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BIOCKOHAJIEHHS EOEKTUBHUX CTPATEI'TH KEPYBAHHSI
TPAHCIIOPTHUMHU IIOTOKAMU: MATEMATHYHE MOAEJIIOBAHHS,
AJI'OPUTMHU KOHTPOJIIO 11 ABTOMATHU30BAHUX
CUCTEM YIIPABJIIHHS

Pozenanymi ancopummu moodento8anms npocmux MmMpaHCnOPmMHUX NOMOKIE
pedtcumMi peanvbHo20 4acy 3 SUKOPUCMAHHAM CMAHOAPMHUX NAKemie npocpam O
IIEOM (muny MATLAB). Buxopucmars 3anponoHo8aHo2o nioxody npu ¢opmyseam-
Hi MOOeli mpaHcnopmHo20 NOMoKy 00380JIA€ 30TUCHUMU NIOPAXYHOK YUCIA ABMOMO-
Oinie y peanvHomMy macuimabi uacy, po3paxysamu cepeonto 008HCUHY uepau O YX-
8aleHHA piuleHHsa npo pelynosanHsa npoizody. llpu nooanvuiomy po3eumky mooeni
MOJACIUBO 30IUCHIOBAMU ONEPAMUBHY KIACUPDIKAYII0 MPAHCNOPMHUX 3ac00i8 y no-
mouyi 0151 hopMYBaHHs epeKxmuUsHO20 KepyBaHHsa CUCMEMAaMU Pe2yt08AHHS ULIAXO0B0-
MPAHCNOPMHO20 KOMNIEKCY.

Knouosi cnosa: edockonanenns, eghekmusnicme, cmpamezii, kepysauHs, mpa-
HCNOPMHI NOMOKU, MamemMamuyHe MOOent08aH A, ANcOPUMMU, KOHMPOLb, a8momMa-
MU308aHI cucmemu YnpaeaiHHs.

IlocranoBka npoGJemu. [ momyKy cydyacHuX e(peKTUBHUX CTpaTteriii ke-
PYBaHHSI TPAHCIOPTHUMU NMOTOKaMM, HANpPHUKIaJ, 32 JOTIOMOIOI0 aBTOMAaTHU30BaHUX
cucteM ynpasiiHHS pyxoMm (ACYP) y crpykrypi ACYTII Benukux mpoMHUCIOBUX
MiMPUEMCTB, ONITUMAIIBHUX PIllIeHb 10 MPOSKTYBAHHIO TOPOXKHBOI MEpeXi 1 opraHi-
3alii JOPOKHBOTO PyXy HEOOXiHO BPaxOBYBaTH IIMPOKUH CIIEKTP XapaKTEPHUCTUK
TPaHCIIOPTHOTO MOTOKY, 3aKOHOMIPHOCTI BIUIMBY 30BHIIIHIX 1 BHYTPIIIHIX (aKkTOpiB
Ha JMHAMIYHI XapaKTepPUCTUKU 3MIIIAaHOTO TPAHCTIOPTHOTO MOTOKY.

Amnaniz nmyOaikaniii mo Temi gocaigmkenHsi. Benwkuii TOCBin MOCIIKEHHS
MpOLECiB PyXy, HAKOMUYEHWH Ha ChOTOJHI, 3arajbHUM piBeHb JOCTIIKEHb B ramysi
ctBopeHHsI ACYP 1 iX nmpakTuuHe BUKOPUCTaHHS He TOCTAaTHE y CHIIy HACTYHNHUX (a-
KTOpiB: 1) TpaHCHOPTHUH MOTIK HECTAOUTbHWN 1 PI3HOMAHITHUH, a OJepKaHHS
00’exTUBHOI 1H(opMallii PO HHOTO € HANOUIBII CKIAJHUM 1 PECYpPCHOMICTKUM eJie-
MEHTOM CUCTeMH KepyBaHHS; 2) KpHUTepil SIKOCTI KepyBaHHS JOPOXKHIM PyXOM CyTie-
peunuBi: HEoOXigHO 3abe3medyBaTu Oe3nepebiliHICTh PyXy OJHOYACHO 3HMKYIOUU
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30MTOK BiJl pyXy, HaKjJaJarouu OOMEKEeHHS Ha IIBUAKICTh 1 HAMPSIMKHA Pyxy; 3) Ho-
PO’KHI YMOBH, IPHU BCi#i cTabIIBHOCTI, MalOTh HenependavyBaHi K Yy YaCTHHI BiIXH-
JICHHS MTOTOAHO-KIIIMAaTHYHUX MapaMeTpiB, TaK i, BIACTUBOCTEH MOpOTH; 4) 3 OTIIsALY
Ha TPUPOJy MPOIeCy AOPONKHBOTO PYXY, BUKOHAHHS PIllIeHb 10 KePYBAHHIO PyXOM
3aBXKJY HETOYHE TIPH peatizallii, 110 TPUBOAUTH 0 HenepeadbadyBaHux edekTin [1].

