAaBKOINLL-
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HbOro cepefoBULLA, NIABULLEHHA OOCTOBIPHOCTI AaHWUX, YCYHEHHA NOANHU Big,
Hebe3neyHnx AiNAHOK Ta CBOEYACHOIO nonepeaKeHHA Hag3BUYaMHUX CUTYaLLIN.

Marepian i pesynbtatu pocnigXXeHHa. B pe3ynbTati aHanisy npeameTHOI
obnacti 6yno 3anponoOHOBAHO CTPYKTYPHY CXeMy NMPOrPamMHO-TEXHIYHOIMO KOM-
NAeKCcy KOoMN'loTePM30BaAHOI CUCTEMM E€KONOFYHOrO0 MOHITOPUHIY HABKOAMLL-
Hboro cepegosula (puc. 1). 1o OCHOBHUX €N1eMEHTIB CUCTEMM HanexaTb: 610K
ynpaBAiHHA CUCTEMOID — LEe MIKPOMPOLECOPHUA OBUYMCNOBANBHUIA MPUCTPIN
AKNM BUKOHYBaTMMe 06pobKy AaHMX 3 AaTymkiB, 06pobKy KomaHg Ta nepeTBo-
PEeHHSA iX B HeobxiagHy Aito 3aBAAKKN iHWMM BaoKam.

PucyHok 1 — CTpyKTypHa cxema pob0oTOTEXHIYHOI CMCTEMM

MikponpouecopHUM NPUCTPIN, OTPUMYyOUM KOMaHay 3 6e3gpoToBoro pa-
Aiomoayns BignpaubOBYE BiANOBIAHMN LiA KOMAHAI NPOLEC KepyBaHHA ABUTY-
HAaMM NOCTIMHOrO CTPYMy Yepe3 NPUCTPiIM ynpaBaiHHA. [PUCTPIN ynpaBaiHHA
ABUTYHAMW MOCTIMHOIO CTPyMY 3343€ HEOOXigHUIM HANPAMOK pyXy ABUIYHIB i
WBKMAKICTb 3acobamm WIMPOTHO-iMNynbcHOI moaynsauii (LLUIM) Ta nosepTae Be-
NIYMHU LWBMOKOCTEN TAa HANPAMKY 40 MiKPOMNPOLECOPHOro NMPUCTPOD ynpas-
NiHHA. TAaKUM YMHOM, KOHTYpP ynpaBAiHHA 3aMWUKAETbCA. [laHi 3 AaTymnKiB 0bpo-
H6NAI0TLCA MIKPONPOLLECOPHUM NPUCTPOEM Ta NepeaatoTbCA Yepes padiokaHan
A0 MPUCTPOIO yNpaBAiHHA POBOTOTEXHIYHOK cucTemMoto. B pasi nepeBuLeHHA
AONYCTUMMX 3HAYEHb 3 AaTYMKIB, MOXKAMBA NPUMYCOBA 3YNMUHKA PYXY CUCTEMM i
nogava BignoBigHOro CBIT10BOro CUrHany.

