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torists compared to petrol or diesel cars. Also shown are the data of hybrid vehicles for comparison with petrol cars of the same
class. Conclusions that buying a car with a hybrid power plant (HPP) is economically preferable to purchasing a similar car with
a conventional ICE. However, hybrids are losing their competitive advantage due to the improved efficiency of gasoline-powered
vehicles. Therefore, there is need to assess the fuel efficiency of vehicles with hybrid power plants. For evaluation of the fuel
efficiency of vehicles with HPP a method is proposed of evaluating their fuel efficiency. To calculate the fuel efficiency of hy-
brid cars the following data are required: total mileage of the hybrid car, mileage of the hybrid car in electric mode, car mileage
in hybrid mode, power consumption of the battery of a hybrid vehicle to overcome 1 km in electric mode, cost of 1 kW of stored
energy in traction battery from a standard mains, fuel consumption in hybrid mode, cost of fuel. It is shown that, the less the daily
mileage of a hybrid car and lower the average speed, the cheaper is the km of its run. Unlike vehicles with ICE, in which high
consumption of fuel occurs on the first kilometers at low average speeds, which is associated with intensive heating up of the ICE
when its temperature reaches the nominal value and with the fact that the car in traffic jams has a low average speed (up to 30
km/h), and the ICE works inefficiently.
Key words: hybrid propulsion system; petrol engine; fuel efficiency.
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ABTOMATH30BAHA TICKER-CUCTEMA JUCTAHIIIMHOT' O BIIOGPAKEHHS
JAHUX JJIAA CBITJIOAIOJHOT'O TABJIA B CTEHOBUX BUITPOBYBAHHAX
JABUI'YHIB BHYTPIIIHBOI'O 3I'OPAHHA

IIpobaema po3pobKu adanmusHux cucmem sUBeOeH s IHGOpMayii, CUHXPOHI3068AHUX 3 NPOYeCcOM nepebicy eKcnepu-
MeHmY SUPIUYEMbCA 3 PAXYHOK ICHYIOYUX MemoOié KOHYeHmpayii yéasu ma iHmepaxkmueHoi nodaui ingopmayii.
Memoro darnozo docnioxcenns € po3pobka ceimnodiodno2o mabna 3 agmomamuzoganoio ticker-cucmemoro onepamu-
6HO20 6UB0DY THPOPMAYIT NPU CMEHO0B8UX BUNPODYBAHHAX OBUSYHIE BHYMPIUHBLO20 320PsAHHA. Y cmammi asmopamu
PO3POOIEHO KOHCIPYKIMUBHY cXeM) C8Iima00i00H020 mabdaa 01s 8i000pAXCeHHA OAHUX CTNeHO08UX eunpobysans /[B3.
Hpunyun pyxomozo psaoky (ticker), wo wupoko 3acmocosyemucs 8 Gipaicosii ananimuyi ma pexkiami € 00CMamHbo
iHGhopmamusHuM O 8i00OpadCeH s pe3yibmamié cmeHoosux eunpodysansv J{B3. Pospobnena koncmpykyis 6asy-
embcs Ha Mmikpocxemi MAX7219. Ilepeoaua oOanux eidbyseaemvcs 3a Oonomoezoio inmepgeticy UART uepes
Mmooyns Bluetooth HC-06. /lpatisep kepyemuvcs 3a 0onomozoio inmepgeticy SPI (pexcum 0). Bubip ceimnodioonoeo
oucnier 00yMoBIEeHO MONCIUBICIIO 3ACMOCYBANHA MOHOXPOMAMUYHOL0 BUNPOMIHIOBAHHS CEIMNO 0i00i6 6 AKOCMI
MOYKOBUX OXHCEPETl BUNPOMIHIOBAHHA 3 WUUPOKUMU MOXCIUBOCMAMU OISl pe2yio8anHs napamempis ceiminus. Lle 0o-
CA2AEMbCA NPU BUKOPUCIMAHHT 8 CKIAO0I K1Acmepis gucokoepexmusHux cgimnodiodie Pure-Green (525 um), Ultra-
Red (660 um), Blue (470 um). Bemanosneno, wo gukopucmans mooynvroi cucmemu Arduino 0ozeonums 6 wupoxux
Medcax 8apioeamu 61ACMUOCmi CUCmeMu 8i000paAXCenHs OAHUX Ma npu po3podyi cneyianbHo2o cogmy eecmu
ananimuxy eunpobysams 3a 00NOMO02010 A0ANMUEHUX Helpomepedc. YOOCKOHANeHo Memoo ananizy ma 6i0odpaxcen-
H5 OGHUX CMeHO08UX 8UNpoOY6ans 08USYHA BHYMPIUHL020 320panHs. Pospobaena cxema mooice 6ymu poseunena ons
201102pagpiuHOT NIOCBIMKU 30H KPUMUYHUX HABAHMAICEHb HA NOGEPXHI 00CTIOdNCyéanoi koncmpykyii. [ewo nudcua
IHMEPAKMUBHICIb 20]102PAM 6 NOPIGHAHHI 3 OONOBHEHOIO PEanbHICIIO PoOUmMb iX 00NOMIJICHY POlb Oilb OOYilb-
Hotw. Lle mooice cmamu 6a3010 015 hopmyeanHs Ha MaKiil NOBEPXHI MapKepie O ITHMEPAKMUBHUX cUCHeM 0ON06-
HeHOI peanbHoCmi.
Knrwwuoei cnosa: céimnooioo; LED-ma6no; /]B3, Arduino; pyxomuii padok; aemomamusosana ticker-cucmema.

