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2. A certain group of vehicles is also considered as a system. The measurements are
taken for N vehicles according to their forward dimensions.

CONCLUSIONS

As a result of the development of traffic flow theory, realistic, practical models of
traffic stopping have been developed to study traffic jams when entering and exiting traffic
on highways, footpaths, near the STOP sign, and in narrow lanes. In addition, the theory of
traffic flows laid the groundwork for an in-depth study of the "behavior" of individual
vehicles moving in a common stream. Probabilistic models, based on this theory, have been
developed as a useful tool used by traffic engineers in the study of various traffic situations.
Another major application of traffic flow theory is considered to be modeling, already in the
process of building more logical models, in itself representing the core of common models.
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B pobomi posensnyma cucmema Kepy8auHs MeMNEPAMypHUX PedCUMI8 YCiX 30H pe2enepamueHol
CKA06ApHOI NIyl aHHO2O0 mMumny 3 adanmayiclo napamempie i Harawmyeauus. s adanmayii
BUKOPUCMOBYIOMbCA  aneopummu  Hewimxoi noeciku. Ilpedcmasneno pe3yiomamu NOPIGHANIbLHO2O AHANI3Y
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B pabome paccmompena cucmema ynpaeienus MeMHEPAMYPHLIX PEN’CUMOE 6CeX 30H
Pe2eHepamuHoOll CMeKI08aPEeHHON Nevl 8aAHHO20 MUNA C adanmayuel napamempos ee Hacmpouxu. /s
aoanmayuy UCHONbL3YIOMCI AN0pummbl Heuémkou nocuxu. [lpedcmasnensvt pe3yivmamol CpasHUMENbHOZO
AHAIU3a OetiCmBYIouUX CUCEM YAPABLEHUs U NPEONONCEHHDIX.

Knrouegsle cnosa: cucmema ynpasieHus, Cmeki08apeHHAs Neub, HeUemKAas 102UKa

The work considers the control system of all zones temperature regimes for a regenerative glass
furnace of a bath type with parameters tuning adaptation. Fuzzy logic algorithms are used. The results of
comparative analysis of real and proposed systems are presented.

Key words: control system, glass furnace, fuzzy logic

CxiioBapHe BUPOOHHUIITBO € OJHUM 3 OCHOBHUX CKJIAJIOBUX MPOMMCIOBOCTI YKpaiHu.
[TocTiitHO 3pocTaro4i BUMOTH JI0 KUIBKOCTI Ta SIKOCTI CKJIOBUPOOIB, 3 OJHOTO OOKYy, Ta
HEBIIUHHO 3pOCTalo¥ya BapTICTh EHEProHOCiiB, 3 JApyroro, OOyMOBIIOIOTH TMOTPEOY
MiJIBUIIECHHS €(EeKTUBHOCTI Ii040ro BUPOOHUIITBA. OIHUM 13 IUIAXIB PO3B’SI3aHHS IIET
BaXJIMBOI HAayKOBO-TEXHIYHOI 3aJaul € BHU3HAUYEHHS Ta BIPOBAIKEHHS ONTUMAIbHHUX
peXUMIB POOOTH [IFOUOTO TEXHOJOTIYHOTO OOJIaHAHHS, 110 MOXKe OyTH peasli3oBaHO 3a
JIOTIOMOTOI0 CyYaCHUX CHCTEM KEPYyBaHHS HUM.

CkioBapHa Mi4 € OCHOBHUM TEXHOJIOTTYHUM €JIEMEHTOM OYyIb-SIKOTO CKJIOBapHOTO
BupoOHunTBa. Came TOMy Yy JaHid poOOTI pO3IISAAETbCA CHUCTEMa KepyBaHHS
PEreHEepaTUBHOIO CKJIIOBAPHOKO MIYYI0 BaHHOTO Tumy. Bimowmi [1, 2] cucremu kepyBaHHS
CKJIOBapHUMHM I€4aMu He 3a0e3MleuyloTh MOTPIOHOI SKOCTI KEepyBaHHS, TOMY BHHHUKA€E
noTpeba B yJIOCKOHAJIEHH] ICHYFOUHX CUCTEM.

