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B pabore paccMOTpeHBI OCHOBHBIE aJITOPUTMBI PaOOTHl MOIYINS BH3YyaJH3aUUH KOHTypa TEIUIOBBIX IOTOKOB C
UCIIOJIb30BaHUEM HEUeTKOW JIOrukH. OnrcaHo NpUMEHEHHE MaTpUll HeYeTKUX PEICHUI W BBeleHHE 0a3bl 3HaHHI Ha
OCHOBE (peiiMOBOi CTPYKTYpHI. [IprBeneHbI OCHOBHBIE 3TaNb! (PyHKIIMOHUPOBAHNUS aITOPUTMOB U MX NTPEUMYILIECTBA.
KutoueBble cioBa: TemioBol MOTOK, MOAyiab Busyanuzauuu, CAIIP, npuHsaTue pelieHui, agantanus, onpeaeaeHue
cutyauuu, CAIIP orpaxnaromux KOHCTpYKUUI, HEYETKasl JIOTHKA.

BBenenune

C uenbio pazpeuieHus HeOAHO3HAUHbIX CUTYaLHid, B
TOM dHcle Juii Oolee TOYHOH BHU3yalIM3allud B
HacTosIIIee BPeMs HOSIBISIETCS] Bce OOJIbIE TEHACHINH
BHEJPCHHSI HEYETKOH JIOTHKH B aBTOMAaTH3MPOBaHHBIX
cucremMax [Homepuyk,2013]. Ucnonp3oBanue
ANTOPUTMOB C HEYETKOW JIOTMKOM M BHEApEHHE 0a3bl
3HaHUH ¢ PpEHMOBON CTPYKTYypOH MO3BOIHUT U30EKATh
omuOOK B pacyerax TEIUIOBBIX IOTOKOB U YCTPaHUTh
CUTyalllH C JBYMS BO3MOXXHBIMH  BapHaHTaMU.
IMpennoxexn croco6 CO3JaHuA aJalTHBHOTO
pPEKOHGUTYpHPYEMOTO  MOJYJsl ISl BU3yallM3aluu
KOHTYPOB TEIUIOBBIX II0TOKOB (APM), Ha ocHOBe
peanuzanuu aJrOpuTMOB KJ1accu( UKy "
UIeHTU(GUKAMKA  CUTYallld, MNPOTHO3HPOBAHMSA HX
pa3sBUTHA B _pealbHOM  BpPEMEHH, a  TaKxke
CBOEBPEMEHHOIO CHHTE3a aKTyaJbHBIX OIHCAaHUHA O
MOBEJCHUU CHUCTEMBL B Pa3IUYHBIX CHTyalUsX, Ha
OCHOBE HEYETKOH JIOTUKHU.

1. AropuT™m HAEHTU(PUKATMM CUTYAl Uil U
NPUHATHSA PelIeHuil

HcxonubiMu  JaHHBIMH Uit (D OpMHPOBaHUs
AJITOPUTMOB SIBJISIFOTCS:
- Ob6o06meHHas 1eseBas GbyHKIISA

aJalTHBHOTO MOIYJIS W COBOKYIMHOCTb (DYHKIMIA st
BU3yaJIM3alllH.

- HNudopmanmonHas MOJETb  aJanTUBHOTO
MOIydsl JUIsl  BU3yaJM3alUMU  TEIJIOBBIX  IIOTOKOB,
MOCTPOEHHAs] Ha OCHOBE COBOKYIMHOCTH MNPOBEAECHHBIX
M3MEpEHHH ¢ 1a00paTOPHON YCTaHOBKH.

431

= Wepapxust  HajloXeHWH  MOTOKOB  (OT
HarpeBaresiei, OT OrpaXJal0IINX KOHCTPYKIIHH)
- Jlornyeckue 3aKOHOMEPHOCTH M METOJBI AT

pacrio3HaBaHuUs 5 UICHTUUKALUH cuTyauui
TEIJIOBOTO KOHTYPA.
Pesynbrarom 00paboTKU HU3MEPUTEITHLHON

nHpopMaUKM MoNTyyaeMoil C MHOXECTBAa HAaTYUKOB —
pacrno3HaBaHHE BapHUAHTOB CUTyallUd ¢ MOCIEAYIOUIEH
TpaccUpOBKOM Harpepatencil. Mepapxusi HaloXeHHS
MIOTOKOB TIPEZICTaBIISIET CO00H cinsHIE ABYX (PPOHTOB —
TEIUIOT0 OT HarpeBareleldl U XOIOAHOIO OT KOHTYpaA.
Pesynbrarom  sBmseTcst oOmMMH  TEIUIOBOW  TOTOK,
KOTOPBIM MCHONB3YETCS B JalbHEWIIEM A NMPUHATUSL
pereHui 0 MIEPEKOMIIOHOBKE Harpesaree.
Wnentndukanus CUTyauuidi TeIJIOBOTO KOHTypa B
KOHEYHOM HTOre HMeEeT TOJBKO [Ba BapHaHTa:
OTCYTCTBHE IPOOIEMHBIX 30H ( 30H IIPOMEP3aHUs) MU
UX HaJIW9HE.