ITocTanoBKa npo01eMu

Po3po0Kyi aBTOMaTH30BaHUX CHCTEM JAMHAMIYHO-
ro BUBeICHHS iH(opMaIii, 0 € CHHXPOHI30BaHUMH 3
JIOCITIJDKYBAaHUM IIPOLIECOM € BRXKJIMBOIO 1H)KEHEPHOIO
Ta HayKOBO-TIPHUKJIATHOIO 33]a4er0.

CnpuiiHaTTs oTpuManoi iHdopmauii, ii iHTepmpe-
TaIlis Ta MPHUKJIaJHE BUKOPUCTAHHS 0a3ylOThCS HA TO-
My, SIKi ITapaMeTpu MOXX€ OJHOYACHO CIIOCTEpIraTH Ta
CIIBCTABIATH HAayKOBEIb. Bif IbOTO 3aJIeXKUTH TE, YU
Oyne ymymeHO MaJOTIOMITHI BUTAQJKH KOPENSIii Mix
HEIOB SI3aHMMH, Ha TEPIIMH TOTJsI, NOKa3HHKAMHU,
SKi MOXYTh HAIITOBXHYTH PO3POOHMKA HA IIJIKOM HO-
BUH TIOTJISIT HA TIPOOIEMYy.

TeopeTnuHi 0CHOBH AOC/ITKEHHS

MoayipHICT Ta CYMICHICTH 3 3HAQYHHUM acOpTH-

MEHTOM JIATYUKIB JIO3BOJISIIOTH IIMPOKO 3aCTOCOBYBATH
amapatHy 4actuHy Arduino mis aBToMaTH3alii B MO-
JeNsIX po3yMHOTo OyawmHKY [1], cucTemax miarHocCTy-
BaHHs napoBux asuryHiB Crupminra [2], [3], Ta B iH-
JKCHEPHIH OCBiTi [4].

3acToCyBaHHS PyXOMOTO PSIIKY JJIS BiOOpaKeH-
HS aKTyaibHOi iH(opMarii € HaiOLIBII TOMKUPEHUM B
pexiami Ta OipxoBifi  nmisuteHOCcTI  [5], mpote
MalOTh 3HAYHWIA TIOTEHITia] 1 B CHCTeMax BUBOIY iH(Op-
Mmariii [6].