[TpuarHOIO BifCTaBaHHS pe3yNbTaTiB HAYKOBUX JIOCIHIKCHb BiJ] BUMOT TIpaK-
TUKU € TPYAHOUI dopMaiizalii mpouecy pyxy TpaHCIOPTHOTro moToky. s pospa-
XYHKY PO3BaHTa)KEHHS JIOPOKHBOI JUISTHKUA MOTPIOHO 3HATH, siKa KUIBKICTh aBTOMO-
O11iB IpoDKIKAe yepes nepexpecTs. SKIo JaHuX Al pO3paxyHKIB HEMae, ToJIl J0-
BOJIUTHCS CIIMpATHUCS Ha eKcrepTHi omiHkH. [Ipy oMy TpaHCIOPTHUHN TMOTIK agarn-
TY€ETBHCS TiJ Kepyrodi BIUTUBY 1 e(PeKT BKa3aHOTO BHIIE TepEeBaHTA)XCHHS 3HUKA€E de-
pe3 SKHIiCh Yac 3a PaxyHOK Iepepo3IoIiy TPaHCTIOPTHOTO MOTOKY. TakuMm YuHOM,
MOJICTIFOBaHHSI HEOOXiTHE Y CHITY HACTYITHHMX BIIACTHBOCTEW TPAHCIIOPTHOI CHCTEMHU:
1) xomrIieHcarlii 301IbIIeHHST MPOITYCKHOI CITPOMOKHOCTI TPH PO3BUTKY Mepexi 30i-
JBIICHHSM TOTIUTY ¥ TIepepo3NOoIiioM Horo y HOBHX yMoOBax; 2) HemnependadyBa-
HICTh MMOBEIIHKH BOJIisl — BHOIp MapLIpyTy, MaHepa BOJIIHHS 1 T.I1.; 3) BIUIUB BHUIMA/-
koBuX ¢aktopiB (ATII, moroma) i 3mMiH, MOB’sI3aHUX 13 CE30HAMU, BUXIJTHUMU K CBSIT-
KOBUMHU JTHSMH H T.II.

OCHOBHI BUMOTH JI0 MPOTPAMHHUX KOMIUIEKCiB MOJICITIOBaHHS pOOOTH TpaHCIIO-
PTHOI CUCTEMH, 110 JO3BOJISIOTH BUPIITyBaTH HACTYITHI 3a1a4i, HaBeAeHi y [2]:
1. 3amayi MPOMUCIOBOTO MiANPUEMCTBA: 3MIHK Y POOOTI TPAHCIIOPTHOI CUCTEMU
P BUKOPUCTaHHI HOBHMX €JIEMEHTIB, 3MiHU NMPU OYAIBHUIITBI HOBOTO KOMILIEKCY,
nexy i T.IL.; TIepepo3MOIii MOTOKIB TPAHCIIOPTY Y BHUMAIKY THMYACOBOTO 3aKPHUTTS
a0o JikBiAallii sIKOoro-HeOyIb eIeMEHTY TPAHCIOPTHOI CUCTeMH; eDEeKT, SIKU MOoXKe
JaTH BIPOBAKEHHS aBTOMAaTH30BaHUX CHCTEM KEePYBaHHS BYJMUYHUM PyXOM.
2. 3anadi JIOKaJBHOTO MOPSIAKY: KU e(eKT NacTh NeperiaHyBaHHS ITepeXpecTs,
TPYNH TIepexXpecTb, PO3MIMPEHHS MPOIKIKOT YaCTUHU BYJIWIN, 3MiHU B OpraHizamii
pyXy Ha TepeTUHAHHSX, ONTHUMI3allis CBITIIO(GOpHOro perystoBaHHs, 3MiHA YMOB 3a-
BaHTA)XCHHS BAHTAXIB.
3. 3anaui aHanizy poOOTH JOPOKHBOI Mepeki BAaHTAXKHOTO TPAHCTIOPTY.
3amauero po3BUTKY MOJICIIOBAHHS TPAHCIIOPTHUX MOTOKIB € aHaJi3 MPOIYCKHOI 3/a-
THOCTI Marictpanieil i nmepetuHanb. [1i nponycknow 30amuicmio po3yMitOTh Mak-
CUMaJIbHO MOXKJIMBE YMCJIO aBTOMOOIIB, III0 MOXe MPOUTH Yepe3 mepepi3 Joporyu 3a
OJIMHULIIO Yacy. Y CHelliasibHii JiTepaTypi 3yCcTpiuatoThes Taki MoauiKalii TOHITTS
MPOITYCKHOI 31aTHOCTI, SIK HleOpemuyHa, HOMIHAIbHA, eheKmuena, 61ACHa, NPAK-
muuna, pakmuyna W iHmi. Y 1eil 4ac MpoOIyCKHA 3AaTHICTh € HAWBa)JIUBIIIUM
KPUTEPI€EM OLIIHKH SIKOCTI (DYHKLIOHYBaHHS LUIAXIB CIIOMyYEHHSI.

