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XMeNbHULBKHN HALIOHATBHUH YHIBEPCUTET

TH®OPMAIIMHA CUCTEMA PO3YMHOTI'O CBITJIO®OPA
JUIAA PET'YJIIOBAHHA TOPOKHBOI'O TPA®IKY

Peasnizogana iHgpopmayitina mexHoi02isi pegyasiyii doposxcHbozo mpadhiky. IIpozpamHuli 3acmocyHok 3a6e3neyye
Kepy8aHHs ceimaodopom Ha nepexpecmi, 6asyr04ucs Ha 3asaHmaziceHocmi dopie. 3asanmasiceHicms dopie 8USHAYAEMbCS
KifbKicmioo mpaHcnopmHuux 3aco6ie Ha diasiHyi. [looamkogumu @yHKYIsIMU € /102y8aHHSI cmaHy ceimaogopa i 36epizaHHs
sideo e gaiinosill cucmemi komn’romepa. Peanizogano inmezpayito 3i cmopoHHimMu 6ib6aiomekamu.
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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.

AmHaJti3 npeaMeTHOI odJ1acTi
CBiTiiohopHHH 00'€KT — TEPUTOPIsl JOPOKHBOTO CIIOJYYECHHS, HA KOTPOMY IOCIIJIOBHICTh NEpecyBaHHs
KOH(JTIKTYFOUMX aBTOMOOLIBHMX IIOTOKIB a00 aBTOMOOUIBHMUX 1 TIIMIOXiJHUX IIOTOKIB BPErYJIbOBYETHCS
CBITIIO(OPHOIO CUTHATTI3ALIIETO.

OcCHOBHi MOHATTS aBTO-CBiTIOdOpA: CXEMA MO®A3HOrO PO3 131y
- TaKkT — Tepiojl BUKOHAHHS KOHKPETHOI P—- exowa pyxy y pasi I
KOMOIHAIIT iHTUKATOPIB; 1

- TOJOBHHH TakKT — XPOHOJOTIYHHU
MepioJI, MiJl Yac KOTPOTO IepecyBaHHS TPAaHCIOPTHUX
3aco0iB  (IHKOJIM ¥  IMIIOXIGHUX IOTOKIB) €

-4

b
1
1

JI03BOJICHUM; ) 4
- TOpPOMDKHUH TakT — XPOHOJOTIYHUI ‘
TepioI, Ml 9ac KOTPOTo BiAOYBAETHCA MiATOTOBKA JI0 'c - é D"
MepeMUKaHHS J03BOJy Ha TEpPEeCyBaHHS HACTYMHIH
rpymi aBTOMOOLTIB (1HKOJM ¥ MIIIOXiAHNUX MOTOKIB); 2
= (t)a3a perH}OBaHHﬂ — CyKyl'[HiCTL UUKNOrPAMA CBITNO®OPHOIO PEMYNHOBAHHA
TOJIOBHOTO TAKTy M IIPOMIXXHOT'O TaKTy; peaiory
- PErymIOBAIGHUN HHKI — MOCHTIIOBHICTH
¢a3 sIKa [IOBTOPIOETHCS 3 KOHKPETHOIO
NepI0UYHICTIO; e b
- PCSXKHM CBITIO(OPHOTO PEryNIOBaHHS — | st o oo o
KUTBKICTh 4Yacy BKa3aHUX (a3, TakTiB i TPHUBAIICTb [ e ]
PETYIIOBAJIBHOIO ITUKITY, - . - - 3eNeHu; . - 3eNEeHNA MUTOTNNBUI, . - YEPBOHUN;
- cxeMma po3'izny - Bi3yalbHE '
XPOHOJIOTIYHE MPEeICTaBICHHS KOH(IIKTHAX /) -wostuis, [ - wostwit 3 uepsonnm.
aBTOMOOLIbHUX HOTOKiB; Puc. 1. CxeMH 0CHOBHUX TePMiHiB Pe:KHMY pery/Il0BaHHS

ciTaodopy [2]

- IMKJIOTpaMa peryiroBaHHS cBiTIOdOpa —
Bi3yaJIbHa CXeMa IOCIiIOBHOCTI 1 TPUBAIOCTI TOPIHHS
IHAMKATOPIB CBITIIO(OPIB HA BCIX MOMKIJIMBUX MapUIpyTax, pO3TallOBaHUX Ha BYJIHIL.