3HaueHHs MOOUIHLHOTO, CHHXPOHHOTO 3 €KCIIepH-
MEHTOM BHBOJY, iH(popMaIii U1 MpaBUIHHOT HAYKOBOT
iHTEepHpeTanii OTPIMaHUX JaHUX CKIIAJHO NEPEOoIiHU-
TH. 3a3BU4ail po3pOOHMKHN TSDKIIOTH 0 ABOX KpaiHOC-
TeH, TakuX K 30ip JaHuX Ta 00poOka HeHpoMepekaMu
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B online-pexxumi [7] 3 Bukopuctanusm WEB-cepeepis
IS aHami3y 1 rpadigHoro BimoOpaskeHHs iH(GOpMAaIii 3
JIaT4uKiB pisHOro THIy Ta 30ip manux B Offline-pe-
xuMi [8] 3 TX moJanbIIor 00pOOKOIO 1 IHTepIpETaIliero.

B pamkax JaHOr0 ZOCITiIKEHHS 3aIJIAHOBAHO I10-
€/IHAHHS 130JIbOBAHOTO Ta BIJKPUTOIO PEXKUMIB IS
3a0e3neueH s ONEepaTUBHOTO CIPHUHATTS 1 BimoOpa-
KCHHS iH(popMarii oJHOYACHO 3 i aBTOMAaTHIHUM aHa-
JI30M 32 JJOLIOMOT'0I0 MEPEXKEBHX aITOPUTMIB.

®opmyBaHHs 3aa4i

MeTor0 1aHOTO IOCTIHKSHHS € PO3poOKa CBITIIO-
miogaoro (LED) Tabna 3 aBTomarusoBaHoro ticker-
CHCTEMOIO OIEpaTUBHOTO BHBOAY iH(popMauii npu
CTEHJOBHUX BHIIPOOYBaHHAX JBHUTYHIB.

006 exTOM € cucTema BioOpaxkeHHs iH(popMarii 3
3aCTOCYBaHHSIM BBOJNYy Ta aHalizy iH(popmamii yepes
WEB-cepBepn, anroputMu Ta HeHpoMepeKi Ta BUBOIY
3 BiIOOpaKEHHSAM LIIIXOM PYXOMOTO PSJKY.

[Mpeamer — cBitnogionne LED-tabno nnst BuBO-
Iy JaHUX BHIPOOYBaJbHOTO CTCHIY IBHIYHIB 3 IX IH-
CTaHIIHHUM BiOOpaKEHHSM HIIIXOM PYXOMOTO psii-
Ky.

B nporieci gociipkeHHs MOCTABICHO Psi 3aBAAHb.

1. Po3poOuTH  KOHCTPYKILIIO  CBITJIOII0JHOTO
LED-tabna mis BuBOAY iH(opMarii mpu CTEHIOBUX
BumnpoOyBanHax [IB3.

2. Po3pobutu cxemy MpUCTPOIO.

3. 3ajaTy HaJamITyBaHHS B MPOTPaMHIN MPOILIH-
BIIi IPUCTPOIO.

Po3pobneHa KOHCTpyKIist 0a3yeThcss Ha MiKpOC-
xemi MAX7219 [11] (MAX7221), sika mpu3HAYeHA
JUISl YOPaBJIiHHA CEMHUCErMEHTHHUMHU CBITJIOHIOJHUMH
IHIWKaTOPaMH.

Bubip LED-nucruiero 00yMOBIEHO MOMKIJIHBICTIO
3aCTOCYBaHHS MOHOXPOMATHYHOTO BHIIPOMIHFOBaHHS
CBITJIO/IO/IB B SIKOCTI TOYKOBHX JPKEPET BHIIPOMIHIO-
BaHHS 3 IMIUPOKMMHU MOXIIMBOCTSIMH JJIsl PETyJIFOBaHHS
mapaMeTpiB CBITIHHS.

