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XMeIbHULBKUI HalllOHAJIbHUH yHIBEpCUTET

TH®OPMAIIMHA CUCTEMA PO3YMHOT' O CBITJIO®OPA
JJIA PEI'YJIIOBAHHA JOPOKHbBOI'O TPADIKY

Peasizogana iHgpopmayitina mexHo.102is1 pegyasiyii doposxcHbozo mpadghiky. [IpozpamHuli 3acmocyHok 3abe3neyvye
KepysaHHs ceimogopom Ha nepexpecmi, 6a3yr4ucs Ha 3asaHmaxiceHocmi dopie. 3asaHmasiceHicms dopie 8USHAYAEMbCS
KifbKicmio mpaHcnopmuux 3aco6ie Ha dinsiHyi. flooamkosumu @YHKYIIMU € N102Y8aHHSI cmaHy ceimaogopa i 36epicaHHs
8ideo e gaiinosill cucmemi komn’romepa. Peanizosano inmezpayiio 3i cmopoHHiMU 6i6aiomeKkamu.
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PLANNING INFORMATION SYSTEM FOR THE BEST WAY
TO DELIVER CARGO WITH THE HELP OF THE TRAVELER'S TASK

Today, cars are as much a part of our lives as a luxury. It is difficult to understand that the first cars were perceived as a
manifestation of evil spirits. A little later, cars were available only to the rich. Now cars cover all parts of our society. The main reason for the
popularity of cars was the ability to be mobile in a given situation. Undoubtedly, your own car provides a lot of time. Cars are also used in
businesses of various sizes, the main field of use - transportation of goods, transportation of people and others. The development of road
surface is developing in parallel with consumers. In the civilized world, people began to use means to prevent traffic accidents, so there were
traffic rules, road markings, lying police and road signs. Probably, one of the main attributes of traffic regulation is a traffic light - a device
that gives a certain lane permission to move, while blocking the movement perpendicular in order to avoid a traffic accident. The traffic light
mechanism is quite simple, it does its job well. It is a clear fact that with the growth of cars, the load on the roads increases. Often the result of
heavy traffic is congestion, which causes a significant difference between the expected time and the actual time of getting from point A to
point B. Significant congestion is observed in large, densely populated cities. The peak time for such cities is 9:00 and 18:00, at which time
residents go or return from work. You can often see that some minibuses are more popular than others. It is assumed that the load on one
axle is much greater than the other, usually in such situations, the waiting time for the "green light" for the unloaded axle is inefficient. Since,
in our period - time is an exhausted resource, we need to optimize the work of small things that could save on it. In this case, the automated
traffic manager is useful because the system can analyze the input data and based on them to build the optimal state of the traffic light.

Keywords: traffic, traffic lights, vehicles, traffic jams, optimization, vehicles detection.

AHaJti3 npeaMeTHOI 00J1acTi

CBiTiohopHH 00'€KT — TEPUTOPIs JOPOKHBOTO CIIOJIYYEHHS, HA KOTPOMY IOCJIJIOBHICTh IEpecyBaHHs
KOH(IIKTYFOUUX aBTOMOOUIBHMX IOTOKIB a00 aBTOMOOULIBHHX 1 MIMIOXIAHUX TOTOKIB BPETYyJIbOBYETHCS
CBITIIO(OPHOIO CUTHATTI3ALIIETO.

OCHOBHI MOHATTS aBTO-CBIiTIOdOpa: CXEMA MO®A3HOIO PO3 130y
—TakT — IMepioJ BHUKOHAHHA KOHKPETHOI oncwe oy y oo | excwa gy y s ]
KOMOIHAIIT iHTUKATOPIB; 1

— FOJIOBHHH TaKT — XPOHOJOTIYHHH Iepion,
miJ 9ac KOTPOro IepecyBaHHsS TPAHCIOPTHUX 3ac00iB
(1HKOJIM ¥ MIIIOXiJHUX MOTOKIB) € JO3BOJICHNM;