[Tepria MaKpoCKOMiYHA MOJIENb, JIe PYyX TPAHCIIOPTHOTO TIOTOKY PO3TIISIAETHCS
3 TIO3UIIIN TiIPOIMHAMIYHOI aHAJIOTi] CYIITPHOTO CepeoBHINa, OyJia 3alpONIOHOBaHA
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y [3]. TlokazaHo, 1110 METOAM OMKUCY MPOLECIB MEPEHOCY B CYLIIBHUX CepeloBUIIAX
MOXXYTb OyTH BUKOPHCTaHI JUisi MOJENIIOBaHHs 3aTopiB. Mojenb 3acHOBaHa Ha PiB-
HSIHHI Oe3MepepBHOCTI JJIs IILJIBHOCTI aBTOMOOIJIBHOT'O TIOTOKY y CITOJIyYeHHI 3 TiIo-
TE3010 MPO Te, 0 CepeAHs MBHUAKICTh HA JIISHII JOPOTH € IeTepMiHOBAaHOKO (DYHK-
LI€FO LIIJIBHOCTI aBTOMOOLIIA.

BuainenHs mareMaTUUHUX JOCIIHKeHb TPAHCIIOPTHUX MOTOKIB Y CAaMOCTIHHUHN
PO3/ILT TPUKJIIATHOI MaTeMaTUKH Briepine Oyno 3aiiicHeno @. Xeiitom [1].

VYci Mozeni TpaHCMIOPTHUX MOTOKIB MOKHA PO3OUTH Ha TpH Kiacu [2] Mojeri-
aHaJIOTH, MOJISJIi TTPOXOKEHHS 3a JIJIepPOM i IMOBIPHICHI MOJIETi.

VY moodenax-ananozax pyx TpaHCIOPTHOTO 3ac00y BMOJAIOHIOETHCS (Hi3UUHOMY
MOTOKY (TiIpo- ¥ ra3oAnMHaMIYHI MO/IeJTi, MAKPOCKOMIYHI MOJIENI).

Y Mmooenax npoxoodsrcenna 3a nidepom (MiKpOCKOIIIUHI MOJeIi) iICTOTHE MpHU-
MYIIEHHS PO HAsBHICTH 3B’SI3KY MiX IMEepeMillleHHsSM BiOMOro i TOJOBHOTO aBTO-
MOO1IISI. Y MOJeNsiX i€l TpyNH BpaxoBY€EThCS Yac peakilii BOAI1B, JOCIIIKY€ETbCS pyX
Ha 6araToCMyroBUX J0POTaxX, BUBYAETHCS YCTAJIEHICTh PYXY.