Bubip moaympaux emementiB Arduino o6ymoB-
JICHO SIK MOXJIMBOCTSIMH TIPOTpaMyBaHHs 3a JIOTIOMO-
roto 3Bu4aitHoi PC-cymicHoi knaBiaTypu, abo I1K, Tak
1 IIMPOKHUM CIIEKTPOM CYMICHUX MOJYJIB, JOCTYITHUX B
HIMPOKOMY I[iHOBOMY aiamna3zoni. Came 3a yHiBepcalb-
HUMH MOJAYJIBHUMH KOHCTPYKUISIMH 3 IIHPOKOIO YHi-
¢ikauiero MalOyTHE €JIEKTPOHHUX aBTOMAaTHU30BAaHHMX
CHCTEM.

BBenennst moniOHOI KOHCTPYKIIT J03BOJNUTH 3a-
6e3meunTn e(QEeKTUBHICTD CIPUHHATTI Ta O0OPOOKH
iHpopManii 0JHOYAaCHO 3 3HIKEHHSAM (PAKTOPy po3ci-
IOBAaHHS YyBar" JIOCHIJHHKA 3aBISIKM OCOOJIMBOCTSIM
CHCTEMH, PO3PaxoBaHOi caMe Ha HMPUBEPHEHHI yBaru.
JlaHa cxema Moxe OyTH BUKOPHCTaHa, Ha 3aBOjIaX MpU
IUIAHOBUX CTEHAOBHX BHIpoOyBaHHsx /[B3, B Hayko-
BO-ZIOCIIIHMX YCTaHOBaX Ta HABYAJIbHOMY MPOILIECI.

MeTtoanka 10cIizKeHHA

Po3poOka BHCOKOMOOITHHUX 3acO0IB OIEepaTHB-
HOro BHBOAY iH(opMmauii mpu CTEHIOBHUX BHIPOOY-
BaHHAX /B3 € nepcreKTHBHUM IUIIXOM JUIsi OTPUMaH-
HS TOYHOI CTATHCTUYHOI 0a3u JaHWX 3a Pi3HUMH I1apa-
MeTpaMu pOOOTH TAKUX KOHCTPYKIIIH.

[Tepminm eTanom AaHOTO JOCIHIPKEHHS cTajla po-
3poOka KOHCTpyKii cBiTmomiomHoro LED-tabma ms
BUBOJY iH(opMalii IpH CTEHIOBUX BHUIIPOOYBaHHIX
OBUryHIB. sl 11boro OyJio 3ampoNOHOBAaHO 3acTOCO-
ByBaTH Arduino Nano SK MOAYNBHY IUIATy, sIKa Ipa-
moe Ha yimi ATmega328P Ta € onTuManbHOIO B IUIaH1
MiHiaTIOpu3arii.

OcHOBOIO KOHCTpYKLIi € Mikpocxema MAX7219
(MAX7221), sixa noka3ana Ha puc. 1.

Puc. 1. Mikpocxema MAX7219

[paiiBep KepyeThCcs 3a TOMMOMOTOIO iHTep(eiicy
SPI (pexxum 0), 0 MATPUMYE YaCTOTY ISl iHTepQeii-
cy 1o 10 MI'm. Mikpocxema MAX7219 e TpumiHii-
HOIO, Ta 3MIMCHIOE Tiepenady HeoOximHoi iHpopmaii B
mocuizoBHomy komni. Jlimis DIN € ocHOBoro mims
LOAD- ta CLK-takToBOrO iH(hopMaLiifHOr0 CHrHAIY,
oo Jo3Boisie Takok mpuiimate gadi. Jlinis DOUT,
MOke OyTH BHKOPHCTAaHA B SKOCTI OJOKY BHBOIY Jda-
HUX TPH MOCITIOBHOMY 3’ €IHAHHI Py MIKPOCXEM.

XapaKTepuCTHKH:

— Hanpyra xuBieHHs: 4.0-5.5 B;

— MiHIMaTbHHN CTpyM Oe3 inaukaiii: 150 MKA;

—gactota oHoBiaeHH: 500-1300 I'm;

— MakCUMaJIbHUHA CTPYM OJJHOTO CErMeHTa: 45 MA.

