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HUHTEJUIEKTYAJIBHASA CUCTEMA I'OPOACKOI'O
YJINYHOI'O OCBELIEHUA

Almomauuﬂ. B cmamve npedﬂoafceHa UHMEIEKMYWIIbHAA cucmema ynpaesjieHUusl
ZOPOOCKZ/{M YIAUUYRbIM OC6eUWEeRUEM, NO36OJIAIOWAA CYUWECMBEHHO CHU3UNTb paCXOC)bl Ha
nompe@zeHue INEKMpOIHepeUuu U 06Cﬂy3fCMSClHM€ HAPYIHCHBIX  0CBENUNIE/IbHbLX
YCmMAaHoOBOK.

A.V. Akhremchyk, P.V. Kardashov, E.N. Muzychenko
Belarusian State Agrarian Technical University
Minsk, Republic of Belarus

INTELLIGENT CITY STREET LIGHTING SYSTEM

Abstract. The article proposes an intelligent control system for urban street
lighting, which can significantly reduce the cost of electricity consumption and
maintenance of outdoor lighting installations.

B ropoje Hapy>XHOE OCBEIICHUE oOnmamaer  OOJIBIION
NPOTSDKEHHOCTBIO M Pa3BETBICHHOCTHIO, C OOJBIIMM  KOJHMYECTBOM
AJIEKTPUICCKUX IIHTOB M CBETHJIBHUKOB. B 3aBHCHMOCTH OT TOTO, KaKOM
O0BEKT HEOOXOAMMO OCBellaTh, HUCHOJIb3YIOT COOTBETCTBYIOLIUIN BH]
YJIIMYHOTO OCBeIIeHUs. CUCTEMBI YJIMIHOTO OCBEIICHHUS 00JIaJal0T BHICOKOH
YS3BHUMOCTBIO, TAK KaK MX TOYKH pa30pocaHbl TI0 OTPOMHOM Tepputopun. Ux
paboTOCTIOCOOHOCTh ~ HEOOXOAUMO  TOCTOSIHHO  KOHTPOJMPOBATH U
pETyJIMPOBaTh.
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NuTtennekTyanbHas cUcTeMa YJIWYHOTO OCBEIICHUS MPEICTaBISET
co00l YHUKAJIBHYIO CUCTEMY, B KOTOPYIO BXOJIUT COBOKYIMHOCTh YJIUYHBIX
JaMI C CUCTEeMOW aapecHOTO yMHpaBlieHUS B 00JacTU OCBElIeHHs Ha Oa3e
npotokosioB RF wmu LoRA (ampecHoe u TpymmoBoe yIpaBlICHHE
CBETWJIbHUKAMH, MOHHUTOPUHI  COCTOSIHUS  CBETHJIBHUKOB, BEJCHUE
MPOTOKOJIAa COOBITUN, BOBMOXKHOCTD YIIPABJICHUS SIPKOCTHIO CBETUIILHUKOB).
Mexay HUMH TOCTOSSHHO UAET OOMeH HMH(opMaluen, mocTymnamuen Ha
CIEHHUAJIBHO MpPEJIHA3HAYCHHBIA KOHLEHTPATOP U 3aTeM Ha cepBep. Takoe
YCTPOMCTBO CIIOCOOHO YNPABIATh U IPKOCTHIO YIIUYHBIX JIAMII, OTIUPAsCh Ha
noroAHbie yciaoBusi. Eciu kakasi-To tammna nepecraiia GyHKIIMOHUPOBATD, TO
3TO Oy/ET U3BECTHO JIUCTAHIIMOHHO.

CuctemMa aBTOMaTHU3UPOBAHHOTO ympaBieHus ocsenieHuem CAY
«Cutunaty mnpenHa3HauyeHa IS aBTOMAaTHUYECKOTO M OMNEPaTUBHOIO
yIOpaBlIeHUsT OO0BEKTAMU  TOPOJICKOTO  OCBEILICHUS, KOHTPOJS  UX
TEXHUUYECKOTO COCTOSIHUS U CHIDKEHUS MTOTPEOJICHUS AIICKTPOIHEPTUH.