HesBakaroun Ha mpocToTy i HaAidHICTH MEXaHi3My CBITIO(OPHOTO pPEryJIOBaHHS, MOXKHA I00aYUTH
3HAQUHUH HENOJIK, a CaMe HEMOJXKJIMBICTh PETYNIIOBaHHA Tpadiky Ha OCHOBI BXIAHMX 30BHIMHIX aaHux. [lin
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30BHIIIHIMHU TAHUMH MA€ETHCS HA yBa3i TaKi CIICMCHTH:
- 3aBaHTaXCHICTh JIOPIT;
- THII TPAHCIOPTY.

AHaJi3 icHy1040ro mporpamMHoro 3ade3ne4eHHs MpeaAMeTHOI odaacTi

Ha nmanwmii yac rirobanbHUX po3poOOK IO CHCTEMi pO3yMHOI peryiriiii pyxy B YKpaini He BexeTscs. IcHye
KiJIbKa i1eff Ha pecypcax AUl CTapTamiB, sIKi YEKAIOTh IHBECTHUIIH i MPONOHYIOTH PO3YMHY PETYILMII0 PyXy Ha
OCHOBI 3aBaHTa)XEHOCTI JIOPIT TOTOKOM aBTOMOOLTIB. TakoXx € omuc, o0 pO3BUBAIOYH ITIO 1/1€10, MOKHA JT00aBUTH
PO3YMHY [NETEKII0 MMpaBomopylieHb i BunucKy mrpadis. Ilpore, 3a MexxamMu YKpaiHCHKOTO 1HTEPHET-TIIPOCTOPY
MO)KHA 3HATH KillbKa CXOXKMX MPOEKTIB, SKi PO3TALIOBaHI Ha BIAKPHUTOMY MporpamHomy pecypci — github.com.
Peanizarnii mux mpoeKTiB MAalOTh CBOKO IUTIOCH YU MiHYCH, sIK 1 Oyab-sike I10. Ilepumit 3 Takux — “Smart-traffic-
light-2” [1].

Global picture of the assembly performed : HpoeKT 6yB p03pO6‘HeHI/II7I B
\ O —_ o ) = paMkax bespriicbKoro yHIiBEpCHTETY.
g —— [Irocu 1pOro MpoeKTy:

1. Cucrema  iHTErpoBaHa Ha
mwratpopmy  Raspberry Pi 3 3
niaxmogenoro USB kameporo.

2. Po3mizHaBaHHA MEX JOPOTH,
JUIL  TOYHIIIOrO OOpaxyHKH BXIZHHX
JIaHUX.

3. Koxg peanizoBanuii Ha MOBI
Python, mo pmae nerky niaTpUMKY i

THYYKICTh B no0aBIIEHHI HOBHX
(hyHKIIOHAIbHUX pedeH.
4, MOXIHUBICTE HaJaHHA

MPIOPUTETHOCTI A crer.  3aco0iB
(ImBHIKA OTIOMOTA, OIS TOMIO. )

MiHyCH TIPOEKTY:

1. BuzHaueHHsS JIOPOKHBOTO
TPAHCIOPTY BEIEThCS 3 KAMEPH, STKa MOXKE

Puc. 2. Anaiior cuctemu po3ymHoro ceitiogopa [3] PO3TalIOBYBATHUCS JIUIIC 3BEPXY.
2. HeMOXITUBICTB

BUKOPHUCTOBYBATH I10 OJIHIH KaMepi Ha OJIHY CTOPOHY.

3. Busnayenns aBToM001TIB BeaeThes 3a Texunosoriero HOG (Histogram of Oriented Gradients), mo mMoxe
MPU3BECTH JIO HEOUYIKYBaHOI MOBEIIHKH I/l 4aC HErO1 TOLIO.

[Ile oAHMM TPHUKIAZOM € CXOXKHH MPOEKT, skuil peamizoBanuii Ha C++ “smart-traffic-signals”[4].
Peaizamii mpoekTy € J0BOJII HU3bKOPIBHEBOO, IO POOUTH HOTO Ha[3BUYAHO THYYKHM.