Iepenaya naHux BigOyBa€THCS 3a JOMOMOTOIO 1H-
tepdeiicy UART uepe3 moayns Bluetooth HC-06 [10],
KU MOJe repeaasaTh ¢aiiau notokom 1o 25 Mo/c 3i
mBUAKICTIO 10 2,1 M6ir / c.

B miamasoni Bix 2,402 I'T' mo 2,480 I'T'n 3a mo-
MIOMOT'OI0 TMOLIMPEHHSI YaCTOTHOTO NepecTpUOyBaHHS
cunektpy (FHSS) nanuit Mmomyns 103BOJISIE YHUKHEHHS
TIEPEIIKO/] BiJl IHIINX IPUCTPOIB AyIUIEKCHOI epenayi.

Haii6inpm BuCOKa SICKpaBiCTh CBITIHHS 1 MPUPO/I-
Ha Tiepesiada KOJIbOPiB IOCATAETHCS IPU BUKOPHUCTAHHI B
CKJIaJIi KJIacTepiB BHCOKOS()CKTUBHUX CBITIOMIONIB Pure-
Green (525 um), Ultra-Red (660 am), Blue (470 am).

Pe3yabTaTh a0CaigKeHb

PesynbpraTom nociipkeHp crana cxema (puc. 2),
po3pobJieHa B paMKax JIpyroro eray.
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Mampuua wa MAX7219

—
p—

Bluetooth HC-06

Arduino NANO

Puc. 2. Cxema nioknoueHHs KOMNOHEHMIE PYXOMO20
psoka

Cxema KoMIUIeKTyBanachk BigmoigHo mo I'OCT
2.702.

Ha cxemi BHAHO HOCHTH KOMITAaKTHUI BapiaHT
Arduino NANO [9], a Takox 610K KuBIICHHS Ha 5 B,
skuii Oyzme 3abe3medyBaTH poOOTy iH(OpMAIliHOrO
TabII0.

B HaouHOMY BUTIIAL e cXxema puc. 3, ¢ BUIHO
BCl MOJyni 3 SKMMH B KOMIUIEKTI izme acemOiuep Ta
TporpamMHe 3a0e3MeUeHHS, 110 BIKIII0Ya€ HEOOXiTHICTh
po3po0KHU aceMOIepy Mia KOKHY HOBY apXiTeKTypy Ta
MPOTpaMHOTo 3a0e3MeueHHs ISl Horo iHTeprpeTaiii.

Puc. 3. Haounuii noxas cxemu niOKmo4eHHs KOM-
nowenmig ¢ guxopucmanuam mampuyi Max7219.

Taka KOHCTPYKIIis HO3BOJISiE BBOAUTHU, PEeAarypa-
TH TEKCTOBY 1 rpadiuy iHpopmariiro, 1oaaBati edek-
TH, TEPerisigaTH pe3ylbTaT i BiANPaBIATH CTBOPECHY
iHpopMaito Ha TadIo.

HanamrryBanHs B npommBILi:

BRIGHTNESS 50 // crangaptha sickpasictsb (0-
255).

CURRENT LIMIT 2000 // mimit mo ctpymy B
MiJiaMIlep, aBTOMATUYHO YIIPABISAE SICKPABICTIO (TIO-
KaJIi cBii 670K sxuBieHHs!) 0 — BUMKHYTH JIIMIT.

WIDTH 42 // mupuna matpuui.

HEIGHT 8 // Bucora marpwuiti.

SEGMENTS 1 // giofiB B OTHOMY «ITiKcemi» (Iis
CTBOPEHHS MaTPUIIi 3 IMATKiB CTPIUKH).

COLOR_ORDER GRB // mopsimok KoiapopiB Ha
cTpiumi. SIKm0 KoJip BigoOpaskaeTbcss HEKOPEKTHO —
Minstiite. [Touatn moxxHa 3 RGB.

MATRIX TYPE 0 // Tum matpumi: 0 — 3ur3ar,
1 — nmapanenbHa.