ABTOMATHUYECKOE YMPABJICHUE OCBEIICHUEM OCYIIECTBISETCA IO
corjlacoBaHHoMy rpaduky, pa3pabOTaHHOMY HWHAUBUIYAIbHO  JJIA
KOHKPETHOTO pEeruoHa, ¢ Yy4YETOM MECTHBIX U  aCTPOHOMHUYECKUX
ocobeHHocTet u (akTopoB. B ciyyae aBapuifHOW CUTyaluu, IMpU
BO3HMKHOBEHHWU HEHUCIPABHOCTH B JJIEKTPUUECKOM CeTH, TpeldyeTcs
MOCTOSIHHBIA KOHTPOJIb Pa00TOCIIOCOOHOCTH CETEl HApY>KHOTO OCBEIICHUSI.
B cBs3u ¢ 3TUM HEOOXOAMMO MPOBOAUTH MEPONPHUATHS TI0O MOJICPHUBAIIUU
ceTell HApy>KHOIO M  APXUTEKTYpPHOI'O OCBEILIEHHUS, BHEAPATb U
COBEpIIECHCTBOBATh HOBBIE CHUCTEMbl aBTOMATU3MPOBAHHOIO YHPABJICHUS
OCBEILIECHUEM.

CAY «Cutunait» no3BoJsIET JOCTUYb ONEPATUBHOCTH B YIIPaBJICHUN
CEeTSAMM  HAPY>KHOTO W  ApPXUTEKTYPHOTO  OCBEILECHHS, TO3BOJSET
OCYILECTBIISITh TEJIEKOMMYHUKAIIMOHHBIM KOHTPOJIb COCTOSIHUSI CETeH U
pUOOPOB, YNPABJISITh PEKUMAMU TOPEHUS CBETUIILHUKOB, JTUCTAHIIMOHHO
VIPaBISATh OCBEIICHUEM YJIHI] MO 3apaHee 3aJaHHOMY TpaduKy, a TakxKe
BECTM y4eT DOHEpPromnorpedjeHuss ¢ cieauTh 3a 3(PGEeKTUBHBIM
HCnoJib30BaHueM 3jiekTpodHepruu. B coctaB CAY «Cutunait» BXOMIAT:
mkad ynpasienus HapyxkHbiM ocBemenueM (IITHO); mporpammupyemsbrit
rojioBHo koHTposuiep (I'K) 1ns JOuCTaHIIMOHHOTO yOpaBIEHUS W
oOmnamaroruii 6ecrpoOBOIHBIMU TEXHOJIOTHSAM Tiepeaaun JaHHbIX o RF wmm
LoRA, ¢ GSM/3-5G momemom, (NbiOT — omnmuonansHO); mkad s
yctanoBku 'K u momomHuTensHOro 000pYyIOBaHWS; MYyJBT OIEpaTopa
(cucTemHBIN OJIOK, MOHUTOP, KJIABUATypa, MPOTPAMMHOE OOECIeYeHUE U
T.J.); JaTYUKHU (ABUIKEHUS, OCBEIIEHHOCTH, KIIMMATUYECKHUE U T.1I.).

OcHoBHble BO3MOKHOCTH CAY «CHTWIANT» 3aKIIOYAOTCA B
CICAYIOIIEM: JUCTEeTYepU3aldsl yOpaBiIC€HWE C BBIBOJOM Ha MYJbT
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ornepaTopa WM Ha 3alUIIEHHBIA CEpPBEp; MHIUBHUAYAIbHOE U TPYIIIOBOE
yopaBieHue (BKJ/BBIKI, JAWMMHUPOBAHHE), CO3MaHUEC W YIPaBICHUE
pekuMaMu pabdOTHl OCBEMICHHUS;, JOCTYI K OCHOBHBIM JJICKTPHUYCCKUM
XapaKTEPUCTHKAM B PEKUME OHJIAWH ¢ (DOPMHUPOBAHUEM CTATUCTUYCCKUX
OTUYETOB 32 TPEOYEMbI MEPHUO/I.