— MIPOMDKHHMI TaKT — XPOHOJIOTIYHUIT HIepioz,
i 4Yac KOTpPOro BiAOYBA€ThCsl MIiATOTOBKA 10
NepeMUKaHHs JI03BOJIy Ha IEPecyBaHHs HACTYIHIN
Ipymi aBTOMOOLTIB (1HKOJHM ¥ MIIIOXiAHUX MTOTOKIB);

—¢a3a  perymoBaHHI —  CYKYIHICTB 2
TOJIOBHOT'O TaKTy " l'[pOMi)KHOl"O TaKTy; LUWMKNOrPAMA CBITNO®@OPHOIO PEIMYNHOBAHHA

— PEryJIOBaIBHUN UK — MOCIIIOBHICTD (a3 “lpweaniers,
sIKa TIOBTOPIOETHCS 3 KOHKPETHOIO MEP10ANYHICTIO;

— PSKUM  CBITIIOOPHOTO DPETYNIOBAaHHA —
KiIBKICTh 4Yacy BKa3aHuX (a3, TakTiB i TpUBaiicTh — L -
peryHIOBaﬂI)HOrO uI/IKHy; . 1 OC3OBHMA TaKT “""‘:‘ 2 ncHOBHWA TAKT “'"‘:

| haza Il haza

—cxeMa po3'i3ay — Bi3yanbHe XpPOHOJOTIYHE [ ]
TMpe/ICTaBICHHS KOH(IIKTHIX aBTOMOOIJIBHUX MOTOKIB; I - senei ] - seronwir oo, [ -wcpsonwi

— [MUKJIOTpaMa peryJioBaHHS CBiTIOpopa — -
Bi3yasbHa CXeMa MOCIiI0BHOCTI i TPUBAIOCTI TOPiHHA ] -wosrui. - [B -ostwi 3 wepmormm.
iHAWKATOpiB  CBITIOMOPIB  HAa BCIX  MOMKIIMBHX Puc. 1. CxeMH 0CHOBHHX TepMiHiB pe;KHMY Pery/Il0BaHHs
MaplIpyTax, pO3TAIOBAHUX HA BYJIHLI. csit0(opy [2]

HesBakaroun Ha TpOCTOTY W HaAiIdHICTH
MeXaHi3My CBITJIO(OPHOTO perysroBaHHs, MOXHA I00AYUTH 3HAYHUI HE/IOJIIK, a CaMe HEMOJKIIMBICTh PEryJIIOBaHHS
Tpadiky Ha OCHOBI BXIIHHMX 30BHIIUIHIX AaHuX. [lif 30BHIMIHIMM JaHUMHM MA€ThCS HAa yBa3l TakKi €JIEMEHTH:

3aBaHTAKEHICTh JIOPIr Ta THI TPAHCTIOPTY.
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AHaJi3 icHy104oro nporpamMHoro 3ae3ne4yeHHs MpeAMeTHOI 00JacTi

Ha nmanwmii yac rito0anbHUX po3poOOK MO CUCTEMI pO3yMHOI peryisiii pyxy B YKpaiHi He BeaeThes. IcHye
KiJTbKa 1Iell Ha pecypcax i CTapTamiB, sIKi YCKAIOTh IHBECTHUIIH i MPONOHYIOTh PO3YMHY DEryJAIil0 pyXy Ha
OCHOBI 3aBaHTa)KEHOCTI JIOPIr MOTOKOM aBTOMOO1IIB. Takox € omuc, 1110 PO3BHBAIOYH III0 i7€0, MOKHA JOOABUTH
PO3YMHY IETEeKIiI0 MpaBomopylieHb i BunucKy mrpadis. Ilpore, 3a MexxaMu yKpaiHCHKOTO 1HTEPHET-IIPOCTOPY
MOYKHA 3HAWTH KiJIbKa CXOXHX MPOEKTIB, SIKi pO3TAIIOBAaHI Ha BIAKPUTOMY MporpamHOMy pecypci — github.com.
Peasizariii px MpoeKTiB MarOTh CBOKO IUTIOCH 9H MIiHYCH, SIK i Oymb-ske [10. IMepmmit 3 Takux — “Smart-traffic-
light-2” [1].