CONNECTION ANGLE 0 // kyT minkiroyeHHs:
0 — miBuit HWKHIH, 1 — TiBUIA BepxHiil, 2 — mpaBuii Bep-
XHiH, 3 — MpaBuii HIKHIHN.

STRIP_DIRECTION 0 // HampsiMOK CTpi4KH 3
KyTa.

Jdnst Toro mo6 3MIiHUTH KOHTEHT Ha PyXOMOMY
pAAKy abo CBITJIOMIOMHOMY €KpaHi, B MEpIIy Yepry
MOTpiOHO 3°sICYyBaTH MOJETH BCTaHOBIICHOTO KOHTPO-
Jiepa, THIT 1 po3Mip MOJYIIB, KPOK IiKCeJsl 1 po3Mip B
THKCEeIsX.

Ha puc. 4 HaBeneHO HaOYHUI MOKa3 POOOTH PO3-
pOOJICHOTO TPHUCTPOI0 C BUKOPHCTAHHSAM MAaTpHIL
Max72109.

«
oSBT yerposierso

Puc. 4. Haounuii noxas pobomu npucmpoio ¢ 8u-
Kopucmanuam mampuyi Max7219
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OOroBopeHHsl Ta MNEPCNEKTHBH IOAATBIINX
A0CTiIKeHb

OtpumanHs Ta 00poOKa AaHUX EKCHEPHUMEHTY B
peajJbHOMY Yaci Ma€ BeJMKe 3Ha4eHHs Ul iX IpaBH-
TMBHOI iHTepmperamii. Posrmsagaroun po3poOiieHy cxe-
My, MOXHa BIIMITHTH 11 CJTAOKICTh B BUIJIAII OOMExKe-
HOCTI JIUCIUICI0 B IUIaHI MOBHOTH BiJOOpaKeHHs ja-
HuX. | Xo4a pyXxomMuil psOK € 3HaYHUM KPOKOM BIIE-
pen B MOPIBHSHHI 3 3acTapiiMM 3amucoM 10 0asu jaa-
HUX, KOJIM HEMO>KJIMBO 1MOOAYUTH JaHi, 110 3HIMAIOTh-
csl B TaHUI MOMEHT, IIe He J1a€ yCi€i MOBHOTH KapTHHH.

[lepciekTHBHUMH B J1aHOMY BHIIQJIKy BHUIJIsIIa-
I0Th METOJM BiJOOpakeHHs iH(opMauii 3 HakiIagaH-
HSM Ha MakeT 00’€KTy Ta iHTepaKTHBHHMH BiKHAMH 3
iHpOpMaIi€ro.

B nanomy BuIazsKy HaiOLIbII IPOCTUMHU B peajti-
3aI1il BUTTSIIAI0Th CHCTEMH JJOTIOBHEHOI PEabHOCTI.

OnmHMM 3 HUIXiB BJOCKOHAJICHHS PO3p00IeHOT
ticker-cuctemu BimoOpaXKeHHsS JaHUX CTaHE CHCTEMa
BUBOJY KapTHHKH Ha AWCIUIEH y BHIVISAI 3aXHCHOTO
IIMTKA, 1[0 BUKOHYBaTHMME KapaHTHHHI, 3aXHCHI Ta
iHpopmaTuBHi ¢yHkuii. [IpoTe npaBuIbHICTH Ta CHHX-
POHHICTh HAKJaJaHHSA KapTHHKH IMOTpedye 3acTocy-
BaHHs OUTBIINX OOYMCIIIOBAIBHUX PECYpCiB a0 CIpo-
LIEHHS 3a paxyHOK 3acTocyBaHHS MapkepiB [12].
[purammn nepemawi gaHux B po3pobieHomy LED-
Talb1i MOXKE CTaTH OCHOBOKO UIS MPOEKLIi TOYKOBHX
MapKepiB Ha JOCIIAHAKA Ta AOCTITHUNA CTEH, IO J0-
3BOJIUTH 3HAYHO €KOHOMHUTH OOYHCIIIOBAJIBHI PEeCypcH
Ta BUKOPUCTOBYBAaTU IHTEPAKTHBHI BiKHa 31 3HATOIO
iHpopMaIi€ro.