VY imogipHicnux Modenax TPaHCIIOPTHUHN MOTIK PO3TISAAETHCS K pe3ybTaT
B32€MO/IIi TPAHCIIOPTHUX 3ac00iB Ha elleMEeHTax TPAaHCIIOPTHOI Mepexi. Y 3B’s3Ky i3
TBEPIUM XapaKTepoM OoOMexeHb Mepexki i MacOBUM XapaKTepoM pyXy y TpaHCIOPT-
HOMY TIOTOIIl CKJIaJIal0ThCS BHUPa3Hi 3aKOHOMIPHOCTI (JOpMYBaHHS 4depr, iHTepBaJIiB,
3aBaHTaXeHb MO0 cMyrax Joporu i T.1. L{i 3aKkoHOMIpPHOCTI HOCSITh ICTOTHO CTOXaCTH-
YHUU XapakTep.

OcTaHHIM YacoM Y JOCIII)KeHHSIX TPAHCIIOPTHUX MOTOKIB CTajl 3aCTOCOBYBa-
T MUKIUCITUTITIIHAPHI MaTeMAaTUYHI 11el, MeTOH 1 alTOPUTMH HEeJTiHIMHOT TMHAMIKH.
[xHS moLinbpHiCTH 0OTPYHTOBAHA HASBHICTIO y TPAHCIIOPTHOMY IIOTOIi CTiHKHX i He-
CTIWKUX PEXHUMIB PyXy, BTpAT CTIMKOCTI MIPH 3MiHI YMOB PyXy, HEJTiHIMHUX 3BOPOT-
HUX 3B’SI3KiB, HEOOXITHOCTI Y BEJIMKOMY YHCII1 3MiHHUX ISl aJIeKBATHOTO OIUCY CHC-
TEMHU.

MeTtor0 AaHOi poOOTH € MOJENIOBAHHS CYyYacHUX allTOPUTMIB AJISI BUKOPHC-
taHHs B ACYP, ockibku pi3Ha opraHizallis pyXy B iHIIMX KpaiHax i, HalvacTile,
0COOJIMBOCTI 1311 BITYU3HSHUX BOJIIIB, HE IO3BOJISIOTH NIEPEHOCUTH 3apyOi’kHI MOjIe-
J11 KepyBaHHS TPAHCIIOPTOM.

Buxnaa ocHOBHOIO 3MiCTy d0cC/iaKeHHs. PO3rstHEMO TOTIK TPaHCTIOPTY Ha
OJTHOCMYTOBI# Topo3i mpu pyci 6e3 oOroxiB. I1[inpHICTE aBTOMOOWTIB (KIJIBKICTh aB-
TOMOOIJIIB HA OAWHUINIO JTOBXUHU A0poru) p(x,t), x € R y MoMeHT dacy ¢ >0. Yuc-
710 aBTOMOOLTIB B iIHTepBai (X;, X, ) Yy MOMEHT 4acy ¢ JOPIBHIOE:

n(t)= J%p(x,t)dx. (1)

Hexait v(x,¢) - IBUIKICT, aBTOMOOWLIIB Y TOULl X Y MOMEHT f. Yuclio MUHAIO-
yux yepe3 x (OJUHMINIO IOBKUHM) aBTOMOO1IIB Y MOMEHT ¢, € p(x,t)-v(x,t). 3miHa
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IIIJIBHOCTI YMciIa aBTOMOOLIIB B 1HTepBal ( X;,X, ) 332 4Yac / 3MIHIOETBCS BIJIOBITHO
JIO YMCJIa MAIIIKH, 110 B’ 1KIPKAIOTE 1 BUDKIKAIOTh:

%fp(x, tdx =p(x,,t) - v(x,t) + p(x,,1) - v(x,,1). 2)

[HTerpyroun mo yacy i mpuiyckarouu, mo p i v — 6e3nepepBHi pyHKLii, ofe-
PIKy€eEMO:

j f %dm’f = I (P(x,,0) - V(x,,8) + Py, 1) - V(X 1)) dll - j j Ap(, ’;};V(X’ D it 3)

b x

Iy x

SAxmo x,,x, €R, t,t,>0 10BUIbHI, a HAKONMYEHHS MAalllMH Ha II€PEeXpecTi

HeMae, TOJl
p,+(p-v),=0, xeR. (4)
IIpn moyaTkOBUX yMOBax:
p(x,0) = p,(x), x<R. (5)

Hexaii mBUAKICT Vv 3aJIeKUTh TUTHKY BiJl MIUTBHOCTI p. SKIO mopora mopo-
kHs (p=0), aBTOMOOLNI INyTh 13 MAaKCUMAaIbHOO MBHUIKICTIO V=V __. [lpu 3anos-
HEHHI JIOPOTH, IMIBUKICTh MaJa€ ax 0 MoBHOI 3ynmuHKH (v =0 ). SIKmo mamman po-
3TallloBaHi «baMmmep — 1o — 6ammepa» (p=p,. ).