Texnunueckne Bo3MOKHOCTH CAY «CuTunaidt»: nOporpaMMHOE
obecmeuenre Ha 60aze Windows ¢ BBIXOJIOM B ceTh Internet; BO3MOXKHOCTD
JMCTAaHIIMOHHOTO OOHOBJIEHUS IPOrPAMMHOI0 OOECIIeYeHHsI Ha TEpMUHAIaX
UCIIOJIHUTENbHBIX IMYyHKTOB 0€3 Bbl€3la Ha OOBEKT; BO3MOMXHOCTh
OCYUIECTBJISATh MHIUBUIyIbHYIO HACTPOHKY OTOOpakeHUs! KOHUrypamuu
KaKJ0T0 IIKada yrnpaBieHUs Hapy>KHbIM OCBEIICHHMEM Ha pabodyemM MecTe
aucrnerdyepa (KOJIM4ecTBO KOHTAKTOPOB, MPEJOXPAHUTEINECH ); BO3MOKHOCTh
BBOJIa a/IpE€COB, TPYMI aJPECOB U MPUBSZKU AJAPECOB K IpymraM aJpecos;
3aIUIIEHHBIA TapOJIeM JIOCTYI K CUCTEME B COOTBETCTBUM C MPEIaHHBIMU
MOJTHOMOYHUSIMU (C BO3MOXXHOCTHIO BHECEHMS MU3MEHEHUM, W 3allUTHl OT
JnocTyna); "HOOPMUPOBaHUE 00 aBAPUUHBIX U JAPYTUX BAKHBIX COOBITHSX,
3BYKOBasi CUTHAJIM3AIUS C  ONPEACIICHHOTO  YPOBHS  Ba)XXHOCTH,
(UKCUpOBAaHHWE aBApUWHBIX CIy4aeB; MPOTOKOJIUPOBAHUE OTUETOB O
MOIIIHOCTH M MOTPEOIEHHON AJIEKTPOIHEPruu (repeaaya uHbopMaIm co
CUETUMKa), BO3MOXKHOCTb CO3/1aBaTh JPYrUe OTUYETHI B COOTBETCTBUU C
MOTPEOHOCTSIMU OTepaTopa JAUCHETYEPCKOro MyHKTa; co3zmanue g0 1000
WHJMBUAYAJIBHBIX aBTOMATHYECKUX CLIEHApHEB JTUMMUPOBAHUS;
BO3MO>XHOCTh YHPABJICHUS OCBEIICHUEM B PYUYHOM PEKUME; TEXHUUECKUIA
y4€T TOTPEOIEHHOM AIEKTPOIHEPTHUH - Tepenada 3HAaYeHUW TEeKYIINX
MoKazaTelied C JJIEKTPOCUYETYMKOB, OHJIAMH WACHTH(UKAIMSI COOEB C
Pa3IMYHBIMU BO3MOXKHOCTSIMU OTIOBEIICHUSI.

CAY «Cutwiaidt» ¢ ruOKOM apXUTEKTypou, CepTU(PUIUPOBAHHBIM
o0opynoBaHuEM 151 MPOrPaAaMMHBIM obecrnieueHuEM MO3BOJISIET
UHTETPUPOBATLCA B CYIIECTBYIOIIUE CTPYKTYPHBIE CXEMbI YyIIpaBICHUS
CAKY CHO «I'opcer». Cucrema mo3BoJisIeT NOAKIHOYUTE A0 350
YCTPOMCTB B paauyce 5 KM. B ciiyyae Hainu4us HEUCIPABHOCTEN CHUCTEMA
reHepUpyeT CUTHAJBI TPEBOT U aBapuil. Ha ocHOBaHMM COOpaHHBIX JaHHBIX
C TOJIOBHBIX ITyHKTOB VyIPAaBJIEHUS CHUCTEMa TIO3BOJIAET YAAIEHHO
nH()OPMUPOBATH AUCIIETUEPA O TEKYIIEM COCTOSIHUM cucTeMbl. Ha xopryc
CBETWJIbHMKA YCTAHABIIMBAETCS KOHTPOJUIEP, KOTOPBIM peaau3yeT MpUEM
KOMaHJ  ynpaBiaeHus 1o  mporokodam  PLC, RF,  NbiOT.
[IpenycmaTpuBaeTcss Kak TIpyHmoBOe, Tak MW WHIUBUAYAIbHOE
IPOrpaMMHUPOBAaHKE Pa0OThl CBETHJILHUKOB C YPOBHEM TUMMHUPOBAHUS OT
10 1o 100% MoutHOCTH (SIPKOCTH).

