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? XapbKOBCKMiA HaLMOHANbHBIN YHUBEPCUTET rOPOACKOro Xo3aicTaa um. A.H. BekeTosa

MOCTPOEHUE MATEMATWUYECKOW MOAENW PEFY/IMPOBAHNA
OCBELLEHHOCTW PABOUYX MOBEPXHOCTEN ABTOMATU3NPOBAHHbLIMIU
CUNCTEMAMIW YTIPABJIEHNA OCBETUTE/IbHbIMUN YCTAHOBKAMIW B BY3ax

B cTaTbe pacCMOTpeHa MaTeMaTun4eCkasd MOA€eNb, BOSMO>KHaA K MNPUMEHEHNIO B aBTOMaTI/I3I/IpOBaHHOVI

cucrTeme ynpasneHus

CBETOANOAHbLIX OCBETUTE/bHLIX CUCTEM ANA yAep>KaHuA OCBEWEHHOCTU Ha pa60q|/|x

MOBEPXHOCTSAX B 3afjaHHbIX npeaenax. BbiGpaHbl 1 06OCHOBaHbI COCTAaBHbIE YacTU annapaTHO-NPOrpamMMHOro

KOMM/ieKca ynpas/eHns OCBELLEHEM B laHHOI ee YacTu.

KntoueBble cnoBa: cucTema Yynpas/ieHns,

OCBELLEHHOCTU.
MocTaHoBKa Npobnembl

CosgaHne  MaTeMaTWYecKUx  Mofenen wu
anropuTMOoB ynpasneHus CBETOAMOAHBIM
OCBeLLEeHVEM ABNAKOTCA A0CTaTO4YHO
HETPMBMAIbHLIM ~ Bnarofiaps  XapakTepucTukam
CBETOAMOAO0B.  HenvHeMHOCTb  BO/MbTaMMepHbIX

xapakTtepuctuk (BAX) 1 YHUKa/IbHOCTb CBETOBbIX
(nromeH-BaTHbIX) XapaKTepucTuk KaXKaoro
CBETOAMOLa, HECMOTPS Ha >XeCTKuiA oT6op no
napametpam, [OCTaB/IAIT [0CTaToyHoe
KONNYeCTBO HEMPUATHBIX MOMEHTOB
pa3paboTumMkam, Kak CUCTeM YNpasfieHus, TakK K
MPOU3BOAUTENAM caMmnx OCBETUTENbHbIX
yCTaHOBOK. [1pn  M3roToOBNEHWM  UCTOYHWKOB
NMUTaHWS CBETWU/IbHWKOB B GO/NbLUMHCTBE C/ly4aeB
MPUMEHSAIOTCA  KOMMOHEHTbI  C  TOYHOCTHHO
cobntofeHns napameTpoB +5% 1 B OYEHb PefKMX
cnyyasax +1%. YTo Xe KacaeTcs CBETOAMOLOB UK
cBeToAMOoHbIX matpuy, (COB), To cTaHAapTHbIM
ONs HUX sBNseTcs *+7% konebaHWs CBETOBOIO
notoka [2]. Takum 06pa3om, Npyu U3roTOB/IEHNM
ynpaBnseMoro KOMM/EKCa OCBELLEHNUS MOXEM

napameTp,

CBETOAMOf, CBETWIbHWK, MOLLHOCTb, AATUMK

nonyunt Ao 12 % yxoja OT 3asB/IEHHbIX
rMapamMeTpoB MO CBETOBOMY MOTOKY. A 3TO Bbille
MOpPOroBOi  YyBCTBWUTENBLHOCTU [flasa B 4acTu
OnpeaeneHns SPKOCTU CBEYEHMUS! CBETWUMbHIKOB B
10% [3].

AN npefoTBpaLLeHns 3TOro U NpeaiaraeTcs
MaTemMaTyeckasi MOfefb CUCTEMbl YrpaB/ieHus
OCBELLiEHNEM C 06PaTHOI CBS3bHD C HECKO/bKMMU
[aTuMKaMy OCBELLIEHHOCTMW.

M3n10XeHne 0CHOBHOIo MaTepuasnia

MpesnonoXum, UMeeM HEKWUA CBETU/IbHUK C
napameTpamu ykasaHHbIMK B Tab.1. A n3MeHeHue

CBETOBOIO MOTOKa CBETW/IbHUKA npu ero
ynpaeneHnn Ha puc.l. 3agaya OCBeTUTL C
33flaHHON  OCBELLEHHOCTbIO  MOMeLleHne ¢

pasmepaMn AanHoW L= 5.3 m, wupuHoin D=5.8
M, BblCOTON H= 3.2 m.

