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Anomauin: Axmyanvricmo. Crraouicms po3poOKu aneopummie i npocpam A02IYHO20 Kepy8aHHs, HANnpuxiao,
MPAHCNOPMHUMY  OLIAHKAMU NePeMIeHHs CURYYUX BAHMACI8, 3DOCMAE i3 30IIbUWEHHAM YUCIA MeXaHizmie ma
damuuxie, AKi 3abe3neuyromo ix ynkyionysauns. Ilpu ybomy GUKOPUCMAHHA JuULe e8PICTNIUYHUX MemOoOi8 pO3POOKU
aneopummis i npocpam CMeOPIOE 3a2p03y SUHUKHEHHS NOMUIOK mda 30L1bwyr 4ac, HeoOXioHull 01s mecmygaHHs. B
O0anHomMy 6UNAOdKy PAyiOHAIbHO BUKOPUCMAMU NPOpAMU, AKI 3ACHOBAHI HA Meopii KiHyegux agmomamié i 0aromb
MOACIUBICIL MOOENI08AMU npoyecu, wo ynpaesiitomuvCsi nooismu.

Mema. Pozenanymu Ha npukiadax 0oyitbHiCmb GUKOPUCANHS MAKUX NPOSPAM 015 N0OYO08U ANICOPUMMIG I RpOcpam
cucmemu 102i4H020 Kepy8aHHs MpaHCNOPMHOI0 OLIAHKOIO0 NEPeMilyeHHs: CUNYYUX 8AHMADICIE.

Memoo. B sixocmi memody 00cniodcenHs obpane MoO0eno8anHs CUCTIEMU KePYBaHHS 13 3ACMOCYSAHHAM NPOcpam
Simulink ma Stateflow cepedosuwa Matlab.

Pezynomamu. Haeedeni npuxnadu mooentosanHs cucmemu J102iuH020 Kepy8amHs i3 3ACMOCYSAHHAM NPOSPAM
Simulink ma Stateflow. Ompumani mexcmu npoepam kepyganusi Ha mosi SCL 011 nooanvuioco npoepamyeanmHs
npomucnosux konmpoiepis Simatic 6 cepedosuwyi TIA Portal.

Bucnoexu. Hasedeni npuxnaou niomeepounu doyinvuicms euxopucmants npoepamu Stateflow ons nobyoosu ma
MeCcmy8anHs al2OPUMMI8 CUCMeMU JT02IYHO20 KEPYBAHHA 1 aBMOMAMUYHO20 OMPUMAHHSA MEKCMmi8 Npocpam Ojisi
npomucnosux kouwmponepie. Ilpoecpama Stateflow moowce O6ymu pexomeHOO8aHa Onsi NIO20MOGKU Cheylianicmis 3
asmomamu3ayii BUPOOHUYUX NPOYECI8 8 OMPUMAHHI HABUYOK NO AHANI3Y i CUHME3Y CUCMEM JIO2TUHO20 KEPYBAHHSL.

Abstract: Topicality. The complexity of developing algorithms and programs for logical control, for example, of
transport sections for the movement of bulk goods, increases with the increase in the number of mechanisms and sensors
that ensure their functioning. At the same time, the use of only heuristic methods of developing algorithms and programs
creates a threat of errors and increases the time required for testing. In this case, it is rational to use programs that are
based on the theory of finite state machines and provide an opportunity to model event-driven processes.

Goal. To consider the expediency of using such programs for building algorithms and programs of the logical control
system for the transport section of the movement of bulk cargoes.

Method. Simulation of the control system using Simulink and Stateflow programs in the Matlab environment was
chosen as the research method.

The results. Examples of logical control system simulation using Simulink and Stateflow programs are given. Received
control program codes in the SCL language for further programming of Simatic industrial controllers in the TIA Portal
environment.

Conclusions. The given examples confirmed the expediency of using the Stateflow program for building and testing
algorithms of the logical control system and automatically obtaining program texts for industrial controllers. The
Stateflow program can be recommended for the training of production process automation specialists in the acquisition
of skills in the analysis and synthesis of logical control systems.

Keywords: Stateflow MATLAB program, synthesis of logical control systems, TIA Portal.
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Kurouosi ciioBa: mporpama Stateflow MATLAB, cunre3 cuctem norigHoro kepyBanHs, TIA Portal.

1. Beryn

Ilpn xepyBaHHI TEXHOJOTIYHHUMH IpolecaMHu cuctema aBTomatuuHoro kepyBaHHs (CAK) peanizye ¢yHKIii
MIepeITyCKOBO1 CUTHAITI3aIli 1, OIOKYBaHHSI BiJI IepepOCTaHHSA ITepeIaBapiiHUX CUTyalil B aBapito, aBTOMATHIHOTO ITyCKY
Ta 3yNWHKA MEXaHi3MiB B IIEBHIH MOCIITOBHOCTI Ta iHIII, SKi MOKHA BiTHECTH 10 (QYHKIIH JOTIYHOTO KEpyBaHHA, a
TakoX (yHKIi{ cTtabimi3amnii 3MiHHEX MpoIecy Ha 3alaHOMY 3HAYCHHI, ONTHUMI3allil0 HOTO 3HAYCHHS, HAJAIITYBaHHS
mapaMeTpiB peryJsTopa Ta iHIIi, SKi MOXKHA BiHeCTH A0 QyHKLIH perymosaHHs. Biamoigzno CAK ymMoBHO mOminsroTh
Ha IICHCTEMH JIOT1YHOTO KEPYBaHHS Ta PETYIIOBaHHA. MeToan aHami3y i CHHTE3Y IiJCHCTEMH PETryIIOBaHHS CKIIaIal0Th
OCHOBY TeOpii aBTOMaTHYHOT'O KEPYBaHHS, IMUPOKO BiOMi 1 JOCTATHRO PO3BUHEHI IS BUPIMICHHS MPAaKTUIHUX 3a/1ad.
B miif craTTi po3misAaThCs METOIM aHaji3y 1 CHHTE3Y MiJCHCTEMH JIOTIYHOrO KepyBaHHS Ha HPOCTOMY IIPHKJIAJi
TPaHCIIOPTHOI AUISTHKY MePEMIIIEHHS CHITyYHX MaTepiaiB.
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Puc. 1 IIpuxyiax TpaHCIIOPTHOI AUISIHKY NepeMillleHHsl CHITYYHX MaTepiaJiB
Fig. 1 Example of a transport section for moving bulk materials