[IpoexT OyB po3pobieHnii B paMKax
Benprilicbkoro yHiBEpCHUTETY.

[Irocu 1bOro MpoeKTy:

1. Cucrema iHTerpoBana Ha wIaThOpMy
Raspberry Pi 3 3 migkiroueHoro USB-
KaMepolo.

2. Po3mizHaBaHHS MEX JOPOTH, VI
TOYHIIIOr0 OOPaXyHKH BXiJHHUX JaHUX.

3. Kop peanizoBanmii Ha MoBi Python,
IO Ja€ JIErKy MiATPUMKY 1 THYYKICTh B
J00aBIICHHI HOBUX (DYHKITIOHAIBHHX PEUCH.

4. MoJIMBICTh HaJaHHS TPIOPUTET-
HOCTI Ui cmem.  3aco0iB  (IIBHIKA
JIOTIOMOTa, TIOJIIITis TOMIO. )

MiHycH IpOeKTy:

1. BusHaueHHs1 JOPOKHBOTO TpaHC-
MOPTYy BEAEThCS 3 KaMepH, sika MOoxke
PO3TaIIOBYBATHCS JIUILE 3BEPXY.

2. HeMOXIHBICTh BHKOPHUCTOBYBATH

Puc. 2. AHaJI0r cucTeMu po3yMHOro cBitiodopa [3] o OJIHI¥ KaMepi Ha OJIHY CTOPOHY.

3. BusHayeHHs: aBTOMOOLUTIB BEICThCS
3a TexHosjorieto HOG (Histogram of Oriented Gradients), o Moke Mpu3BeCTH IO HEOUIKYBAaHOI MMOBEIIHKH i 9ac
HETOJIH TOIIIO.

Ille omHMM MNpPUKIAZOM € CXOXKHMH TNPOEKT, SKHA peanizoBaHuid Ha C++ “smart-traffic-signals”[4].
Peanizanii npoekTy € 70BOJII HU3BKOPIBHEBOIO, 10 POOUTH HOTO HaA3BUYAHHO THYYKHM.

[epeBaru npoekTy:

1. C++ Hajae BeMUKy THYYKICTh pelaryBaHHS IPOCKTY.

2. C++ Hajae BeIMKHI TPUPICT B MIBUAKOCTI [il.

3. Iuterpariis 3 RaspberryPi 2.

Henomiku:

1. C++ moBa 3 HU3BKUM piBHEM aOCTpakiii, TOMy HaBiTh Uil peanizanii OaHaJbHUX peueil MoTpiOGHO
OinbIIe Yacy, HiX 70 npukiIany Ha Python.

2. BusHaueHHs aBTOMOOLTIB BemeThcs 3a TexHojoriero Haar Cascade, mo Moke NpPU3BECTH 0
HEOYiKyBaHO{ ITOBEIIHKH ITiJ 9aC HETOIH TOIIO.

[oTounuit mpoekT mo30aBIeHUH JIESIKIX Ball, SIKi € ONMCAaHI B aHAJIOTaX BUIIE, a caMe: BUKOPUCTOBYETHCS
npocra Twiargopma Al MiATPUMKH KOJXY, TEXHOJOTIS pO3ITi3HaBaHHS aBTOMOOLTIB BEIETHCS 3a IOMOMOTOO
CTOPOHHBOI 0i0JIIOTEKH, [0 3MEHIIye KOAOBY 0a3y. KOHCTPYKTHBHO MpOEKT MNpoCTHil TUM, IO MHOTpedye
MOHTYBaHHSI YOTHPBOX Kamep Ha OIOpH CBITIO(GOPIB (B MEPLUIOMY aHATI031 CHOCTEPEKEHHS JIO3BOJIIOTHCS JIMIIIE
3BEpXY, IO B KiTbKa pa3iB 301IbIIIy€e KOMTOPHC peani3amii mpoeKTy).