MpuMeM Kak OCHOBHYIO BEpCUI0 TO, YTO MO
npesiBapuTeNibHbIM — pacyeTaM  Ans  OCBeLLEeHMS
JlaHHOW

Tabnmua 1. OCHOBHble XapaKTePUCTUKM CBETUNbHMKA

HavimeHoBaHWe napameTpoB

AKTUBHa MOLLHOCTb NoTpebneHus (P, BT) 44,2
KoaththmupmeHT mowHocTu (PF) 0,99
MonHbIA KO3WMULMEHT FapMOHNYECKUX UCKaXXeHW Toka (ITHD, %) 7,4

KA 6noka nutanms (%) 92,0
CsetoBoli notok (F, nm) 3485
CsetoBas otgava (E,, nvm/BT) 78,8
LiseToBas Temnepatypa (CCT, K) 5787
MHpeke usetonepesaun (Ry) 73

KoaththmupmeHT nynbcaumm ceetoBoro notoka (Kn, %) 4,3
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Puc.l. ® = f(P) ceetunbHuka

ayauTopum ¢ ocBeLleHHOCTb0 500 /K. Ha paboueli
noeepxHocty B 0.8 M. OT ypoBHA nona,
HeoOX0AMMO YCTaHOBUTL 9 CBETU/BHUKOB (pKcC.2)
CO CBETOBbIMW XapakTepuctnkamun (puc.3, 4)

T annan Wi Rannnail
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Puc.2. BHeu.lHVM BWA CBETUNbHMKA 595X595 MM
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Puc.3. KpuBble cusbl CBETa CBETU/IbHUKA

Puc.4. I'InaHapHaﬂ N30/110KCOBaA Amarpamma
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PacrnonoxeHue CBETU/IbHUKOB B ayauTopuu
cummMeTpuyHoe (puc. 5).

//FZZZ% —

Puc.5. 9ckus aygutopumm
lMpefnonoXmm 4To, OCBELLEHHOCTb Ha

OfHOM pabouyeM MecTe Mo CBETWIbHWMKOM N
OnpeAenseTcs TaKUM BbIpaXKeHNeM

Enorm = EO + ECB ) (1)
roe  E, - ectectBeHHas OCBELLIEHHOCTD,

ECB(n)- MCKYCCTBEHHAasA OCBELLEHHOCTb N-To
pabouero MecCTa, co3faBaemMast OogHUM
CBETWU/IbHUKOM onpeaensemas crefytoLuen
3aB1CUMOCTLIO puc.l.

E _ (Dcs(n) ( B(n)) (2)
cs(n) S S
rae @, CBETOBOW NOTOK CBETW/IHUKOB;

P

o(n) ~ MOWHOCTb CBETU/IbHMKA
YCTaHOB/IEHHOT O Haf, Pabo4MM MECTOM NOLLA/bI0
S.

Takum o6pasom

Eporm = Eo + (;“ ©)

yto P

LonycTum, (1)

ecTb (pyHKUMS OT

[aTyunKoB ocseLleHHocTuM (puc.5). Torga obpaTHas
CBSA3b Mo  nojaBaemMoi  MOLLHOCTWM  OT
OCBELLIEHHOCTM [aTYMKOB MOXHO MpeAcTaBUTb
CNefyroLWwyM BbIpadKeHNEM

P

cB(n)

EDk — mE

= f(Eny) @

norm
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rae E,, - ocBelleHHOCTb k-ro gaTunka,

M - KO3 PULMEHT COOTBETCTBUSA, 3aBUCALLMIA
OT BbICOTbl YCTAHOBKM JaTyMKa OCBELLEHHOCTMU.

k — HOMep fJatynka B MOMELLEHUN.

Mpumem BO BHUMaHue TOT (DakT, 4TO B
MOZEeNy OCBELLEHHOCTb MOf CBETW/IbHWKaMK, rie
He YCTaHOB/eHbl AaTYMKM, CHATAETCA CNeAYHOLLMM
o6paszom.

1 R
ED14 = E(Em + EDA)
1
ED25 - E(EDZ + Eos) [ (5)
1
ED36 = E(ED3 + EDG)

roe Epp, - OCBELLEHHOCTb MeX/Y NepBbIM 1

4eTBepTbIM faTunKamu,
Ep,5- OCBELLEHHOCTb MEX/Y BTOPbIM U1

MATLIM faTUMKaMMm,
Epss- OCBELLEHHOCTb MeX/Y TPETbUM W

LLIeCTbIM JaTymKamu.

B pesynbTarte nosyyaem Mofesnb yrpas/ieHus
Cc 06paTHO cBA3bIO (3X3).