Omnpenenum OCHOBHBIE I1ary anropurMa
WICHTU(HUKALUY CUTYallMi W IPUHATHS PEIICHUH:

Llazl. Ha ocHOBe CPOPMUPOBAHHOW ampHOpPHOU
MaTpHLbl OTPAaHUYEHUN C UCIOJIB30BAHUEM METOIUKU
JMHEHHOTO IpOrpaMMUPOBaHHUS thopmupyem
JIOBEPHUTENbHbBIE HHTEPBAJIBL.

Illg22. ®opmupyeM MaTpUIly OTPAHUYCHUH IS
KOHTYpa, ONpEHCNAIONIYI0 TPaHUIBI  BO3ACHCTBUSA
TETJIOBOTO MOTOKA.

Illaz3. TlpoBepsieTcst MaTpuIla «KOI-PEIICHHE» Ha
CYyIIECTBOBAHHE a/IEKBaTHOTO PEIICHHUS

Illlaz 4. Ecim peuieHue HaWIEHO TO IO KOy
omepalMyd NpPUHUMAEeM pelleHHe O BU3yalu3aluu
TEIJIOBOTO MTOTOKA OIpEeAeIeHHBIM 00pa3oM.

Llaz5.Ecnu penieHre He HAWJEHO WM CYILECTBYET



HECKOJIBKO peIIeHWH (HeYeTKas CHTyaIs), TO C
MCIIOJIb30BAHUEM MATPHIbl BEPOSTHOCTEH HAXOIMTCS
pelieHHe ¢ MAaKCUMAaJIbHOM BEPOSTHOCTHIO .

Llaz6. Ecnu npu onpoce MaTpullbl «KOJ-PELUICHHEY
OJTHO3HAYHAsl CHUTyallMs OTCYTCTBYET, IO OHHAPHOMY
KOZIy OTHOIICHHI W3 TaMATH 3HAYCHUI BBIOMpaeTCs
HanOoJiee TOIXOAAINN ceKTop (ppeliMoB, e 3aTeM 10
KPUTCPHUIO YBEPECHHOCTH HICHTUDUIMPYETCSI Hanboee
TOJXO/SAIIAS CUTYAIIHS.

Taxum oOpa3oM, GyHKIUS BEIOOpa HOBOM CHTyaItuu
peasm3oBaHa MyTeM BBIOOpa (IO KOOy OWHAPHBIX
orepanuii) Haubdosee MOIXOIAIIEro cekTopa GppeiiMoB B
0ase 3uanuii (53).[2]
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Pucynok 1 -- Anroput™ uaeHTHGUKALUN CUTYalUi U PUHATHS
pewennii B CAIIP OK
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2.00001eHHBbIH AJTOPUTM PadOThI
aJanTHUBHOIO peKOH(UrypupyemMoro
MOYJIsl 1JIsl BU3YyaJIN3allUM KOHTYPOB
TEIJIOBBIX IOTOKOB

OOO0OIIEHHBI  aJITOPUTM
mpezncTasieH Ha Puc. 2.

Havano

AHa1H3 KOMAHTE Ha
HSMEHEHHE MAPAMETPOB

paboTel  MOIyJIs
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Pucynok 2 -- O6001IeHHbI aNropuT™ UACHTHOUKAIME CUTYaIHi 1
npunsaTus pemennii B CAIIP OK