ITmrocu npoexry:

1. C++ Hajae BeNMKY THYUKICTh PEAAryBaHHS IIPOEKTY.

2. C++ Hagae BENWKHN TPUPICT B IIBUAKOCTI [il.

3. Iuterpariis 3 RaspberryPi 2.

Minycu:

1. C++ moBa 3 HU3BKUM piBHEM aOCTpakiii, TOMy HaBiTh JJIsl peamizanii OaHaJbHUX peueil moTpiOHO
OinmpIme wacy, HiXK g0 npukiany Ha Python.

2. BusnaueHHss aBTOMOOUTIB BemeThCst 3a TexHojoriero Haar Cascade, mo Moe NPU3BECTH 0
HEOUiKyBaHOT MOBE[IHKH ITiJ] 4aC HETOIH TOIIIO.

[Torounnii npoekT Mo30aBneHNI AKX Bal, sIKI € ONMCAHI B aHAJIOTax BUIIE, a caMe: BUKOPHUCTOBYETHCS
npocra twargopma Al MiATPUMKH KOJYy, TEXHOJIOTIS PO3ITi3HaBaHHS aBTOMOOLITIB BEIETHCS 3a IOMOMOTOO
CTOPOHHBOT OIONIOTEKH, IO 3MEHIIye KOAOBY 0a3y. KOHCTPYKTHBHO NpOEKT MPOCTHA THM, MO MOTpedye
MOHTYBaHHSI YOTHPBOX Kamep Ha OHopu CBITIO(OpIB (B MEpUIOMY aHAJ031 CHOCTEPEKECHHS J03BOJISIOTHCS JIHIIE
3BEpPXY, IO B KiJIbKa pa3iB 301bIIye KOIITOPUC peaizarii MpoeKTy).

Onucanns 0izHec-10riKN

Sxmo posrasagaté poOOTy 3BHUYANHOTO CBITIOGOpa, TO BCIOAM MOXHA IMOOAYWTH CHUCTEMY, sKa 3
MePiONIHICTIO NepeMHKAe IHAWKATOPU IS MPOXO/DKEHHS PyXy Ha Till 9M IHINKA IiNAHII pyxy. TpamisioTscs
CHUTYaIlii, KoY MpaliBHUKaM TOTPiOHO BiTHOBUTH icTopiro aii (Hampukmazn JITII), sika BigOynacs sSKuiich 9ac Ha3am.
€IIMHUM BapiaHTOM IIbOTO JIOCSITHYTH € OTPUMAHHS JIaHUX 3 CYCiJHIX Kamep OyiBelb, IO YHNOBUILHIOE aHATI3 B
KiJIbKa pa3iB, TaK K HE Ha BCiX OyAIBIAX € KAMEPH, TAKOXK IMOTPIOHO BCi I1i JIaHI CIIBCTABIISATH.

Inma nis, skiit norpidHO aBTOMaTH3awis — 30ip iH(GopMalii nMpo moyioMKy cBiTiodopa. Skio cBitiodop
BUIIIOB 3 Jlany, Maroyd iH(opManio nMpo MUHYJI Aii 1 MOMWIKHA B CUCTEMI, TeX. NPALIBHUKY HE CKJIaAE 3YCHJb
MOJIaTOIUTH TIPOOJIEMY.

Jns Toro, mo6 aBroMarusyBaTH poOoTy 300py iHdopmauii, naHi MOTpiOHO opraHizyBaTH y (aiiIoBii
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cucremi. Ha nanuii yac notpedu B cTBOpeHHI 0a3u 1aHUX HEMa€, TaK SK CUCTEMH HE € LICHTPali30BaHO0, Ha JaHUI
yac. B noganpmomy, € ceHe nepeBectu 30epiranHs ingopmarii B B/1.

Ha manomy erami amumikamis mume ABa (aiiid I 9ac BUKOHAHHA, Hepmuil ¢aitn — 1e JoryBaHHS, B
JIOTYBaHHI MOXKHAa MNEPEryIHYTH CTAH CHCTEMH B KOHKPETHHH BiIpi30K 4Yacy, TakKoX, SKIIO BHHUKHYThH SKICh
MIOMUJIKH, BOHH MHTTEBO 3amumyThest B app.log daiin, skuit came # ciyrye st 36epiranss indopmarii. Jpyram
¢aitmom € Bimeo-(haiin, SKUH 3aMHUCYETHCSA 3 BIACOMOTOKY, €IMHA BiIMIHHICTH BiIEOIIOTOKY, BiJ pE3yIbTYIOUOTO
¢aiimy € Te, mo Ha (iHATEHOMY Bifeo Oyze HaKIaJaTHCS CHCTEMa BU3HAYCHHS aBTOMOOLIIB B TIOTOLII.
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stream #2