Jns  aBTOMaTM3alud TPOIECCOB Ha OOBEKTaX OCBEIICHUS B
OTEPATOPCKOM YCTAHOBJICH OT/ICJIbHBIA KOMIIBIOTEP HA MOHUTOPE KOTOPOTO

-4] -



M300pakeHa KapTa Tropojaa ¢ 0003HAYCHHBIMH MECTaMHU PaCIOJIOKCHUS
MYHKTOB BKJIIOYCHHUS M HM300paXKEHWEM JIMHUN HaApYXKHOTO OCBEIICHHUS
oTxomaumx OoT HuxX. I'paduueckoe m300pakeHHE TMO3BOJISIET TUCHETIEPY
CyIUTh O COCTOSSHHUHM CHCTEMBI, YIOOHBI HHTEp(HEHC, BO3MOXKHOCTH
MacITabMpOBaHUS U MMO3UIIMOHUPOBAHUS HA KapTe - BUJETh KaKUe PaiOHbI
U KaKue YIJHIBl YOPABISIIOTCS HEMOCPEACTBEHHO C KaXJAO0ro ITyHKTa
BKJIIOUCHHS.

Jlisi aBTOMaTU3alKy MPOIIECCOB HAa 00BEKTaX OCBEIICHHS B IMIKady
YOPaBJICHUS HAPY>KHBIM OCBELICHUEM YCTAaHOBJIEH MPOTrpaMMUPYEMBbIH
yHuBepcanbHblii ['K 1711 AMCTaHIIMOHHOTO yIpaBjieHUs U 00JaJarolui
OecrpoBOAHBIMU TEXHOJOTUAM MepeAaun AaHHbIX o RF wimm LoRA, c
GSM/3-5G moaemom, (NbiOT - onnoHa bHO).

[Tonb3oBaTeIb UMEET BOBMOKHOCTh PETAKTUPOBATH 'OA0BOM rpauk
ocBemieHUs  (MMOACBETKHM, W/UTIOMUHAIIMHA), TIPOBEPATH  COCTOSIHHE
JTUCKPETHBIX BXOJIOB W PEJICHHBIX BBIXOJIOB, YCTAHABIWBATh WJIU
KOPPEKTUPOBATH JIaTy M BPEMsI, a TAK)KE MPOCMATPHUBATH )KYPHAT COOBITHH.

B xauectBe mnporpammuoro obecnieueHuss CAY  «Cutunaiit»
NPUMEHSIOTCS JIMIEH3UOHHBbIE Tporpammubie npoxayTsl: 1FIX HMI Pak
Runtime (mporpammuasi cpena, mnpeaHa3HAYEHHAs ISl aBTOMAaTU3alluu
TEXHOJIOTUYECKHX TPOIECCOB), CTaHAapTHBIA JpaiiBep (Iporpamma,
npeaHa3HadeHHas Juisi corjacoBanHoi padotel iIFIX HMI Pak Runtime u
YCTPOMCTB CBS3M) U JokyMeHTarwus 1o cucreme iFIX HMI Pak Runtime.

Bueapenne CAY «Cutwiait» MO3BOJISIET CYIIECTBEHHO CHU3UTH
pacxoipl Ha TMOTPEOSIEHHUE BJICKTPOIHEPTHH, OOCITYKUBAHHUE, IMOBBICUTH
3G ()EKTUBHOCTh HCMOIB30BAHUS  AJIEKTPOIHEPTHH B  OCBETUTEIHHBIX
YCTaHOBKAX, CJAeNaTh HapyXHOE OCBEHICHHE Oojiee PEHTAOEIbHBIM U
3 PEKTUBHBIM.

Cnucok UCNnoJibLb30BAHHBIX HCTOYHHKOB

CH 2.04.03-2020 «EctecTBeHHOE U MCKYCCTBEHHOE OCBENIEHUE». - BBes.
2021-03-24. - Munck : Munctpoitapxutektypsl, 2021. - 86 c.

-42 -



