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CUCTEMHMU HA 3AJJIZBHUYHOMY TPAHCIOOPTI

Ha OCHOBI iH(opmaTu3amii IO3BOJHUTH  IIiJABHIIUTH
TOYHICTh BHM3HAYEHHsI MapUIPYTiB Ta 4acy IepecyBaHHS
MaCaXUPOIOTOKIB, MICI[b 3aTOPIB HA BOK3aJ, 1 5K
HACIiJOK, c(OPMyBaTH 3aXOA¥ IOJ0  IIiJABHIICHHS
KOM(OPTHOCTI 3HAXOJPKEHHSI TAaCaXUPIB HA BOK3aJ, Ta
IHTErpyBaTH JiaHy MaTeMaTH4YHy MOJEJb B aBTOMATHUYHY
CHCTEMY YIIPaBIIiHHS ACAKUPOIIOTOKAMH Ha BOK3aII.
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BUKOPHCTaHHAM Mepex Ilerpi, sika [103BOJISE MOKPALUTH
YMOBH  B3a€MOJii Ha  TEpMiHaJbHOMY  KOMIUIEKCI.
[IpuBabiuBiCTh 1OrO CHOCOOY MOOYIOBU Mozel
(yHKIIOHYBaHHSI KOHTEHHEPHOI0 TEPMIHANY TOJISITAE Y
TOMY, IO JUIS CHCTEM YIPABIIHHS, CaMOCHHXPOHHUI
X1 JT03BOJSIE MIABMIMTH PIBEHb 3JIArOKEHOCTI MPH
MepeBaHTAXKEHHI 3 PpI3HUX 3aco0iB TpaHcnopty. Takuii
crocié J03BOJIUTh 30UIBIIMTH KUIBKICTh IEpepoOIeHnX
KOHTEWHEPIB Ha TEPMiHAJI Ta 3MEHIIUTH [HUTOMI BUTPATH
Ha repepoOKy KOHTEHHEPIB.
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YAOCKOHAJIEHHS OPTAHI3ALISL
B3A€EMO/II PI3BHUX BUJIIB TPAHCIIOPTY
HA IHTEPMOJAJIBHUX TEPMIHAJIAX

VY cydacHHX yMOBaxX OMHHM 3 HAWOLTBII AWHAMIYHUX
Croco0iB oprasizaii JIOCTaBKU BaHTAXIB y
MDKHapOJHOMY CHOJYYCHHI € IHTepMOAaiIbHI TEXHOJOTII,
PO3BUTOK SKHX 3yMOBJICHHI MDKBHIOBOIO KOHKYPEHIIIEIO
Ha TPAHCIIOPTI, MOJICpHI3ali€eio TPaHCIOPTHOL
iHpPACTPYKTypH Ta MiJABHUIIECHHAM BHMOT IIOO SKOCTI
TPaHCIIOPTHOI'O OOCITYroByBaHHS. TEHICHIUS 3POCTaHHS
00CATIB 1HTEPMOJANbHUX TIEPEBE3CHb XapaKTEPH3YEThCS
rI100ai3amieo CBITOBOI EKOHOMIKH, PO3BUTKOM BEIHKHX

HOPTOBHX  LICHTPiB,  PO3TAIIOBAHMX B  OCHOBHHX
CTpaTeTiyHMX  IIyHKTaX pyXy BaHTAXOMOTOKY Ha
HampsiMKax A3is—€Bpona, po3poOKOI  IHHOBALliHUX
TPaHCIIOPTHUX cTpareriit Ta OyIiBHULITBOM

MepeBaHTAXYBATBHUX TepMiHaliB. BaXJTUBUM eleMeHTOM
y B3aeMmomii pi3HHX BHIIB TPAHCIOPTY BiIirparoTh
TepMiHAJIM, HAa SKAX BHUKOHYIOThCS BENUKHHA pPO3Mip
MepeBaHTAXYBATBHUX orepamii. ToMy 3a Takux YMOB,
BXIMBAM € IOCIIDKEHHS YMOB B3a€MOIii Pi3HUX BHIIB
TPaHCIIOPTY Ha iHTEpPMOIAIBHUX TepMiHajaX, IO POOHUTH
JIaHy TEMY aKTyaJIbHOIO.