Ha puc. 1 mokazani MoOxJMBI Mojemi, fKi XapaKTepHU3ylOTh 3alle)KHICTb

v=v(p).

max

p

p max

Puc. 1. Anpoxcumaniiini 3anexusocti V(P) : I — niniiina; 2 — KBaapaTU4Ha;
3 — rinepOoriyHa

Jlyist miHIMHOT 3ay1eXHOCTI (JHIHHOT anpoKcuMarlii) Maemo:
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V(P) =V || 1= |, 0<p<p, .. (6)

max
JIist HemiHIMHOT anmpoKcUMallii YjieH y Jy’KaxX 3ajeXHOCTi (6) ciij migTHecTH
no crenedst n (n>1, n<1). Toxai piBasiHHS (4) npuiiMae BUrIs (A1 JiHIHHOL anpo-
KcuMarlii):

p,+|v_p|1-—L—|| =0, xeR, t>0. (7)

pmax x

OueBuaHO, 11 3aKOH 30epeKeHHs KITBKOCTI aBTOMOOWTIB (TpaHCIOPTHOTO TO-
TOKY). [HTerpytouu (7) mo x € R, oaepxyemo:

d 0 ,t
- jRp(x,t)dx=—jRa v p(x,1)- - P o, (8)

max
SIKIIO BiZICYTHI HAKOTIMYEHHs aBTOMOOLNIB Ha mepexpecti. OTxe, KUIbKICTh aBTOMO-
O6iniBy R mocTiitHa 1y Oyab-sSKUX 3Ha4YeHb ¢ > 0.

JloBkrHA Yepru aBTOMOOLIIB, IO OYIKYIOTh MIPOI3AY depe3 Mmepexpects, € OJI-
Hi€I0 3 HaWBAXJIMBIIINX XapaKTePUCTHUK MepexpecTs. Po3risHeMo BUNANOK MepeTH-
HaHHS JBOX JOPIr 3 OJHOGIYHUM pyxoMm. Hexait 1" — TpuBaiicTh TOpPiHHS 3€JEHOTO
CBITJIa, a T— TPUBAIICTh YChOTO MUKy CcBiTIO(Opa. [IpumycTumo, o xomm 11t of-
Hi€T CMYTH 3aifHSIIOCS YePBOHE CBITIIO, 3€JIeHe CBITIIO AJISL IPYTOi CMYTH 3aropsieThes
yepes JIesikuii yac, 1106 aBToMo01J11 BCTUTIIN MPOiXaTH.

Hexaii moTik aBTOMOO1JIIB € HAWTIPOCTIIIIMM MTOTOKOM 3 TlapameTpoM A, A >0,
[0 MPOXOJUTH Yepe3 AesKy TOUKy A Ha JUISHLI JOporu nepen nepexpectsm. [lpu
HaKOMMYEHHI aBTOMOO1IIB y CHCTeMi Touka A 3pyIIyeTbest BiiBO (puc. 2).

Puc. 2. Monenp yepru Ha nepexpecTi
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ABTOMOO1JII, 110 HAAXOJATh y CUCTeMY, ab0 OJIepKYIOTh OOCIyrOBYBaHHS SIK
3anuTH (MepeTUHAIOTh MepeXpecTs, SKIIO Mpoi3] BUIBHUN 1 TOPUTH 3eJieHe CBITIIO),
abo CTaloTh y Uepry y nepexpectsi.