Mpn nNpoeKTyBaHHi PoBOTOTEXHIYHOI CUCTEMM OBCTEXKEHHA MOHITOPUHTY
HAaBKONMLWHbOIO cepenosuwa byno BpaxoBaHoO Te, WO CUCTEMA MOBUHHA MATH
BUCOKY TOYHICTb ynpaBaiHHA. [MTOKa3HMKKM WBMAKOAIT MiKponpouecopa MOXHa
nepeHecT Ha BCIHO CMUCTEMY, TaK AK ABUIYHW nNpuBogy NNAatGopmMu € HU3bKO
iHEpUinHMMKU. ONna BMMIPIOBAHHA PiBHA 3apAay aKymynsaTopHoi b6atapei Ta 06-
YMCNEHHS 3HAYEHHA PiBHA KOHUEHTpauii Hebe3neyHnx peyoBuH (NpMpogHOro
rasy, i306yTaHy, YaAHOro Ta BYrneKmMcaoro rasy) 6yno 3acTocoBaHo psag, nepeT-
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BOPEHb, AKi NoB’A3aHi i3 poboToto apudpmeTnyHo-norivHoro npuctpoto (AJ1M) Ta
aHanoro-umdposuin nepetsoptoBay (ALM) mikponpouecopa IC3 ATMEGA 16
PU. JaHuii miKponpouecop OCHaleHMn gecatnpospagHmm ALM, ue o3Havae,
WO BMMIPIOBAHHA aHANOroBOI BEIMUYMHU MOXKe neXxaTtn B mexax Big 0 go 1023
OANHULb KBAHTYBaHHA. TaKMM YMHOM, 3ab6e3nedyeTbCa BUMIpOBAHHA aHAN0ro-
BOi BENMYMHU (Hanpyrn) 3 ABOMa 3HaKamMu nicns KOMMU, i NOXMOKOW BUMIpY
10,01 B.

Bnbip anapaTHux 3acobiB waci poboTOTEXHIYHOT CUCTEMU I'PYHTYBABCA Ha
napameTpax ryCeHUMYHoro xoay, rabaputHux posmipax, 3anaci MiLHOCTI, HasAB-
HOCTI peAyKTOpiB Ta MexaHikM ANna cnpolweHHa poboTn 3 HMUM Ta 3acobu gna
MOM/IMBOCTI PO3LWMPEHHA CUCTEMWU. BpaxoBytouu, WO NPOTOTUM MOXKEe MaTu
KOHTAKT 3 BUOyxoHebe3neyHMmn razamm, HeobxigHo 3abe3nevunTn MoXKAnBICTb
repmeTn3yBaTW KOJIEKTOPHI ABUIYHM NocTinHoro cTpymy (AMNC) ansa 6e3nekun Big,
MONMNBOTO BUHUKHEHHA ICKOP B MICLLi KOHTAKTY LLITOK 3 KO/IEKTOPOM.

Ha HacTynHomy eTani 6yno ob6paHO MiKpONpPOLECOPHUIM NPUCTPIA ynpaBs-
NiHHA. [ns 3ab6e3neyeHHA HeobXiaHMX QYHKLIN Ta AOCTaTHbOI 064YNCNOBANBHOIT
NoTy*HOCTi 6yno obpaHo mikponpouecopHy naatpopmy Arduino Uno R3. [ns
3abe3neyvyeHHA QYHKLUiM YyNpaBAiHHA MONOXKEHHAM Kamepu byno obpaHo mexa-
Hi3M naHopamyBaHHA/HaxuNy Kamepu. Pyx mexaHiamy 3abesneyyoTb aHanoro-
Bi mikpocepsonpuoagn MG90s. 3axonneHHA Ta Nepeaaya BiaeocurHany 3aimnc-
HioBaTMMeTbCcA A0CTynHo CCD Kamepoto HiYHOro 6ayeHHA, OCHALLEHOM ne-
pefasadem Ha vactoTi 1,2 Ty, noTyxHicTio 0,05 mBT.

Cuctema byna peanizoBaHa i3 BUKOPUCTAHHAM KpocnaaThopMeHHOI apxi-
TEKTYpU gna MobinbHUX NMPUCTPOIB PI3HOTO TUNY i3 CEHCOPHUM KepyBaHHAM.
Ona peanizauii nporpamHoro 3abesneyeHHA pPoHOTOTEXHIYHOI CUCTEMU E€KONO-
rYHOro MOHITOPUHIY HAaBKOJIMLIHLOIO CepeaoBuLLLA BUKOPUCTAHO cepeaoBuLle
pO3pobKM ANns npucTpoie Ha 6a3i onepauinHoi cuctemm Android ECLIPSE
Standart SDK Bepcii Kepler Service Release 1, a gna mikponpouecopa — cepeso-
Buuwe Arduino IDE.