CkJioBapHa 14 3 TOYKH 30py aBTOMATHYHOTO KEPYBAHHS € 00 €KTOM HENHINHUM Ta
HEeCTalllOHAPHUM, BJIACTUBOCTI SIKOT'O 3MIHIOIOTHCS B Iipouect podotu. Lli 3MiHu 00yMoBIieH1
3MIHOIO PELENTYPH IIUXTH, 3aBAHTAKCHHIM CKJIO00I0 3 PI3HUMHU XapaKTEPUCTUKAMH TOIIIO.
Jlist BpaxyBaHHSI TaKUX 3MiH HEMOXKJIMBO BUKOPUCTATH BUMIPIOBAJIbHY amaparypy. B Toii
K€ Yac BOHHM BHMAramTh IIEPCHANAIITOBYBATH (aJamnTyBaTH) CHUCTEMY KEPYBaHHS
CKJIOBApPHOIO MIYYIO BIAMOBIIHO /10 3MiH, 1110 B1I0YJIHCS.

VY ik cutyanii epeKTUBHUM METOJOM aJanTallii CUCTEeMH KEpYBaHHS BHIA€THCS
BUKOPUCTAHHS JOCBIAYy EKCIEPTiB, a 3HAYHWTh, AJITOPUTMIB HEUITKOI JOTiKH. B OCHOBI
HEYITKOTO KEpYBaHHS MOKJIAJEHO MPAaKTUYHE BUKOPHUCTAHHS 0a3u 3HaHb KBall(piKOBAaHUX
crienianicTiB Ta ¢axiBIliB, 10 MPEACTABICH1 y BUTJISAI JIIHTBICTUYHUX 0a3 mpaBui [3].

CkioBapHa M4 yMOBHO TOJUJICHa Ha 7 30H BIAMOBIIHO J0 TOYOK BUMIPIOBAHHS
Temreparypu ckioMacu. KokHa mapa MaJbHUKIB y BIAMOBIMHIA 30HI MICTUTH BJIACHHM
perymorounit 610k (koHTyp). Ha puc. 1 mpeacraBieHa CTpyKTypHa cXeMmMa CHCTEMU
KEepyBaHHS CKJIOBapHOIO MIYYIO 3 aJIalTalll€l0 MapamMeTpiB HaJallITyBaHHS 3a JOIOMOTOIO
HEYITKOI JIOTiKH, Jie¢ 00’ €KT 1 — manbHUK, 00 €KT 2 — CKJIoMaca, peryaarop 1 — peryuaarop
CTaOUTI3yI0uOr0 KOHTYPY, PEryJSTOp 2 — PErysITOp KOPUTYIOUOro KOHTYpY, X — BXiJ 10
CUCTEMH (3a/laHE€ 3HAUCHHS TEMIIEPATypH CKJIOMAacd Ha BHUXOJI 3 BIAMOBIAHOI 30HU
BapiHHs), Y1 — Buxig o0’ekta 1 (TeMreparypa ray Ha BHXOJl 3 MajdbHUKA), Y2 — BUXIA
00’exra 2 (TeMriepaTypa CKJIOMacH B KOHKPETHIH To4Ill BUMiproBaHHs), Ul — kepyroya Jiisi B
KOHTYp1 ctabuii3auii (KOHTpoJib BUTpaTH razy), U2 — kepyroua Jiii KOHTYpY KOPUT'YBAaHHS
(TemmepaTypa rasy), R — BEKTOp mapaMeTpiB, 110 Oy IyTh IepeHaIaIITOBaHI.
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Puc. 1. CtpykTypHa cxema cucTeMHu KepyBaHHS CKJIOBapHOIO MIY4I0 3 BAKOPUCTAHHIM OJIOKY
HEYITKOTO peryisTopa

BukopucroByroun Fuzzy Logic Toolbox [4], O6yno peani3oBaHO CUCTEMY HEYITKOTO
BHUCHOBKY (puc. 2).
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Puc. 2. I'padiunuii intepdetic pegakropa FIS

[Tpuxnany rpadikiB QyHKIIH HAIEKHOCTI BXITHUX (inputl — input] BIAXWIEHHS BiA
33IaHOTO 3HAYEeHHS) Ta BUXITHUX JIHTBICTHYHMX 3MIHHUX (outputl — output]
MPEJCTaBIAI0Th COOOI0 IEpeHAJAIITOBAaHUM mHapaMeTp peryjstopa kr B KOHTYpI
crabimizarii [5]) HaBeneHi Ha puc. 3—5.
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Puc. 4. ®yHK11ii HaNEKHOCTI TIHIBICTUYHOT 3MiHHOT «BXi1 No3»
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Puc. 5. PesynbraTu etany ¢a3udikariii BUXIJHUX JIHIBICTHYHUX
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®parmeHT 6a3u MpaBuil BUAY «SIKIIO — TO» (if-then) mpencTaBieHuit Ha puc.6.