OnucaHus 0izHec-J0riKHN

SAxmo po3mamaTé poOOTy 3BHYAMHOTO CBITIOPOpA, TO BCIOIM MOXHA MOOAYUTH CHUCTEMY, SKa 3
MEePiOANYHICTIO NEepeMHKAe IHANKATOPU IJIS MPOXO/UKEHHS PyXy Ha Tilf 4M iHINHA IUIAHII pyxy. TpamisroTrscs
CHUTYyaIii, KOIX MpaliBHUKaM TOTPiOHO BiTHOBUTH icTopiro aii (Hampukmazn JITII), ska BigOynmacs sSKuiich 9ac Ha3am.
€IMHUM BapiaHTOM LLOTO JOCATHYTH € OTPUMAaHHs JTaHWX 3 CYCiJHIX Kamep OyIiBeib, II0 YHOBUIBHIOE aHATI3 B
KiJIbKa pa3iB, Tak sK HE Ha BCiX OyAiBIAX € KaMepH, TaKOX MOTPiOHO BCI 1i 1aHi CIIBCTaBIISTH.

Inma nis, skiit morpidHO aBTOMaTH3alis — 30ip iH(pOpMAIil po 1moJIoMKy cBiTiIohopa. Skio cBitiodop
BUIIIOB 3 Najy, Maroud iHQopMmamnio mpo MHHYIMI il i MTOMWIKKA B CHUCTEMi, TeX. MPaliBHUKY HE CKJI/ie 3yCHIIb
MOJIaTOIUTH TIPOOIIEMY.

Jns Toro, mo6 aBroMarusyBaTH poOOTy 300py iHdopmanii, naHi MOTpiOHO opraHi3yBaTH y (aiioBii
cuctemi. Ha manuii yac moTpeOu B CTBOpEeHHI 0a3u TaHUX HEMAE, TaK SIK CUCTEMU HE € IICHTPaTi30BaHOI0, HA JaHUI
yac. B moganemomy, € ceHe mepeBecTH 30epiranns indpopmarrii B BJ1.

Ha nmanomy erami arumikamis mume ABa (aiiau mix 9ac BHKOHAHHSA, NepIinii ¢aiitn — 1e JoryBaHHS, B
JOTYBaHHI MOXKHa MEPeryiHYyTH CTAH CHCTEMHM B KOHKPETHHMH Bifpi30K 4acy, TaKoX, SKIIO BHUHUKHYThH SKICh
TIOMUJIKH, BOHM MHUTTEBO 3amuIIyThest B app.log daiin, skuii came ¥ cnyrye mis 36epiranss inpopmarii. Jpyrum
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¢aiisiom € Bimeo-(aiin, SIKMH 3aMUCYETHCS 3 BiJCONOTOKY, €MHA BiIMIHHICTh BIiJICOMOTOKY, BiJl PE3yJbTYIOUOTO
¢aiiny € Te, mo Ha QiHATBHOMY Bifico Oy/ie HAKIANATHCS CUCTEMA BH3HAYCHHS aBTOMOOLTIB B MOTOIII.
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Puc. 3. Bineo-aiin, sxuii 3anucyeTnes 3 BiTeonoToxky

@ detector.py app.log x & traffic_lights.py

2019-05-12 21:28:43,858:INFO:
Green direction: x;
Needed time: 90;
Count of transport: 18;
Actual time: 50

2019-05-12 21:28:43,859:INFO:Directions state: {'x': 18, 'y': 8}
2019-05-12 21:28:43,859:INFO:
Visualization of crossroad state

w
o
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|
o
—

2019-05-17 23:35:12,208:INFOI
Green direction: x;
Needed time: 90;
Count of transport: 18;
Actual time: 50

2019-05-17 23:35:12,237:INFO:Directions state: {'x': 18, 'y': 8}
2019-05-17 23:35:12,237:INFO:
Visualization of crossroad state
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Puc. 4. JloryBaHH# UIsl CHCTEMH PeryJII0BaHHS