Ona pocnigeHHA PYHKLiIOHYBAHHA CNPOEKTOBAHOI cuctemun byno BUKO-
HAaHO MoAentoBaHHA y cepeposuuli Proteus 8. Mogenb poboToTEXHIYHOI CuHC-
TeMU eKONOrYHOr0 MOHITOPUHIY HABKOJIMIWLHBLOIO CepeaoBULLA HaBedeHa Ha
puc. 2.

CTBOpeHa mogenb A03BOINAA NepeBipUTU QYHKLiIO yNpaBAiHHA ABUryHa-
MU Ta AOCNIAUTU BigNpaLOBaHHA KOMaHA 3 NOCNiA0BHOro nopty. MNpu BBeaeH-
Hi BIgNOBIAHOT KOMAaHAM A0 BiKHA BIPTYaabHOro TepmiHany BUKOHYETbCA Bian-
pautoBaHHA AaHOT KOMaHaMW.

Po3pobneHa mogenb pobOTOTEXHIYHOI CUCTEMM EKONOTNIYHOTO MOHITOPUH-
ry HAaBKOZIMLLHBLOIO CepefoBULLA MAE BUTNAL MEXAHI3MY HA FYCEHUYHOMY XOA
npeAacTassieHa Ha puc. 3, a. KOHCTPYKTUBHO BMKOHAHA Yy BUINALI KOHTEMHEPIB,
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AKi 3aKpinaeHi Ha ryceHMYHoMy waci. B HUX 3Haxo4ATbCA YNAbTPA3BYKOBMIN Aa-
NIbHOMIp, AaTYUK, MIKPONPOLECOPHUI NPUCTPIN yNPaBAiHHA Ta iHWI 610KMN.

PucyHoK 2 — Mogenb cuctemu B Proteus 8

a) 6)
PucyHok 3 — KomntoTepmnsoBaHa cMcTema ynpasBAiHHA: a) 30BHiLLHIA BUrNsA;
6) naHeNb KepyBaHHSA

Ha nepeaHit 4YacTUHIi Kopnycy cucteMu po3milleHi OCBITAKOBaNbHI Npuna-
AV Ta YNbTPa3BYKOBUM AaNbHOMIP. B nepegHboMy BiACiKY pO3MiLLy€ETbCA OCHO-
BHa aKymynatopHa 6atapea Ta 6anaHCyBaslibHUW BAHTA)K O1A YPiBHOBAXKEHHSA
LeHTpYy macu mogeni. 3agHA 4YaCTUHA CUCTEMU MICTUTb OCHOBHI eN1eMeHTU Ke-
pyBaHHsA (puc. 3, 6).

BucHoBKK. Ocob61uBicTIO po3p06/1EHOI NPOrpamMHO-TEXHIYHOFO KOMMNAEKCY
KOMM'tOTEPM30BaHOI CUCTEMW YNPABAIHHA € BUKOPUCTAHHA KpocnaaTthopmeH-
HOI apxiTeKTypu ana MobinbHUX NPUCTPOIB Pi3HOrO TUMY i3 CEHCOPHMM Kepy-
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BaHHAM. Ha OCHOBIi CTBOPEHOro MPOTOTMUMNY MOXHA CTBOPUTU Ailovy cUCTemy
€KOJIOMNYHOro MOHITOPMHIY HAaBKOJIULLHBOTO CepeaoBULLA LWAAXOM NiABULLEHHA
NOTYXKHOCTIi KOPNyCy Ta BMKOHABYMX MeXaHi3MiB, BUKOPUCTAHHA [043aTKOBUX
AATYMKIB ANA BUMIPIOBAHHA NapameTpis cepenosuna. MNMoganblii gocnigxeHHA
6yayTb CNPAMOBAHI Ha PO3WMPEHHA PYHKLiIOHANIbHUX XapaKTEPUCTUK CUCTEMM
Ta il aBTOHOMHICTb ANA aBTOMaTU3aLii NPUMAHATTA pPilleHb NPO CTaH HAaBKOAMULL-
HbOrO cepenoBULA.
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