Ha  wmagampHOM  mrare  paboThl  anroputMma
IIPOUCXOJUT aHAJIU3 U3MEHEHUI BUIA KOHTYypa, B XOHE
4Yer0 MHULUAIM3UPYETCsd KOMaHJa Ha W3MEHEHUE



mapameTpoB. [Ipm ee WHUIIMATH3AINHA BBIIOIHICTCS
JNETeKTUPOBAaHUE  TEMIIEPaTypsl €  JAaTYAKOB W
(dhopmupoBanre BHIOOPOK MaHHBIX. Ha 0cHOBE BHIOOPOK
TEeMIIEpaTypHbIX JAHHBIX IIPOUCXOJHUT DPAacIiO3HABAaHHE
CHUTyaIlU! : HAJIMYKE WM OTCYTCTBHE NPOOJIEMHBIX 30H.
CyTh MeTOJa Paclo3HaBaHUsl CUTYALlUH 3aKJIIOYAETCS B
BO3MOXXHOCTH ~ 3aJaHusl  TEMIIEPaTypHBIX  YCIIOBHI
OKpY)Kalollleil cpelbl BHE KOHTypa, a TaKKe Bblaaue
COBETOB B Cjydae, KOIJa TEIJIOBOH IIOTOK OT
HarpeBaTelicii HE MOXET WPOTPeTh BECh KOHTYP,
HanpuMep Ha Puc.3. mnokazaHa HepauuOHaJIbHAA
KOMIIOHOBKA.

Tennosol
omobpasums . nywxm
mennoeod nonjox
6 o6nacmu

h Tennosou
nywxm

omoGpasums
mennoeod nonjox
6 obnacmu

-
-y —

Pucynok 3 -- IIpumep pacrio3HaBaHUS CUTYALUH 110 HAJTMUMIO HITH
OTCYTCTBHIO poOieMHBbIX 30H B CAIIP OK.

3amaua MOTYIIS [Copoxun,2015]CAIIP
orpaxmatomnx  kKoHCTpykmmid  (OK)  mpeanmoxuts
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Hapbosee  ONTHMANbHBI  BapMaHT  KOMIIOHOBKH,
BBITIOJTHUTD TPACCHPOBKY CBSI3U C TEIIOBBIM ITyHKTOM,
a TaKKe BH3yalIM3UPOBaTh IOTYYCHHBIC TEILIOBBIC
NOTOKM OT HarpeBareled M B KOHType 3[aHHUS.
KoHeuHBIM 3TanoM ajiropuTMa sBISETCS BU3YyalH3alus
XapakTepa TEMJIOBOIO TIOTOKa JJIs ONpeleNeHHOU
CUTyallul C Y4YeTOM QJIrOpUTMa HICHTH(UKAINU
cuUTyauuit u TpuHATHS pemeHuil. Ilpaktuueckoe
UCTIOJIb30BaHME MPEIaraeMoro MoIyls BO3MOXKHO, Kak
[P MPOEKTUPOBAHWU HOBBIX 3[aHUM U COOPYKEHHI,
TaKk U TPU PEKOHCTPYKLMM CTapblX. Taxke NaHHBII
MOAynb OyneT TOoJie3eH Ui MOJEIHMPOBAHUS CTPECC
TECTOB AT KOHTypa 3[aHHSA C IIENbI0 OIPEICICHUS
CpOKa  M3HOCAa  KOHCTPYKIMH  TPH  3aJaHHBIX
napamerpax. Ilpumep  Busyanu3anmuu — KOHTYypa
TEIUIOBOTO NMOTOKA MpezcTaBieH Ha Puc.4.

Brympu

Tndogr air

Pucynok 4 -- IIpuMep BU3yanu3alyn KOHTYpa TEIIOBOIO MOTOKA
C BBIJIETIEHHEM MPOOIEMHBIX 30H.

Pazpaborka CAIIP HapyXHBIX WH)KEHEPHBIX CETeH,
B dacTtHOCTH HapyxkHbIXx OK3maHumit m coopyxeHHH,
MO3BOJISIET M30€kaTh psAfa mnpodieM. Busyanuzanus
naHHbIX B pacuetax momyisi CAITP mo3BosisieT CHU3UTH
OomMOKy B BBIUMCICHHUSIX W IOBBICUTh HATISTHOCTD
pesyabratoB. Ucmonms3oBanue CAIIP OK  mo3BomseT
n30ekaTh CHOCA 3JaHUM WK JOPOTOCTOSIEH HX



OOIIMBKH CHapyXu pa3IMYHBIMU
TEILIOYACPIKUBAIOLINMHU Marepuagamu.
OddexkTHBHOCTF B pacdeTax KOHTypa o0Oorpesa
MO3BOJIICT CHHU3HMTh BPEMs HAa pacyeThl MMapaMeTpoB
CTCHBI 0 MHHHMYyMa W TOBBICHTH HMX TOYHOCTb,
KOTOpasl ~ SIBISICTCS ~ BaXKHBIM ~ TpeOOBaHHMEM  TIpU
MPOSKTHUPOBAHUY 3[JAHUIA U COOPYKCHHIA.