CtBOpeHHS HOBHMX iH(OpPMAaLIHNX TEXHO-
JOTiH  Mae BeNWKe 3HAYCHHA ISl PO3BHUTKY
cycminbcTBa. BOHM aKTHBHO IE€peTBOPIOIOTH iHIN
TEXHOJIOTIi ~ MaTepialbHOrO 1  HeMarepiallbHOTO
BUPOOHMIITBA, B KIHLEBOMY MiJCYMKY (OpMYIOUH
HOBHUI CTWIIb po0OO0TH, crocid XuTTs B minomy. CyTb
iHpOPMAIIHMX TEXHOJIOTil CTAHOBJIATH METOAW 1
3aco0u (opMyBaHHS Ta MIATPUMKH iH(pOpMALIHKUX
MOTOKIB Y CHCTeMax YNpaBJiHHS 00'€KTaMH, Y TOMY
YHCII PEryJIIOBAHHS TOPOKHBOTO Tpadiky.

Inma nist, sKid MOTPIOHO aBTOMATH3AIlS —
30ip iHdopmarii mpo MOJOMKY cBiTiodopa. SKio
cBiTIIOOp BUHIIOB 3 J1aay, Marouu iH(opmanito npo
MUHYJI Jii 1 TOMHJIKH B CUCTEMI, TeX. MPAIiBHUKY HE
CKJIaZIe 3yCHIIb TTOJIAarOJJUTH ITPOOIIeMy.

Hns  morouHoi pobotw, gk 1 y BCix
nporpamax, € cnoxuBau (kii€Hr). B npomy Bunaaky
KOpUCTYBa4eM IIpOrpaMH € JAEp)KaBHA JIOPOXKHSA
ciryx0a / npuBaTHe miAnpueMcTBo. Cxema IOCTYIHHUX
GbyHKIiH a5t rocTs (KiTieHTa) 300pakeHo Ha pHc. 5.

3arajpHy CXeMY PEryIIOBAILHOTO AITOPUTMY
CHUCTEMH PO3YMHOTO CBITIO(Opa MNpPEACTaBICHO Ha
puc. 6.

AnropuT™M BU3HA4YEHHS 00’€KTiB Ha (peimi
Oyzne BHM3HAUYaTH 3acO0M TPAHCHOPTY, KOHKPETHO
peanizamisi pearye JIMIIE Ha aBTOMOOLTI Pi3HHX
radapuriB 1 MOTOLMKIM, MOJIMBICTh BU3HAYEHHS

CTOPOHHIX NpenMeTiB BifKiIO4eHa. SIK TUIbKM aBTOMOOUII Oynu 3HaiieHi, cucTeMa CIpoOye NpocyMyBaTH
aBTOMOOLTI BiNOBITHO IO OCEW: X 1 y; Mi3HIIIC BU3HAYAETHCS CTOPOHA, KA BBAXKAETHCS OLIBII 3aBaHTAKEHOIO,
MIPOXiJ TO3BOJISETHCS 3aBaHTAXCHIH CTOPOHI, MPHW TOMY 3 KOHKPETHHM YacoM, SKHHA 3aJeXHUThb BiJ KUTBKOCTI
aBTOMOOINTIB, IIelf 4ac He Ma€ MEPEeBUITYBATH MAaKCUMAIBHIHA Yac MPOXOKEHHS. 3eJICHe CBITIO IS OJHOTO MOTOKY
MOIKE HOBTOPUTHCS JIUIIE 3 pa3u.
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PerynioeanHa
Tpachiky

Bigeozanuc
AOPOMHBOMD NOTOKY

KniexT

36epiraHHA cTaHy
ceitnodgopa

Puc. 5. MoxiuBocTi KopucTyBaya

[y

¥

MigenoyeHHA YOTHPLOX NOTOKIE

v

AHAMI3 3aBaHTEHEHOCTI CTORIH

v

CYMYBAHHA TPAHCNOPTHUX 3AC06IE N0 DCAX

!

3HaXOMKEHHA BNkl 3aBaHTEKEHDT
CTOpPOHK

[MpoTHnexHa
- " MoTouHa CTopoHa
— CTOpOHa BINBHA O1A —Tak Hi—»| BinbHa Ans npptln'l'a,u,y —!

npoi3ay

CTOpPOHA AKA € DiNblUe 3aEaHTAKEHO
Byna BinbHa onA npoxomseHHs Binswe Hik 3 pau?