@ detector.py applog % @ 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}
2019-05-1221:28:43,859: INFO:
Visualization of crossroad state
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2019-05-17 23:35:12,208:1NFO!
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. JloryBaHHs1 /1 CHCTEMM Pery/Il0BaHHS

™ wabwnae
Puc. 3. Bineo-aiin, sxuii 3anmcyeTnes 3 BiTeonoToxky

P =B ™ & ¢ 204 3

[ERRE]

CrtBOpeHHA iHpopMaIiifHuX

HOBHUX
TEXHOJIOTiHl Mae BeJNMKE 3HAuYeHHS ISl PO3BHUTKY
cycmijibcTBa. BOHM aKTHBHO NeEpPETBOPIOIOTH IHIII

TEXHOJIOTIi ~ MarepialbHOrO 1  HeMarepiaJbHOTO
BUPOOHMIITBA, B KIHIEBOMY MHiJCYMKY (OPMYIOUH
HOBHUIl CTWIIb Po0OOTH, crocid XUTTs B mitomy. CyTb
iHpOpMAaLiHHIX TEXHOJNOTIH CTaHOBIATh METOAH 1
3aco0n (opMyBaHHS Ta MIATPUMKH iH(pOpMALIHNX
MOTOKIB Yy CHCTeMaXx YIpaBJliHHA 00'€KTaMu, y TOMY
YHCII PEryIOBaHHS JOPOXKHBOTO Tpadiky.

IHma nist, sKid MOTPIOHO aBTOMATH3AIlS —
360ip iHdopmauii nmpo mnonoMky ceiTinodopa. ko
CBITIIOGOp BUHIIOB 3 Jlaly, MarouH iH(OpPMALIO PO
MUHYJI Ji1 1 TOMHJIKK B CUCTEMI, TeX. IPaI[iBHUKY HE
CKJIa/Ie 3yCHJIb ITOJIATOAUTH Npo0IIeMy.

Hdns  morouHoi pobotw, Ak 1 y BCix
nporpamax, € croxxusau (xii€Ht). B nmpomy BHnagky
KOpUCTYBa4eM INpOrpaMH € Jep)KaBHA JOPOXKHA
ciryx0a / mpuBaTtHe mianpueMcTBo. Cxema JOCTYIHUX
(GyHKIIH 171t rocTs (KITieHTa) 300pakeHo Ha pHc. 5.

3aranpHy cxXemy PETyIIIOBaIbHOTO
QITOPUTMY  CHUCTEMH  PO3YMHOro  cBiTiodopa
TpeICTaBIeHO Ha puc. 6.

AJTopuT™M BH3HAYCHHS 00’€KTiB Ha (peiimi
Oyne BHM3HA4YaTH 3acO0M TPAHCIOPTY, KOHKPETHO
peanizaiiisi pearye JMIIE Ha aBTOMOOLTI pi3HHX

radapuTiB 1 MOTOLMKIIM, MOXKJIMBICTh BU3HAYCHHS CTOPOHHIX NMPEIMETIB BiIKIIOYeHA. SIK TUIBKM aBTOMOOLI Oynu
3HaiJIe i, cucTemMa crpoOye MpocyMyBaTH aBTOMOOLII BIIMOBIAHO 10 Oceil: X 1 y; Mmi3HilIe BU3HAYAETHCS CTOPOHA,
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sIKa BBQXKAETHCS OUIBII 3aBAHTAXKCHOKO, MPOXIiN JO3BOJSIETHCS 3aBAHTAXKCHIA CTOPOHI, IPU TOMY 3 KOHKPETHHM
9acoM, SIKMH 3aJIeXKHUTh BiJ] KUIBKOCTI aBTOMOOLTIB, [Ed Yac HE Ma€ MEPEeBUIIYBATH MAKCHUMAIbHHUIA 4Yac
MIPOXOKCHHS. 3eJIeHe CBITJIO IS OHOTO MOTOKY MOXE IMTOBTOPUTHCS JIHIIE 3 pa3u.