Jus nocsrHeHHST e(eKTHBHOrO (YHKIIOHYBaHHS
NEePEBAHTAKYBAUIBHUX  TEPMiHAJIIB  HEOOXiIHMM €
YIOCKOHAIEHHS  TEXHOJOTIYHOTO  Mpomecy  poOoTH
TEepMiHaly 3a YMOBH  33/I0OBOJIEHHS OCHOBHUX BHMOT
PI3HUX BHUIIB TpaHCTOPTY. TEXHOIOTIYHMIT Mporec podoTH
IHTEpMOJAIIFHOTO TEpMiHANy  TIOBHHEH 3a0e3euyBaTH
BEIMKY  CTYIIHb  Y3TO[DKEHHS  TIpM  BHUKOHaHHI
NEPEBaHTAXXEHHA Ta J03BOJIMTH 30UIBLINTH NapajenbHICTh
npotieciB  [1]. ToMmy 3anmporoHOBaHO BJIOCKOHAJIEHHSI
TEXHOJIOT11 po0OTH 1HTEPMOIAIFHOTO TEPMIHATY HAa OCHOBI
dopmyBaHHS Momem AnNA  OOpOOKHM KOHTEHHEpIiB 3
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MODEL OF FUZZY ILLUMINATION
CONTROL

The relevance of research into the intelligent light
sensor model with fuzzy control is the ability to take into
account many factors that can affect the light level.

Natural daylight is dynamic and changes with the
passage of time and the weather. It is necessary to take into
account the uneven illumination in the room, interior, color
rendering, job placement. The fuzzy lighting control model
should adjust artificial lighting depending on the current
level of indoor or outdoor lighting. In this way, the
necessary comfort level for the person will be achieved.
Excessive or inadequate levels of illumination adversely
affect the physiological condition of a person and can
cause discomfort, lead to rapid fatigue, strain of vision,
decreased performance, irritability, poor well-being.

The purpose of the study is to design a smart
illuminated sensor with fuzzy control. The introduction of
a smart sensor will help to get rid of the negative effects of
insufficient or excessive illumination for humans and
reduce energy consumption.

Fuzzy lighting control involves the use of a fuzzy
controller. The controller takes the value of the current
light level and converts clear input to fuzzy values (input
stage), processes information (processing stage), issues a
specific control value (output stage). The input stage
involves receiving values from light sensors that are
installed at the reference points of the room or terrain. At
the stage of processing, the controller, when changing the
illumination state, generates fuzzy output values for system
actuators based on fuzzy rules. The output stage converts
the received fuzzy output values into control clear output
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values, such as the voltage value for each specific light
bulb.

The proposed model of smart light sensor can be
implemented in trains and at railway stations and allows to
take into account a variety of factors such as the time of
year, time of day, weather conditions, terrain, tunneling
and logging.

bymoko T. B., 0.m.u., npoghecop,
Kinpeuxo A. B., cmyoenm (YepY3T)