[MuranHas npoekIiii MapKepiB HABOANTH Ha JPYTHA
BapiaHT BIOCKOHAJICHHS TaKOi CHCTEMH, a caMe BHUKO-
puctanss ontuyHoi [13] Ta 3BykoBoi [14] romorpamu
peamsHOTO Yacy. IIpore OOMEXeHICTh IHTEpaKTHBHOI
B3aeMOIii JAOC/IITHUKA 3 TOJIOTPAMOIO POOUTH 11 BHKO-
pPHUCTaHHS Ul IPOEKIii MapKepiB AJs JOMOBHEHOI pe-
AIBHOCTI OLIIBII JOIIJIBHHAM.

BucHoBknu

CaiTinonionHe TabJl0 [UI AUCTAHIIWHOTO BiJIO-
OpaxeHHs iH(OPMAILIT IPH CTEHI0BUX BUIIPOOYBAHHSIX
JIB3 mo3Boisie omepaTHBHO PO3MIITyBaTH iH(popMaIito
Mpo CTaH IBUTYHA 1 Horo mapamerpiB (IOTYXXHICTB,
o0epTH, MOMEHT O0epTaHHs, TeMIepaTypa OXO0JIOo-
JOKYIOUMH PiJUHHU, TEMIIepaTypa BiANPalbOBAaHUX Ta-
3iB, THCK B CHCTEeMi 3MailyBaHHsi Ta iH.). Cucrema
MPAaIlOE B IIUPOKOMY Jiama3oHi 30BHINIHIX TeMIlepa-
Typ: Big —40 1o +55 rpagycis 3a Llenbciem.

Po3pobiieHa cucteMa € OCHOBOIO JUISl CHCTEM TO-
sorpadivHOi MPOEKIii JaHUX Ha AOCTIIHY MOJAENh abo
CHCTEMH HNPOEKIil MapKepiB JOMOBHEHOI peabHOCTI,
[0 BUDJISIAE OUTBII AOIUIFHUM B IUIAHI 1HTEPaKTHB-

HOCTI B3aeMoJil AOCIIAHUKA 3 JOCIIAHUM CTEHIOM Ta
cepBepoM iHdpopMarrii.
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li6pudHi cunosi ycmaHoeKku