KniexT

Puc. 5. MoxkauBocTi KopuctyBaya

PerynioeaxHa
Tpacpiky

30epiraHHA cTaxy
ceitnodopa

Y

MigrNKuerHa YOTUPEOX NOTOKIE

Bigeozanuc
ACPOMHBOTD NOTOKY

v

AHANI3 33BaHTAMEHOCTI CTORIH

¥

CYMYBaHHA TDAHCMIOPTHIX 3AC06IE ND OCAX

|

3HaxXomKeHHA BNkl 3aBaHTaMeHOT
CTOPOHK

MpoTunexHa

npoisgy

— CTOpPOHA BIMBHA 4NA

—Tau:

CTOpOHA AKA € BINbLUE 2ABAHTAKEHO
Byna BinbHa 4NA NpoxogxeHHA Binble Hiw 3 pasu?

Hi—m

MoTouxa cTopoHa
BifkHa ANA Npoizgy

Puc. 6. Cripoiena cTpyKTypa aIropuTMy CUCTEMH Pery/II0BaHHs J0PO:KHbOro Tpadiky

Takox iCHye anropuT™ Ui BU3HAUEHHS Yacy NOTPiOHOTO Ha MPOXOKEHHS TUISHKH 3 CBITIO(OpPOM BiH
OIMUCYETHCSI HACTYITHUM YMHOM: cucTeMoro netekiii YOLO Bu3HauaeThes YMCI0 aBTOMOOLIIB, sIKi IepeOyBarOTh Ha
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cBiTIO(OPHIN AUISHLI, B KJIaci KOHTPOJIEpa € KOHCTaHTa, sKa BIAMOBIJa€ 3a MPOXOHKEHHS aBTOMOOLIIB, Koe(illieHT
MIPOXO/PKEHHS! MHOXKUTBCSI Ha KUIBKICTH aBTO, B KiHIIEBOMY pe3yJbTaTi OTPHMYEMO 4ac Ha IPOXO/pkeHHs. Bapro
3ayBaXKWTH, IO ICHye iHIIa KOHCTaHTa, SKa BKa3ye HAa MaKCHMaJbHHI dYac TPOXO/DKEHHS, BOHa 3amodirae
MIPOTSDKHIHM B Yaci BITKPUTOCTI 3aBaHTaXKeHOI oci. Cxema alropuTMy HaBeACHA HIDKIC

OBpaxyHOK KINBKOCTI ABTO HA Oc

.

Onepauian MHOMEHHA Mik KINLKICT
aETO | KoedpilieHTOM NpoOXoO#HeHHA

34 3HAYEHHA
fepeTuch
MaKCHMANLHD
OO3B0/NEHE IHAUEHHA

34 3HAYEHHA
T2k ; BepeThcA pesyneTar
MHOHEHHA

PesynkTaT DiNbWWA 28 MaKCHMANEHO 003BONEHHAT

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

Cuctema Takox 30epirae cTaH CBiTIO(Opa B KOHKPETHY IUISHKY Yacy, 3allUCYIOYH JaHi B (ailJioBy
CHCTEMY.

s 30epiranns QaiiniB B GaiiioBiit cHCTeMi HE BHKOPHCTOBYETHCS KOIHA 3 00TOPTOK, OCKUIBKH OTepaii
3 ¢aillaMM € NPOCTUMH — CTBOPCHHS, OHOBJCHHs, BHAAJCHHS, 4uTaHHA. Jlo 3actocyBanHs OyB oOpaHuii
CTaHJapTHHUH MakeT “0s”.

MoxnauBicTh iHTerpanii 3 iHIIMMHU cHcTeMaMHu

HesnayHuwm, ane MOTYKHHM JIOJATKOM IO CHCTEMH € MOXJIMBICTb IMiAKIIOUEHHS MOAYJIB, SKi MOXYTb
CITyXaTH MOii, SIKI IPOJIIOCYE KOHTPOJIEP.

Ha nanuit MOMeHT yacy TakuM 10/1iii He Tak 6araro, ajie BOHU MOXYTh IXHIi CIIMCOK MOJKe 30LIbIIyBaTHCh
IO Mipi poCTy camoi MpOrpaMu, KOXKEH CIyXad OTPHMYE BCIO iH(QOpMAIIiIo PO CTaH KOHTPOJIEepa, a OCTAHHA MOis i
IOJTATKOBY iH(opMaIliro, a came:

- BICb, 5IKa IUIAHYETHCS OYTH aKTHBHOIO /IS IPOi31y;

- oOpaxoBaHMH yac JJIs poi3ay;

- KIUIBKICTh TPAHCIIOPTHHX 3aC00iB;

- (axkTUYHUIT Yac Ha MPOXOJDKEHHS 3 YpaxyBaHHIM JIMITY Ha MaKCUMaJIbHUIL Yac;

- mopii, sIKi M ITPUMYIOThCS;

- cBiTIHOGOp MepeBeIeHIH B CTAHAAPTHUHA PEXUM POOOTH;

- Tpadik 3 yCiX CTOpiH € OTHAKOBHM;

- cBiTJI0(OpH 3MIHMIH CBiHf CTaH.