OOGcnyroByBaHHSI OJIHOTO aBTOMOOLIA y MeXaX JaHOI MOJefi sIBs€ coOOoro
npoi3a yepe3 Touky B — mouarok nepexpects. [IpuitMemo yac npoizay depe3 TOUKY
B onnakoBuM i Bcix aBToMoO1miB 1 piBHUM 7', T > 0. 3a meit yac HaCTymHUM aB-
TOMOOLIB M DKIKae 10 nepexpects (Touka B) i yekae cBoro obcmyropyBaHHs. Ta-
KUM YMHOM, TIepexXpecTsi Moxke OyTH orucaHe 3a JOMOMOTro OJHOJIHIMHOI cucTeMu
MacoBoro o6ciyroByBaHHsi (CMO) 3 o4ikyBaHHSIM 1 MaKCUMaJIbHUM YHUCJIOM aBTO-
Mo611iB (Oydepom) posmipy M, M € N.

3HaiiieMo cepeIMHy Yepru npy yMOBI, 0 KOKHE aBTO Ma€ OJHAKOBI pO3MIpH.
3HaiiieMo TakoX CepellHIO JOBXHUHY Yeprd 3a YMOBH, 1110 Mepel] MepexpecTsM MoxKe
CTOSITH He Oinbiie M aBTOMOOiLTIB (M >1 ). 3a oguHUILIIO Yacy Yepe3 mepexpecTs
MOXYTh TIpoixatn T~' aBTOMOGIJiB, Ha 3eleHe CBITIIO uepes3 IepexpecTs MOXKYTh
npoixarn t'T~' aBromoGimiB. TakuM umHOM, N = [1+T '1] npejacTaBiise cobOoro

IIPOITYCKHY 3JIaTHICTh MIEPEXPECTS 3a Yac TOPIHHS 3eJIEHOTO CBiTJIa.
PosrnsHeMo HakonmuueHHS aBTOMOOLIIB y CUCTEMI 3a Yac OJTHOTO IUKITY CBiT-
nodopa. bBymemMo goCHiIKyBaTH TOBEIiHKY CHCTEMH y MOMEHTH  dYacy

nT, n=(0,N) . TlosHaunmo uepe3 p,”’ iMOBIpHOCTI TOro, IO y MOMEHT Yacy
nT +0 1I0BXWHA Yepru CTaHOBUTH i aBTOMOOWIiB, n=(0,N), m=(0,M) . Ilo3Ha-
YYMO TakoXx 4epe3 P(f) IMOBIpHICTb TOTO, IO 3a 4ac ! y CUCTeMy NPHUiTyThb i aB-

TOMOOINB, i 2 0. Bupas nnst P(¢) mae surnsin P(t) = exp(—Af)- OL.—Z;), i>0.
i!

PiBHsHHS 14 iiMoBipHOCTel p. ", n=(0,N), i>0 MalTh BUTIAA:

p"=>pM P (), i=(0,M),
k=0

M ©
=Y ™ Y RGE), ¢ =7 NT,
k=0

=M -k
i+l s — <
2= p > P (D), i=(0,M 1), ©)
k=1 I=M-k

0

M —
" =>p"" > B(), n=(LN),
k=0

=M —k+1
Jie KO>KHa rpyIa WMOBipHOCTEH pl.("), n=(0,M) 3amoBOJIbHSIE yMOBaM HOPMYBaHHS:
M
(n) _ _
> p” =1, n=(0,N). (10)
i=0
CepenHst TOBXHHA YePTH HA TIEPEXPECTi JJO MOMEHTY MOYaTKy TIepioty 3ere-
HOTO CBITJIa JIOPIBHIOE:
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OcTaHHIM YacoM 3apo/IKYIOThCSl HOBI YSIBICHHS PO MOJIETIOBAHHS TpaHCIIOp-
THOTO MOTOKY:

— MOBEiHKa TPAHCTIOPTHOTO TIOTOKY BU3HAYAETHCS 3BYKEHHIMH U pO3IIMPEH-
HSIMU JIOPOTH;

— OCHOBHUM 00’€KTOM JOCTi)KeHHsI MOBUHHI BHUCTYNATH YepTH, 3 ypaxyBaH-
HSIM TXHBOI BIIACTUBOCTI, CTPYKTYPH, MOBEIIHKH 1 T.II., III0 BUHUKAIOTH O1JIs1 3BY)KECHb;

— MOBeJIiHKa TIOTOKY MOXe OYTH JOCIiKeHa, SKIIO MO0y yBaTH IrpyIy Mmpoc-
TUX MOjieJiel 3By)KeHb JJOPOTH.