etcs Ha MuKkpocxemMe MAX7219. Ilepenaua ganHbIx npoucxoauT ¢ nomoinsio uatepdeiica UART gepe3 moxyns Bluetooth HC-
06. paiiBep ynpasisercs ¢ nomouisio uaTepdeiica SPI (pexum 0). Beibop cBeronuoaHoro aucmies 00yCIOBICHO BO3MOXKHO-
CTBIO NIPUMEHEHHS MOHOXPOMATHYECKOTO U3IIydeHHsI CBETOJHOIOB B KAYECTBE TOUEUHBIX HCTOUYHUKOB M3TyUEHHs C IIMPOKUMHU
BO3MO>KHOCTSIMU AT PETYIHPOBAHUS NapaMeTPOB CBEUEHMS. DTO JOCTUTAETCSI IPU UCIONb30BAaHUU B COCTaBE KIACTEPOB BHICO-
k03¢ ekTuBHBIX cBeTono10B Pure-Green (525 um), Ultra-Red (660 aM), Blue (470 HM). B cTathe aBTOpaMu pa3paboraHa KOH-
CTPYKTHBHAsI CX€Ma CBETOJHOIHOTO TabJo /Ui 0TOOpaXKeHHs TaHHBIX CTEHJIOBBIX MCIBITAaHUI ABUTATENeil BHYTpEHHETo cropa-
Hus. [IpuHIMN moABIDKHOTO psana (ticker), KOTOPBIH IHPOKO MPUMEHSETCS] B OMPIKEBOH aHANIMTHKE U peKJIaMe, sIBISeTCs JOoCTa-
TOYHO MH(GOPMATUBHBIM IS BOCIIPOM3BEACHHS Pe3yJIbTaToB, CTeHNOBHIX Hcnbitanuii JIBC. Onpexnenerno, 4To npuMeHEeHHE MO-
IynbHOM cucTeMbl Arduino, MO3BOJIMT B MIMPOKHX TIPeeiax BapbHpOBaTh CBOMCTBA CHCTEMBI OTOOpaXKeHHs JaHHBIX U IIPU pas-
paboTKe CrenuantbHOro coTa BECTH aHAINTHKY UCIIBITAHUH TP IIOMOIIN aJJaiTHBHBIX HefipoceTei. Y cOBEpIICHCTBOBAH METO/
aHanu3a 1 0TOOpaKEeHMs IaHHBIX CTEHOBBIX HCHBITAHUI JBUraTelsl BHYTPEHHETO cropaHus. PaspaboTanHas cxema MOXeT ObITh
pa3BuTa A7 roaorpaduueckoi moJCBETKH 30H KPUTHUECKUX HATrPy30K Ha MIOBEPXHOCTH HCCIeTyeMoi KoHCTpykuun. Heckombko
Gosiee HU3Kas MHTEPAKTHBHOCTH TOJIOTPAMM IO CPaBHEHUIO C JOTOJHEHHOH PEaTbHOCTHIO JAENAeT MX BCIOMOTAaTENlbHYIO POJb
Gostee menecooOpa3Hoil. ITO MOKeT craTh 6a3oil st GopMUPOBaHMS HA TAaKOH MOBEPXHOCTH MapKepOB IJIsi HHTEPAKTHBHBIX
CHCTEM JIONOJHEHHOH PeaTbHOCTH.
Kawuessie cioBa: ceeronuon LED-Tta6mo, JIBC, Arduino, Gerymast cTpoka, aBTOMaTH3HPOBaHHAS THKEP-CUCTEMA.

AUTOMATED TICKER-SYSTEM OF REMOTE DISPLAY OF DATA FOR LED-BOARD IN BENCH TESTS
OF INTERNAL COMBUSTION ENGINE

L.P. Klymenko, V.I. Andreev, O.I. Sluchak, O.F. Prishchepov, O.V. Shchesiuk, Ya.Yu. Davidenko

The problem of developing adaptive information output systems, synchronized with the process of the experiment is solved
by existing methods of concentration and interactive presentation of information. The purpose of this study is to develop an LED-
board with an automated ticker-system for prompt display of information during bench tests of internal combustion engines. The
developed design is based on the MAX7219 microcircuit. Data transfer occurs using the UART interface via the Bluetooth mod-
ule HC-06. The driver is controlled via the SPI interface (mode 0). The choice of LED display is due to the possibility of using
monochromatic light emitting diodes as point sources of radiation with a wide range of options for regulation of luminescence
parameters. This is achieved when using high-performance LED clusters Pure-Green (525 nm), Ultra-Red (660 nm), Blue (470
nm). In the article the authors developed a constructive scheme of LED board for displaying the data of bench tests of internal
combustion engines. The principle of the moving series (ticker), which is widely used in stock exchange analytics and advertis-
ing, is informative enough to reproduce the results of the internal combustion engine test bench tests. It has been determined that
the application of the Arduino modular system will allow to vary the properties of the data display system to a wide extent and,
when developing special software, to conduct test analytics using adaptive neural networks. The method of analysis and display
of bench test data of an internal combustion engine has been improved. The developed scheme can be developed for holographic
illumination of critical load zones on the surface of the structure under study. The slightly lower interactivity of holograms com-
pared to augmented reality makes their supporting role more appropriate. It can be the basis for the formation on such a surface
of markers for interactive augmented reality systems.

Keywords: LED board, internal combustion engine, Arduino, moving line, automated ticker system.
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