3. If (input1 is inp1) and (input2 is inp2_3) then (output1 is menshe) (1)

4. If (input2 is inp2_2) and (input3 is inp3_2) then (output2 is normal) (1)

5. If (input2 is inp2_3) and (input3 is inp3_3) then (output? is menshe) (1)
&, If (input2 is inp2_1) and (input3 is inp3_1) then (output2 is bolshe) (1)

7. If (input2 is inp2_1) and (input3 is inp3_3) then (output is normal) (1)

8. If (input2 is inp2_3) and (input3 is inp3_1) then (output2 is normal) (1)
9. If (input3 is inp3_1) and (input4 is inp4_1) then (output3 is bolshe) (1)
10, If (input3 is inp3_3) and (input4 is inp4_3) then (outputd is menshe) (1)
11, If (input3 is inp3_2) and (input4 is inp4_2) then (output3 is normal) (1)
12, If (input3 is inp3_1) and (input4 is inpd_3) then (outputd is normal) (1)
13, If {input3 is inp3_3) and (input4 is inp4_1) then (outputl is normal) (1)
14. If (input4 is inp4_1) and (input5 is inpS_1) then (outputd is bolshe) (1)
15, I (input4 is inp4_3) and (inputs is inpS_3) then (outputd is menshe) (1)
16. If (input4 is inp4_2) and (input5 is inpS_2) then (outputd is normal) (1)
17. If (inputd is inp4_1) and (inputs is inp5_3) then (outputd is normal) (1)
18. If (input4 is inp4_3) and (input5 is inpS_1) then (outputd is normal) (1)
19, If {inputS is inpS_1) and (inputs is inp6_1) then (outputs is bolshe) (1)
20. If {inputS is inpS_3) and (inputt is inp6_3) then (outputs is menshe) (1)
21. If {inputS is inpS_2) and (inputs is inpS_2) then (outputs is normal) (1)
22 If {inputS is inpS_1) and (inputé is inp6_3) then (output5 is normal) (1)
23, If (inputS is inpS_3) and (inputs is inp6_1) then (outputs is normal) (1)

Puc. 6. ®parmenT 6a3u npaBui

VY mporpamuomy maketi MATLAB 3a nomomoroto cepenoBumna Simulink [4] Oyna
3MOJIeJIbOBaHAa CHCTEMa, IO peali3ye Ailouy CHCTEMY KEpyBaHHS CKJIOBApHOK TMIYYIO0
(puc.7) Ta 3anponoHoBany (puc.8).

Puc. 7 I'padixu nepexiTHUX IPOIECiB AIFOYMX CUCTEM KEPYBaHHS CKJIOBAPHOIO MIYUIO MO BCIiX
30Hax nedi (1-7 — HoMep BIAMOBITHOT 30HU TI€U1)
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Puc. 8 I'padiku nepexiTHUX MPOLIECIB CUCTEM KEPYBaHHS CKIOBAPHOIO MIUYIO0 3 aJaNTalli€l0
napaMeTpiB HAJIAIITYBaHHS MO BCiX 30HaxX medi (1-7 — Homep BiAMOBIAHOT 30HU Tiedi)

PesynpraTn MopenmioBaHHs, TpeACTaBiIeHI Ha puc. 7 Ta §, CBigYaTh, IO
3aIpOTNIOHOBAaHA CUCTEMa KEPYBAHHS IEMOHCTPY€E OUTBIN BUCOKY IIBUIKOMIIO Ta 3MEHIIICHE
NEPEPETyIIIOBAHHS, 1110, Y CBOIO YEPry, J03BOJIUTh 3MEHIINUTH BUTPATH MAJIBHOTO.
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