YIOCKOHAJIEHHA TEXHOJIOTT
PO3ITOALTY MOPOKHIX BAT'OHIB ITICJIA
IHHEPEBE3EHHSA HEBE3IIEUHUX BAHTAKIB

3ami3HUYHI [IEPEBE3CHH HEOC3MCUHMX BAaHTAXIB cami
1o co0i € MOTYKHHM IDKEPEIOM HEeOe3NeKH, ane TaKuM
JUKEpeIIoM MOXKYTh OyTHM 1 TOXigHI TpolecH, MIo
aKTUBYIOTBCS  ONHOYAaCHO 3 OCHOBHHMM  IIPOLIECOM.
[MapamensHo 13 mpolecoM TMepeBe3eHb HeOe3NeyHHX
BaHTaXIB YTBOPIOETHCS TaKOX 1 TPOLEC NepeMillleHHS
MOPOXKHIX BaroHiB y 3BOPOTHOMY HampsMKy. Taki
MOPOXKHI BaroHi MOXYTb MPEJCTABIIATH 3HAYHY HeOe3MmeKy
npu iX CJiyBaHHI 10 CTaHIi HaBaHTAXKEHHs, MICIs
MONICPEIHBOr0 BHBAHTA)KCHHS HEOE3NECYHMX BAHTaXiB, Y
BUTAJKy IIOBTOPHOTO HAaBaHTA)XCHHS JAaHOTO BaHTAXYy.
3anunIKy BaHTAXIB MOXYTh BUALUIATH TapH, Y pe3yibTaTi
PO3KIIAAY SIKHMX, MiJ BILUIMBOM 30BHIIIHBOIO CEPEIOBHIIA,
Moxe cratucsi BuOyx. Ille Oumpmioro 3arpo3oro Taxi
MOPOXKHI BaroHH CTAarOTh, SKIIO BOHU 3HAXOAATHCS B
ONMM3BKOCTI IO 3aBAHTAXKCHUX HEOE3MECUHMMH BaHTaXKaMHU
BaroHiB, M0 MOKE CIPOBOKYBATH JIAHLIOTOBY PEaKIlifo, i
TPUBECTH JI0 HETaTHBHHUX HACHIIKIB. 3aqa4a po3mominy i
PO3B0O3y MOPOXKHIX BaroHIB TOBHHHAa OyTH BUpIillIcHa 3
ypaxyBaHHAM PHU3HKIB, [PKEPETIOM SKHX € IOPOXKHI BaTrOHU.

3HavHe 301IbIICHHS 00CATIB 3ali3HUYHUX NEPEBE3CHb
HeOe3MeYHNX BaHTaXiB Ha (OHI HecTadi TATOBOTO
PYXOMOro CKJIaay IPU3BOAUTH OO IOCWICHHS NpobiieM
CKYITYeHHS IIOPOXKHIX BAarOHIB HA COPTYBAIBHUX CTaHIIisX,
IO TIPOCTOIOIOTH B OYiKyBaHHI iX MEpeMIIIeHHs I0 Miclb
HaBaHTXKEHHS a00 10 MiCITh OOPOOKH.

Bupimenss 3amadi po3mOnidy TOPOXHIX BaroHiB
TMOBUHHO PO3TIIIATACH BCeOIYHO Ta 3 3a0e3meueHHsIM
BaroHaMH (POHTIB HABAHTAXKEHHS, 1 BPaXOBYIOUH
HeOe3MeKy BiJl MOPOXKHIX BaroHiB, IO NMpHOyBalOTH Ha
COpPTYBaJIbHY CTAHLI0 NP MOBEPHEHHI ISl MOJAJIBIIOTO
3aBaHTaXeHHs. Oco0JMBO BaXKJIMBO B LbOMY BHUNAAKY
MaKCHMaJIbHO  301TBIMTUTH BIUIUB iHpopMariiHo-
OOYHUCITIOBANILHOT ~ TEXHIKW IUISi YCYHEHHS BipOTiIHOCTI
TIOMHUJIOK, III0 CYMPOBOMIKYIOTHCS JTHOICEKAM (HaKTOPOM.

OpHi€r0 3 TOJNOBHHUX CKIIQAHOCTEW HaHOi 3amadi €
MOXITHUBICTh HasIBHOCTI 3HA4YHOI KIIBKOCTI ajlbTEpPHATUB,
KOJIM CYKYIHHMH IIOMHUT CTaHIii HAa TMOPOXKHI BaroHH
NpeACcTaBIeHNH MHOKHHOIO D,Moe OyTu 3a70BOJICHUH y
pe3yabpTaTi peajizamii OHHOTO 3 MHOXXHUHH MOMIIUBUX
BapiaHTIB PO3MOJLTY TOPOXKHIX BaroHiB. MHoxuHa D

