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THBHOCTH TIPSVIOKESHHOTO YIPABICHHS TPOBOIMIACH TIPH TIOMOIIM MUKPOCKOITMYECKOH MMHUTALIMOHHOI MOJIENN PEryJIUpyeMOoro
niepecedenyst B iporpamve SUMO. VipasiieHue mporeccoM MOIETUPOBaHKsT U paboToi BUPTYAIBHOTO JOPOYKHOTO KOHTPOILIEpa
TPOM3BOMIIIOCH MPOTPAMMOIA HAITMCAHHOW HA SI3bIKS TpOrpaMMHUpoBanyst Python, st B3aMMOIEHCTBIS ¢ TIPOrPaMMOil MOZICITBEO
ucross3oBancst Monyis TraCl. B uccnenoBanny B kadecTBe 0a30BOr0 METOMA MCTIONB30BAIACh TPAIMIMOHHAS METOMIHKA pacieTa
JUTUTEITBHOCTH LIMKJIA PETrYIMPOBAHHSL. Pe3ysIsTaTsl MOIEIMpPOBAHHS OKA3aTH HPSHUMYILIECTBO MPEIIOKESHHOTO METO/IA.
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The paper is devoted development of an adjustable intersection control technique in the conditions of the saturated
movement. Usage of a control with predicting model as applied to the problem of adjustable intersection control is offered.
The statement of an optimization problem of phase’s duration control, providing of delays minimization at queues length
limitations on approaches to adjustable intersections is reduced. The estimation of the offered control effectiveness was
led by means of the microscopic simulation model of adjustable intersection in program SUMO. The control of modeling
process and of the virtual traffic light controller operation was made by the program developed on programming language
Python. For interaction with the program modeling unit TraCl used. In gives research as a base method the traditional
design procedure of cycle duration used. Results of modeling have shown advantage of the offered method.
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HcenenoBan cocTaB IIIACTOBBIX BOJ B paifoHe pa3pabOTKH aJIMa3HbIX MECTOPOKACHUH IIPH TPOMBIIIEHHOM 0CBOE-
HUH OCHOBHBIX KUMOCPIIUTOBBIX TPyOOK B MUpPHHUHCKOM paiione (TpyOku «HTepHannoHaabHas», «Mupy). ['a3oBeiaene-
HHE U3 YKa3aHHBIX PACCOJIOB SIBIISIETCS] BAYKHBIM (PaKTOPOM B COKpAIIEHNH (paKTHUECKOTO M HOPMAaTHBHOTO CPOKA IKCILITY-
aTaiyu ropHoro odopynoBanus. OnpeneneHo, 4To AT YBETMUYCHUsI CPOKa CITyKOBI MOI3EMHOTO TOPHOTO 000PYAOBAHHS
HEeoOXOIMMO TIPOBECTH MCCIIE0BAHUSI COCTaBa PAcCOJIOB M PACTBOPEHHBIX B HHX ra30B, C/IEJaTh OIEHKY 3aKOHOMEp-
HOCTH X BJIMSHUS Ha KOHCTPYKTHBHBIC Y3IIbI M arperarbl IOJ3eMHOI0 ropHOro obopynoBanus. Taroke HEOOXOIMMO
NIPOU3BECTU PAHKHPOBAHNE HMPHPOIHBIX (hAKTOPOB IO CTENEHH UX HETaTHMBHOTO BO3ACHCTBUS Ha CPOK SKCILTyaTallly
TIOJ3EMHBIX TOPHBIX MAIINH; IIPOBECTU MCCIIC0BAHHS BO3ACHCTBHS ra30B M PACCOIOB Ha pabOTOCIIOCOOHOCTD 3JIEMEHTOB
(Y3710B) OCHOBHBIX arperaroB M IPeLyCMOTPETh HCIOIb30BAaHUE 3aIIUTHBIX MEP OT KOPPO3HOHHBIX IPOIIECCOB.
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It was investigated the composition of stratal water in the area of diamond deposits exploitation in the industrial
development of the major kimberlite pipes in the Mirny district (pipes “International”, “Mir”). Gassing of the investigated
brines is an important factor of reducing the actual and normative periods of mining equipment exploitation. It was determined
should be studied the composition of brines and dissolved gases for extending the normative periods of underground mining
equipment exploitation. Necessary to make an assessment of their impact on patterns of constructive units and aggregates of
mining equipment. It is also necessary to make a ranking of natural factors depending on the negative impacts degree on
operation of underground mining equipment. It is also necessary to carry out investigations on the impacts of gases and brines on
the operation of elements of the main units and incorporate the protective measures using against corrosion processes.
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Crarbs TOCBsIIIeHa pa3pabOTKe METOMKH pacyeTa JTHTEIBHOCTH (a3 M30JIMPOBAHHOIO CBETO(OPHOTO OOBEKTA B YCIOBUSIX
HACBIIIIEHHOTO JIBIDKEHISL. [10Ka3aHo, YTO B YCIOBMSX HACBIIIEHHOTO JABIDKCHHS TPAIMIMOHHBIE METOIBI pacuera He PUMEHHMBL.
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Tpemoxena GopMyTMpOBKa 3a/1a4H OMTUMH3ALIMK JTUTEIBHOCTH (ha3 peryrmpoBanst. OHa MpeaycMaTpruBacT MUHHMI3ALIHIO 3a-
JIEPYKKU aBTOMOOWJICH TP OTPaHMHYCHIUSIX Ha [UTMHY OYeperiell Ha TIOIX0/Iax K PeryympyeMoMy [iepeKpecTKy. B crarse mprBeeHa
MaTeMaTdecKast MOJIeI b 3a/IepXKKH AaBTOMOOMIIEH Ha PEryJIMpyeMOM MepeceueHHH, O3BOIISFOLLAsT IPOBOIUTH OLICHKY 3aICPKKHU B
YCIIOBHUSIX HACBIIIICHHOTO IBHYKEHFLSL, TIPUBEICHBI 3aBUCHMOCTH JUTST OLICHKH [UTHHBI OYePe B aHATM3HpyeMOoM Tieproze. st pertie-
HUs1 3371891 OIITHMM3ALIN JUTUTEITBHOCTH (ha3 peryspoBaHKs MPEVIOKEH AITOPUTM HTEPALIOHHOTO repedopa 110 CeTKe PeIleHH i ¢
riepeMeHHbM 1iarom. [Tokazana ero 3h(heKTHBHOCTD TSt PEIICHHSI YKA3aHHO# 3a/1a4H, B TOM YHCIIC B PSKAME PEATHHOTO BPEMEHH.