Cnefyetr ydyeCTb TOT (akT, u4TO0 AnA
obecneyeHns npaBUIbHOW  paboTbl  AATYMKOB
Heo6X04MMO BBECTU KOPPEKLMIO MepeoTparkeHmns
OT MOABWKHBLIX OObEKTOB (NtOfer) a TaKxke
KOHTPO/Ib MOLLHOCTel CcBeTUbHMKOB 1,2,3 4,5,6
7,89 [6,7]

(Pcs(l) - R;B(z)); (Pcs(z) - R:B(3)); (Pcs(l) - Pca(s))

(Pcs(4) - PCB(S)); (PCB(S) - Pca(e)); (Pca(4) - Pca(e)) A10%
(F)CB(7) - Pcs(s)); (PCB(S) - Pcs(g)); (Pcs(7) - Pcs(g))
E,—0 (6)

BbiBOAbI

B pesynbTaTte npoBefeHHOR paboTbl cOo3faHa
maTemaTtunyeckas Mozenb ynpasnieHuns
ocBelleHneM ¢ 00paTHOW CBS3bHO, MO3BONAOLLAS
N3MEHATb OCBELLUEHHOCTb  Ha  paboumx
MOBEPXHOCTAX B LUMPOKMX Mpeaenax MOLLHOCTEN
yNpaBnsieMblX CBETOAMOAHBIX CBETU/IbHUKOB MNpU
NPVYMEHEHUN aBTOMATU3MPOBAHHbIX CUCTEM.
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PeueH3eHT: HasapeHko SleoHnsg AHapeesuny

JOKTOP TEeXHWYeCKUX Hayk, npodpeccop
3aB.Kaegpbl CUC XapbKOBCKOTO HaLyOHa/IbHOro
YHMBEpCUTETAa FOPOACKOro xo3aicTsa uM. A.H.
bekeToBa
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MOBYZOBA MATEMATWYHOT MOJE/TI PEFYTFOBAHHA OCBIT/IEHOCTI POBEOUYNX
MOBEPXOHb ABTOMATWV3OBAHVMUW CUCTEMAMIU KEPYBAHHA
OCBIT/TIOBA/IbBHUMWN YCTAHOBKAMW ¥ By3sax
O.I NnTteuHoB, O.B. binnk

Y cTaTTi po3rnaHyTa MaTemMaTuWyHa Mofelb, MOXKIMBa A0 3aCTOCyBaHHs B
aBTOMAaTW30BaHii CUCTEMI KepyBaHHA  CBIT/IOAIOAHMX OCBIT/IOBIbHAX CUCTEM AR BTPUMaHHS
OCBIT/IEHOCTi Ha poboYMX MOBEPXHAX Y 3afdaHnx Me>kax. ObpaHi i 0brpyHTOBaHi CKNafoBi YaCcTWHK
anapaTHO-NPOrpaMHOro KOMMAEKCy KepyBaHHA OCBIiTNEHHSAM.

Knro4oBi cnoBa: cucTema KepyBaHHs, napameTp, CBITNOAIOA, CBiTUNbHUK, NOTY>KHICTb, AaTUMK
OCBIT/IEHOCTI.

IMPLEMENTATION AND THE PARAMETER OPTIMIZATION OF THE AUTOMATIC
SYSTEMS OF CONTROL BY LUMINANCE APPARATUSES IN UNIVERSITIES
O. Lytvynov, O. Bilyk

In article is considered mathematical model, to possible application in the automatic system of the
control of LED luminance systems for the illumination confinement on acting surfaces in predetermined
limits. Are chosen and justified the piece of the hardware-program complex of control by illumination.

The implementation of mathematical models and the algorithms of control LED illumination are
fairly not trivial owing to the behaviors of emitting diodes. The nonlinearity of current-voltage behaviors
(CURRENT-VOLTAGE CURVE) and uniqueness light (the lumen-watt) of the behaviors of every emitting
diode, despite inflexible breeding as to performance, carry the sufficient quantity of unpleasant moments
to designers, as of control systems, to so and the manufacturers of self luminance apparatuses. In the
construction of the pover packs of illuminants in most cases are applied add-on with the accuracy of the
observance of performance £5% and in very less-common incidents +1%. What touches emitting diodes
or LED arrays (COB) that standard-scale for them is £7% the oscillation of luminous flux [2]. Thus, in
the construction of the controlled complex of illumination can receive till 12% drift from claimed
performance as to luminous flux. And this above threshold sensitivity of eyelet in the frequent detection of
the brightness of the glow of illuminants in 10% [3].

For preventing of this and is suggested the mathematical model of control system by illumination
with feedback with the several generators of illumination.

As a result led operation is created the mathematical model of control by illumination with
feedback allowing to change illumination on the acting surfaces over a wide range of powers of
controlled LED illuminants in the application of automatic systems.

Key words: Control system, parameter, emitting diode, illuminant, power, digital light sensor.
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