MOe OyTH NnpejcTaBiieHa y BUDIIAAl MiAMHOXKUHU C, KO
B MEBHUX YMOBaX iCHY€ Ha/UIMIIOK MOPOXKHIX BaroHiB. Y
Bunaaky toroxkHocTi Beawmuud C 1 D, HEoOXimHICTH
3JIIHCHEHHS] ONTUMAJILHOTO BapiaHTy HIKYJM HE 3HHUKaE.
binbu iMOBipHUM € Bunajok, kosu MHOxuHU C 1 ]|
MEPETUHAIOTHCS 1 MOTPIOHO BUPILIYBATH, SIKI 3aMOBJICHHSI
HEOOX1JIHO 3a/JI0BOJILHUTH B IMeplly dYepry ,i SIKUMH
pecypcamu.  Bynmo  oOpaHo  kpurepiii  MiHIMyMY
eKCIUTyaTallliHUX BUTPAT NPH 3AIHCHEHHI LBOro IUIaHY.
Takum 4MHOM, €KCIUTyaTalliiiHi BUTPATH BPaXxOBYIOTh TaKi
MOKa3HUKH, SK TMOI3JJ0-KUTOMETPH Ta MOI3[0-TOAWHH, IO
BIJINIOB1/IalOTh  0OpaHOMy Mapuipyry 30ipHOro moisja.
ToOTo sKi came BaroHW i Ha SAKi came CTaHIi OyoyTh
nepeMilieHi 3aJISKUTh BiJ MapuipyTy NOi37a, TaKoX 1
MapmipyT T1oi3jila 3aJeXdTh BiJl 00paHOro BapiaHTy
pO3MONiTYy  TOPOXKHIX  BaroHiB. Takum  yuHOM
(dopMani3oBaHO  TEXHOJOTIYHY  3aJady  pO3IOILTY
MOPOXKHIX BAaroHIB OJHOYACHO 13 3ajadero MiHiMizamii
PH3HKIB, IO IOB’s13aHi 3 nepeOyBaHHAM MOPOXKHIX BaroHIB
ITiCIISl BUBAHTAKCHHSL.
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MIKPOKOHTPOJIEPHA CUCTEMA
YIIPABJIIHHA HA OCHOBE
BAT'ATO3AJAYHOCTI

[pu po3po0IT OyIb-SIKOTO MPOrPaMHOTO
3a0e3MedyeHHs sl MIKPOKOHTPOJIEPHUX CHUCTEM ICHYE
motpeba B 3arajbHii Kepyrodiif mporpami Mo THITY MiHi-
OIepamiiHoOi CHCTEMH.

Jlnst 3aay, siKi He KPUTHYHI A0 9acy oOpoOKH, 3a1aqy
VIIpaBIiHHS MO)KHA BHPIIIUTH 3a JOIMOMOTOK OOpOOHWKA
nepepuBaHb ab0 3a JOIOMOIOI0 TaiiMepa, SKHH Oyme
BIZJPaXOBYBaTH PiBHI NMPOMDKKH 4Yacy, a TakoX cam, 0e3
y4YacTi KOpHUCTyBada, Oyne BUKOHYBATH IEPEMUKAHHST MiX
3apraHHsiMU. OJHaKk BUHMKae rpobiema, 1O OuIbILICTh
3a/la4 MOXKXYTb HC BCTHUI'aTU BUKOHYBATUCA 3a OAWH KBAHT
gacy, TOMY TOTpiOHO 30epiraTh CTaH 3amadi B MOMEHT
NepeMUKaHHs, a B HACTYITHUH IWKJ BiJHOBIIOBATH CTaH
3MiHHHX. TaKkoX MOXJIMBE BHKOPHUCTAHHS TOTOBHX
omepariiHux cucteM peanpbHoro yacy (OCPY) mns
MikpokoHTponepiB. Ilpy oMy mnporpamu, HamlMCaHi 3
BukopuctanusiM OCPY, 3a3Buyail rpoMizixi 1 Aajeko He
3aBK/IM € ONTHUMalIbHUMU. Taki porpamMu ynpasiiHHS HE
JIAIOTh TIOBHOI TapaHTii Ha BiIMOBOCTIHKiCTb [1].

ATNBTEpHATHBOIO € HANWCAHHA  CIIEI[iali30BaHUX
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