Y Mexax maHol 3a1ayi BUKOHAHO MOJICNIIOBAHHS B cepeaoBuilll Matlab,
Simulink [5], ne po3risiHyTUH BapiaHT MiApaxyHKY YHCiIa aBTOMOOLIIB, 110 MPOixK-
IDKaIOTh 4Yepe3 JesKy IUITHKY noporu. SIk 0a30BWiA BapiaHT CXeMH MOJICITIOBaHHS
Oyia BUKOpHCTaHa AeMOHCTpaliifHa cxema Matlab. Ha puc. 3 moka3ana cxema moJie-
JFOBAHHS JJIs MAPAXyHKY MPOTKIKAIOYUX TPAaHCIOPTHUX 3ac00iB. Bineo3zo0pakeH-
HS MOXXHA OTPHUMATH 3a JOMOMOTOI0 BiJleOKaMepH, BCTAHOBJICHIM Haa MPOIKIKOIO
TITSHKOIO TOpOTU. AHai3 3006pakeHHs] BUKOHYETECS Y peallbHOMY 4Yaci y gopmari .
Avi nipu po3pimenni 120x160x15 kampis/c.

Ha puc. 4 mokazana cxema MOJyJisl ISl OLIHKY (hoHa 300pakeHHs, Jie BUKOHY-
€THCS TIEPETBOPEHHS KOJIIPHOTO MPOCTOPY 300paskeHHs, (iIbTpallis i3 3aCTOCYBaH-
HSIM MeJliaHHOTO (iJbTpa 1 HACTYITHE TIepeTBOPEHHS (hpeliMiB ISl BUKOHAHHSI OI[IHKH
3araJbHOTO (hOHA.

Mooyne oyinku gony Pon
1 1
Hoszeonumu — Signal T
Beeognns
6i0¢Signal Signal Signal Signal To |Signal
—— |.....| /> > > -
[ ] Sample Reshape
Bionoenenns
Bygep Meoiannuii Ilepemeopenns
Pinomp ¢petimie
Puc. 4. Cxema MOyJIs IJIs OLIHKY (pOHA 300paKCHHS
BUCHOBKHA
1. TeopeTuuHi TpyaHOIII peai3allii He JO3BOJSIOTh B ICHYIOUMX MaTeMaTUYHUX

nakeTax y MOBHOMY 0OCs31 pealli3yBaTu MPOrpaMHy B3aEMOJII0 PI3HUX MOJENeH i
BUPIIICHHS 3a]1a4 [UISIXOBO-TPAHCIIOPTHOTO KOMILIEKCY.
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2. Bukopucranss paHoro migxony npu GopMyBaHHI MOl TPAHCIIOPTHOTO Mo-
TOKY J103BOJISIE:

— 3MIMCHUTH MiAPaxXyHOK YUCJIa aBTOMOOIIB y peaJilbHOMY MacITabi gacy;

— po3paxyBaTH CepeaHIO IOBKUHY Yepru sl yXBaJleHHs PILIeHHS MPO peryJitoBaH-
Hsl TIPOI3AY;

— TpU MOAAJBLIOMY PO3BUTKY JaHOI MOJEN MOXIIMBO 3IIHCHIOBAaTH OINEpaTUBHY
Kiacudikalio TpaHCIIOPTHUX 3acO0IB y MOTOIN it popMyBaHHS e(heKTUBHOTO Ke-
pYBaHHSI CUCTEMaMU PETyJIIOBaHHS IIJITXOBO-TPAHCIIOPTHOTO KOMITIEKCY .
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IMPROVEMENT OF EFFECTIVE STRATEGIES FOR MANAGEMENT BY
TRANSPORT FLOWS: MATHEMATICAL MODELING, ALGORITHMS OF
CONTROL FOR AUTOMATED SYSTEMS OF MANAGEMENT

The algorithms of simulation of simple traffic flows in real time using standard
software packages for a PC (MATLAB type) are considered. The use of the proposed
approach in the formation of a model of traffic flow allows to calculate the number of
automobile in real time, calculate the average length of the queue for the reduction of
the decision on the regulation of travel. With the further development of the model, it
is possible to carry out an operational classification of vehicles in a way for the for-
mation of efficient management of the systems of regulation of the road-transport
complex.

Key words: improvement, efficiency, strategy, management, traffic flows,
mathematical modeling, algorithms, control, automated control systems.