3akiaouenue

Heo0xoanMocTe HCIONB30BaHUA HEYETKONW JIOTHKHA
1 OCHOBHBIX IPHEMOB JJISI CHHTE3a W WACHTH()HUKAINU
cuTyanui B aBTOMAaTH3UPOBAHHBIX CHCTEMaX,
MO3BOJIJIO TMPUMEHUTHh QITOPUTM  UACHTU(PUKAIUN
CUTyallull UM TPHUHATUS  pEUIeHMi, aJalTUBHBIX
PEKOH(PUTYPUPYEMBIM MOJYJIEM, KOTOPBIH OEper BO

BHHUMAHUC BCC BO3MOKHBIC HUCXOJbI B Xone
BU3yaJIU3allun JaHHBIX onpez[eneHHHﬁ, C
HCITIOJIb30BaAaHUEM BEPOATHOCTH n C IIOMOIIBIO

¢peiimoBoit  B3. Ha ocHoBe Takoro anroputma
pa3paboTtan oOmmmit AITOPUTM pabotst
peKkoHUTypupyeMOro MOy IS BH3yalH3aLHd
KOHTYPOB TEIUIOBBIX IIOTOKOB.

Vcnonp3oBaHue KOMIUIEKCA JAHHBIX aJTOPUTMOB
MO3BOJIMT Hanbojee TOUHO BU3YalH3HPOBATh TEMIOBBIC
NOTOKM B MynsTuMuauiiHOM uHTepdeiice CAIIP OK,
YTO TOBBICUT TOYHOCTh BCEX PacyeToB M IOBIUSACT B
JanbHeneM Ha KauecTBO KOMIIOHOBKH
HarpeBaTesbHBIX AEMEHTOB B KOHTYPE KOHCTPYKIIUH.
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DATA PROCESSING ALGORITHMS IN
ADAPTIVE RECONFIGURABLE MODULE
PROTECTING DESIGHS CAD FOR
RENDERING A PROFILE OF HEAT FLOW

Sorokin O.L., Sidorkina I.G.

Volga State University of Technology,
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The basic algorithms visualization module circuit heat
flows using fuzzy logic. The application of fuzzy
matrices making and administering the database based
on frame structure. The main steps of operation of the
algorithms and their advantages.

434

Introduction

To resolve ambiguous situations, including more
accurate visualization currently there are more trends
implementation of fuzzy logic in automated systems.
Using algorithms, fuzzy logic and implementation of a
database with frame structure to avoid errors in the
calculation of heat flows and address the situation with
two possible options.

Main Part

Based on the temperature data samples occurs
recognition situation: the presence or absence of
problem zones. The method of recognition of the
situation lies in the ability to set ambient temperature
conditions outside the contour,-as well as granting
councils in the case where the heat flux from the heater
can heat the entire path.Task CAD to offer the most
optimal variant layout, trace a connection point with the
heat, as well as visualize the resulting heat flow from
the heater and the loop of the building. The final step of
the algorithm is to visualize the nature of heat flow to a
specific situation in view of the identification algorithm
situations and decision-making.

The result of the processing of the measuring
information  received from multiple sensors -
Recognition. of options situations subsequent trace
heaters. Hierarchy overlay flows represents a fusion of
the two fronts - the heat from the heaters and the cold
loop. The result is the total heat flow, which is then
used to make decisions about repackaging heaters.
Identifying situations thermal circuit eventually has
only two options: no problem zones (zones freezing), or
their availability.

The task module CAD walling to offer the most
optimal variant layout, trace a connection point with the
heat, as well as visualize the resulting heat flow from
the heater and the loop of the building. The final step of
the algorithm is to visualize the nature of heat flow to a
specific situation in view of the identification algorithm
situations and decision-making. The practical use of the
proposed module is possible, as in the design of new
buildings and the reconstruction of old ones.

Conclusion

The need to use fuzzy logic and basic techniques for
the synthesis and identification of situations in
automated systems, allowed to use the algorithm of
identification of situations and decision-making,
adaptive reconfigurable module, which takes into
account all the possible outcomes in the visualization of
data definition, using probability and with the help of
framing knowledge base. On the basis of this algorithm,
we developed a general algorithm of the reconfigurable
module to visualize the contours of heat flows.

Using complex algorithms, the data will allow the
most accurate visualization of heat flows in
multimidiynom CAD interface, which will increase the
accuracy of calculations and impact in the future on the
quality of the layout of the heating elements in the
circuit design.