Ha Bume Bka3zani mopii MokHa J00ABUTH CBill BiacHUH “ciryxad”, sikuil Oyzae oOpobnsatu ix. Ha manomy
eTarlr iCHye NMpOCTHIi TUIariH JIOTyBaHHS JaHuX (To0TO BUBONY iH(opManii Ha B TepMiHaN).

3a ocHOBY OyB B34THI OBeiHKOBHI natepH “Crioctepirau”.

Cnocrepirady — 1i¢ TOBEJIHKOBUH NAaTepH NPOEKTYBaHHS, SIKMH CTBOPIOE MEXaHI3M ITAMUCKH, IO Ja€
3MOTY OZTHUM 00’€KTaM CTEXXUTH i pearyBaTu Ha IoJil, K1 Bi0yBalOThCs B IHIINX 00 €KTAX.

[Tpu peanizauii mabnoHy «crocrepirau» 3a3BU4ail BUKOPHUCTOBYIOTHCS TaKi KIIacH:

Subject — inTepdeiic, 10 BU3HAYa€ METOM IS JOJABAHHS, BUIAJIEHHS Ta OMOBIIIEHHs CIIOCTEPIradiB.

Observer — inTepdeiic, 3a JTOMOMOTOI0 SKOTO CIIOCTEPEKYBAHUIM 00'€KT CIOBIIIAE CIIOCTEPIrayiB.

ConcreteSubject — koHKpeTHUIA Ki1ac, AKUi peanizye inrepdeiic Subject.

ConcreteObserver — koOHKpeTHHH Kiiac, SKHil peaiisye intepdeiic Observer.

IIpu 3MiHI crocTepexyBaHOTO O0'€KTY, OIMOBIMICHHSI CIIOCTEpiradiB MoXke OyTH peaii3oBaHe 3a TaKUMHU
CIIEHAPIsSIMH:

CrocrepexxyBaHuii 00'€KT HAICHIIAE KOXKHOMY 13 3apEECTPOBAHHMX CIIOCTEPIraviB BCIO IOTCHIIAHO
peneBaHTHY iHpOpMALio (IIPUMYCOBE PO3IOBCIOPKCHHS ).
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CnocTepexyBaHHi 00'€KT HaJICHIIA€ KOXKHOMY i3 3apEeCTPOBAHMX CIIOCTEPiradiB JIMIIE MMOBIJOMIICHHS IIPO
Te, mO iHpopmamis Oyia 3MiHEHa, a KOXCH i3 CIOCTepiradiB, 3a HEOOXITHOCTi, CAMOCTIHHO 3IIHCHIOE 3amuT
HeoOxinHo1 iH(opMartii y coctepekyBaHOTO 00'€KTa (PO3MOBCIOHKCHHS 32 3aIIUTOM).

Bucnosok
PeaxnizoBaHo iHpOpMaLiiiHy cECTEMY pO3YMHOTO CBIiTIO(Opa IS PETYIIOBaHHA JOPOXHBOTO Tpadiky 3
BUKOPUCTAHHSIM MYJIBTHKaHAIHHOTO croco0y (hopMyBaHHS NaHUX MPO 0OCTaHOBKY Ha mepexpecti. [Iporpamunii
3aCTOCYHOK 3a0e3ledye peryimoBaHHA JOPOXHBOTO Tpadiky 3a aJrOpUTMOM, SKHH [I03BOJISIE PO3BAHTaKyBATH
HampssMKH pyXy Ha mepexpecTi. Po3pobieHo BIANOBINHY CTPYKTYpY [HOJATKy, WO J03BOJIsIE 30epiraTd BCIO
NoTpiOHY iHpOpMalilo Ta aBTOMATH3YBaTH HEOOXiIHI POIECH.
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