Puc. 6. CnpouieHa CTpyKTypa ajJropuTMy CUCTEMH PeryJTI0BaHHs J0POKHLOI0 Tpadiky

Takox iCHye anropuT™M Ui BU3HAUEHHS Yacy MOTPiOHOTO Ha MPOXOPKEHHS AUISHKH 3 CBITIO(GOpPOM BiH
OTIHMCY€THCSI HACTYITHUM YMHOM: cucteMoro netekiii YOLO Bu3HauaeThes 9MCI0 aBTOMOOLTIB, sIKi epeOyBaroTh Ha
CBiTIO(OPHIN MiNSHIN, B KJIaci KOHTpoOJIepa € KOHCTAHTAa, sSKa BIAMOBITAE 32 MPOXOKEHHST aBTOMOO1TIB, KoeilieHT
MIPOXO/KCHHSI MHOKUTBCA Ha KUIBKICTh aBTO, B KiHIIEBOMY pe3ylbTaTi OTPUMYEMO dHac Ha MPOXOKEHHS. Bapto
3ayBaXMTH, IO ICHY€ IHIIA KOHCTaHTa, SKa BKAa3ye Ha MaKCHUMAJIbHMH Yac NPOXOJDKEHHS, BOHA 3amodirae
NPOTSDKHIM B Yaci BIJKPUTOCTI 3aBaHTakeHOT oci. CXxema allropuTMy HaBeJIeHa HIKYE
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OBpaxyHOK KINBKOCTI ABTO HA OC

.

Onepayin MHOMEHHA MK KIMEKICTH
ABTO | KoedpiliEHTOM NPOX00#EHHA

34 3HAYSHHA
Gepetben
MAKCHMANEHD
OO3B0MNEHE 3HAYEHHA

34 3HAYSHHA
T Ak i fepeTecA pesynLTar
MHOHEHHA

PezynkTaT DiNbWWA 38 MaKCHMANEHO 0O3BONEHHAT

Puc. 7. Anroput™M 00paxyHKy 4acy Ha MPOXOIKeHHS

Cucrema Takox 30epirae craH cBiTiodopa B KOHKPETHy IUISHKY Hacy, 3alHMCYlO4YHM JaHi B (aiiioBy
CHCTEMY.

Just 30epiranHs ¢aiiniB B (aiioBiil cucTeMi He BUKOPUCTOBYETHCS JKOJJHA 3 OOTOPTOK, OCKUIBKH omepariii
3 (QailaMM € TpPOCTMMHU — CTBOPCHHS, OHOBIICHHS, BHJaJieHHs, uuTaHHA. Jlo 3acrocyBaHHs OyB oOpaHuit
CTaHJIapTHUM MakeT “0s”.

MosmBicTh iHTerpauii 3 iIHIIMUMU cUCTeMaMH

Hesnaunnm, ane MOTYKHMM JOJaTKOM IO CHCTEMH € MOXKJIMBICTH MIJKIIOUCHHS MOJYJIB, SIKI MOXYTb
CITyXaTH M1, IKi IPOJIOCY€e KOHTPOJIEP.

Ha nanunit MoMeHT 4acy TakuM MoJii He Tak 6araro, ajie BOHM MOXYTh IXHIH CIIMCOK MOXe 301IbITyBaTHCh
TI0 Mipi pocTy camoi IporpaMu, KO>KeH CiIyXad OTpUMYE BCIO iH(OPMAIiIo PO CTaH KOHTPOJIepa, a OCTaHHS MoAis i
JIOJIATKOBY iH(OpMAILiio, a came:

— BICb, IKa TUIAHY€THCSI OyTH aKTUBHOIO YISl IPOI3AY;

— 00paxoBaHMii 4ac AJIsI MPOi3IY;

— KUIBKICTh TPAHCIIOPTHHX 3aC0O01B;

— (akTUUHMI Yac HAa MPOXO/PKEHHS 3 ypaxXyBaHHIM JIIMITY Ha MaKCUMaJIbHUIH Yac;

— TOJi1, AKI MATPUMYIOTHCS;

— cBiTiIoop TmepeBeieHNH B CTAaHAAPTHUI PEXHUM pPOOOTH;

— Tpadik 3 yCiX CTOPIH € OTHAKOBUM,;

— cBiTIO(OpH 3MIHIITH CBiif CTaH.