DESIGN PROCEDURE TO TRAFFIC LIGHT CONTROL INTERSECTION
IN THE CONDITIONS OF THE SATED MOVEMENT

Vlasov A.A.!, Orlov N.A.!, Portov D.V.!, Skripkin P.B.2

1 Penza State University of the Architecture and Building (440028, Penza, street Hermann Titov, 28),
e-mail:obd@pguas.ru
2 Ryazan State Agrotechnological University Named After P.A. Kostychev
(390044, Ryazan, Kostychev Str., 1), e-mail: p_skripkin@mail.ru

The paper is devoted to design procedure of phase’s duration on isolated traffic light control intersection in the
conditions of the sated movement. It is shown, that traditional methods of calculation in the conditions of the sated
movement are not applicable. A problem of phase’s duration optimization to control is formulated and offered. It provides
minimization of traffic delay at length of turn’s limitations on approaches to a light control intersection. In paper the
mathematical model of traffic delay on the light control intersection is reduced. It allow to estimating a delay in the
conditions of the sated movement. Also, equations for length of turn estimation in analyzed period are reduced. For a
solution of phase’s duration optimization problem to control the algorithm of iterative search on solutions net with a
variable step is offered. Its efficiency for a solution of the specified problem, including conditions of real time, is shown.
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Paccmotpena 3ay1ada OITHMH3AIIN SKCTIEPUMEHTA B YCIIOBISIX HEOTPEIENIeHHOCTH Ha IIPUMepe TEXHIYECKHX crcTeM. [Ipen-
CTaBJIEHBI J1Ba MO/IX0/1A K ONPEZIEIESHHIO HEOMPEEIEHHOCTH, BEPOSITHOCTHBIN M HEYeTKUIL. J{aH aHam3 mozeneii skcriepumenta. Ha
aHHMX STarax SKCIepUMEHTa I1eIecO00pa3HO HCTIONE30BATh HEUETKYIO MOJIEIb aKTHBHOTO SKCTIEPUMEHTA B TIPOCTPAHCTBE COCTOS-
Huid. [TpoBeniena (has3udukaris 3a1a4r SKCIepUMeHTa ¢ UCTIONb30BaHreM HedeTkrx FN-urcest. [yt MaremMarnieckoii Mozes 00-
PpabOTKK HEOPEIENICHHOCTH, TIOSIBJISIOIICHCSI IIPY M3MEPEHHH (OLICHKe) TTapaMeTpoB, peytaraercst apudmernka FN-urcen. Beenen
TIOKA3aTeNb SHEPTETHUECKOH LIEHBI, KOTOPBII yUUTBIBAET MOTHYHO MOLITHOCTB SKCIIEPUMEHTATBHON YCTAHOBKH M BpEMEHHBIE 3aTPaThl
Ha IPOBE/ICHIE SKCIIEPIMEHTA B OLEHOIHOH (hyHKIHH ob1ero Buyia. [Iponetypa norcka ¢ HCTIONBE30BaHAEM OLICHOUHON (DYHKIN
oOnazaer cBoiictBamu aroput™a Xapra, HustbcoHa 1 Pagais, uto naer peanbHbIid BRIMIPBILT B 00beMe riepebopa. B pesyssrare
CHIDKAIOTCSI SHEPIo3aTparhl U OCYIIECTRIIETCS KOHTPOJIB 3a TOYHOCTHIO 00pabOTKY JAHHBIX HA BCEX dTalax SKCIIEpUMEHTa.
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The problem of the experiment optimization under conditions of uncertainty is given on the example of technical
systems. Two approaches to the determination of uncertainty, probabilistic and fuzzy are presented. The experiment models
are analyzed. In the early stages of the experiment, it is advisable to use a fuzzy model of active experiment in the state space.
The fuzzification task of the experiment on the base of fuzzy FN-numbers is performed. The arithmetic of FN-numbers is
proposed for the mathematical model to handle uncertainty appearing in the measurement (assessment) parameters. The rate
of energy prices, which takes into account the full capacity of the experimental setup and the time required to conduct the
experiment in the evaluation function of the general form, is given. The search procedure using the evaluation function has the
properties of the algorithm of Hart, Nilsson and Raphael, which gives a real benefit in the amount of brute force. As a result,
the energy consumption is reduced and the accuracy of the data in all stages of the experiment is monitored.
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PaccMoTpeHBI BOIIPOCHI O 3arps3HEHUH OKPYIKaloLlel cpelbl IPU dKCILTyaTaluy MOABMKHOIO COCTaBa aBTO-
MOOUIIBHOTO TPAHCIOPTA B OIPAHUYEHHBIX YCIOBHUSAX TOPOJICKON YyIHUHO-TO0pOKHOU ceTH. [IpoBeneHo nzyuenue
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