Ha Bkazani mozii Mo>kHa TOOaBHUTH CBiif BIacHWH “‘cimyxau”, skwid Oyne oOpoOmstu ix. Ha manomy erami
ICHy€ TIPOCTHIA TUIATiH JIOTYBaHHS JaHUX (TOOTO BUBOAY iH(OpMAIlil Ha B TEpMiHAT).

3a ocHOBY OyB B34THI MOBeAiHKOBHH naTepH “Crocrepiray”.

Crocrepirad — 1ie MOBEiHKOBHUI MMaTepH MPOEKTYBAHHS, KA CTBOPIOE MEXaHI3M ITiIIMHCKH, IO 1€ 3MOTY
OZTHUM 00’ €KTaM CTEKHUTH i pearyBaTu Ha MOJil, AKi BiTOyBaIOThCS B IHIINX 00’ €KTaX.

[pu peanizamii mabioHy «crnocrepirayy 3a3BU4ail BUKOPUCTOBYIOThCS TaKi KJIACH:

Subject — inTepdeiic, 0 BU3HAYa€ METOAN IS J0JABAHHS, BUIAICHHS Ta ONOBIIIEHHS CIIOCTEPIradis.

Observer — inTepdeiic, 3a JOMOMOTOI0 IKOTO CIOCTEPEKYBAHUM 06'€KT CIIOBIIIAE CIIOCTEPirayis.

ConcreteSubject — koHkpeTHUIT Knac, skuil peanisye inTepdeiic Subject.

ConcreteObserver — koHKpeTHHIT Ki1ac, sikuil peanizye inrepdeiic Observer.

[Tpn 3MiHI criocTepeKyBaHOTO 00'€KTY, OIOBIIIEHHS CIOCTEpiradiB Moke OyTH pealli3oBaHe 3a TaKHMH
CIICHApIsIMH: CIIOCTEPEKYBAaHUH O0'€KT HAJCHIAE KOKHOMY 13 3apeecTpOBaHUX CIHOCTEpiradiB BCIO IMOTCHIIHHO
pelieBaHTHY iH(QOpMAIIifo (IPUMYCOBE PO3IIOBCIOIKCHHS).

CnocrepexyBaHuil 00'eKT HaJCHIA€ KOKHOMY i3 3apEECTPOBAHUX CIIOCTEPIradiB JMIIE MOBIIOMIICHHS PO
Te, mo iHpopMallis Oyiia 3MiHEHa, a KOXKEH 13 CIocTepiradiB, 3a HEOOXIJHOCTI, CAMOCTIHHO 3MiHCHIOE 3aluT
HeoOXigHOo1 iHpOopMaIlii y cCIocTepeKyBaHOTO 00'€KTa (PO3MOBCIOKEHHS 32 3aIIUTOM).

BucHoBku

PeanizoBano iHdopmamiifHy cHCTEMY PO3yMHOTO CBITJIOGOpa AJIsi PEryJIOBaHHS JOPOXKHBOTO Tpadiky 3
BHUKOPHUCTAHHSAM MYJIbTUKAHAIBHOTO crioco0y (GopMyBaHHS NaHUX MPO O0OCTaHOBKY Ha mepexpecti. [Iporpamumii
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3aCTOCYHOK 3a0e3leduye pPeryJioBaHHS IOPOXKHBOrO Tpadiky 3a aJrOPUTMOM, SKHH JI03BOJISIE PO3BAHTAXKYBATH
HanpssMKH pyXy Ha mnepexpecTi. Po3pobieHo BIANOBIIHY CTPYKTYpY IOJaTKy, IO J03BOJIsIE 30epiraTu BCIO
NOTpiOHY iHpOpMallilo Ta aBTOMATH3yBaTH HEOOXiIHI IPOIECH.
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