Cumyunii marepian i3 eMHOCTI | 3a JOMOMOrOI0 >KMBWIBHHKA 3 €JeKTponpuBogoM M1, TpaHcmoprepa 3
eJIEKTPOIIpHBOJOM M2 Ta HOpIi 3 enekTponprBooM M3 HEoOXiZHO MEPEMICTUTH B €MHICTh 2. AJNTOPUTM KepyBaHHA
IIM TIPOILIECOM TIOBHHEH NepeadadaTy NOCHiTOBHICTS BMUKAHHS €IEKTPOIPHBOAIB IIPOTH PyXy MaTepiaidy, BAMHUKaHHS
HAaBIIaKH - 33 PyXOM Martepiaiy i3 3aTpUMKaMH y 4aci, JOCTaTHIMU JUIs BUJIAJICHHS 3aJIMIIKIB MaTepiaiy 3 TpaHCIIopTepa
1 HOpii, Ta BpaxOByBaTH CUTHAIM BiJl AaTYUKiB-pelie piBHs MaTepiainy B emHocTsx LS1, ...LS4, a Takox curHaiu mpo
HEJIOMYCTHMI PiBHI LIBUIKOCTI pyXy CTPIUOK TpaHcropTepa i Hopii Big aartunkiB-pene SS1, SS2.

CraBuTbhCs 3aa4a PO3POOUTH LieH aJropuT™M KepyBaHHs Ta BIINOBIJHY IIPOrpaMy JUls MPOrpaMOBAaHOIO JIOTTYHOTO
konrposiepa (IJIK) i mepeBipuTH iXx poOOTOCIIPOMOKHICTb.

2. AHaqi3 JiTepaTypHUX AaHMX i HOCTAHOBKA MPo0JaeMHu

ANTOpUTMH, TMONIOHI ONMHCAaHOMY Yy BCTYII, € CKJIQJIOBOI YacTHHOIO OLIbLI CKJIaJHHUX aJITrOPUTMIB BHOOpY
ONTHMAJIEHOTO MapIIpyTy pyXy Marepiaily, HalpuKiaj, Ha eneBaropi [1]. Anropurmu mapmpyTusanii ZOBOJI 4acTo
OMHCYIOTh 13 3aCTOCYBAaHHAM Teopil TpadiB, KOIU PO3TIAAAETHCS OPIEHTOBaHUH Tpad i3 BaroBUMHU KOe]illiEHTAMH B
KOYKHIM T,

B [2] Ha ocHOBI oOrjsity METONIB alropHTMi3amii Ta NPOrpaMyBaHHS IJIsi CHCTEM JIOTIYHOTO KepyBaHHS
c(hopMyIILOBAaHO OCHOBHI ITOJI0KEHHS TEXHOJIOTIi allropuTMi3anii Ta mporpaMyBaHHS JUIA IIbOTO KJIACY CUCTEM, Y paMKax
SIKOT AITOPUTMH Ta IIPOTPaMHU PO3TIIAAAIOTHCA SIK KIHIIEBI aBTOMATH.

AHasyoriyHuil miaxin peanidyBana B CBOEMY IporpamHomy mnpoxykri Stateflow Bigoma amepukanchka ¢ipma
MathWorks Inc [3, 4, 5].

IIpobiema po3pOOKH anrOpuUTMIB 1 MpOrpaM JIOTIYHOTO KEPYBaHHs, HAMPHUKIAJ, TPAHCIOPTHUMH IUISHKAMU
MepeMIIIeHHs] CHITyYHNX BAHTAXIB, IMOJIATA€ B 3POCTaHHI CKIATHOCTI PO3POOKH i3 30iIbIICHHSIM YHCIa MEXaHI3MiB Ta
JTATYUKIB, SKi 3a0e31medyioTh (QYHKIIOHYBAaHHS IHMX AUISHOK. [IpW mbOMy BHKOPHCTAaHHS JIMIIE €BPICTUYHUX METOIIB
PO3pOOKM anropuTMiB i NMpOrpaM CTBOPIOE 3arpo3y BHHUKHEHHS IIOMWJIOK Ta 30UIbIIyI0 4Yac, HEOoOXimHWi mis
TecTyBaHHs. ToMy B JTaHOMY BHIIaJIKy palliOHAJIbHO BUKOPUCTATH IIPOTPAMHU, IKi 3aCHOBaHi Ha TeOpil KIHIIEBUX aBTOMATIB
1 1al0Th MOXKJIMBICTh MOJIETIFOBATH ITPOLIECH, IO YIPABISIOTHCS HOAISIMH.

3. MeTa i 3aBJaHHSA J0CTiIKEeHHS

Po3risiHyTH Ha IpUKIIaaxX JOIUTBHICTS BAKOPUCTAHHS TaKMX IPOTpaM JyIsi HOOYIOBH aJITOPUTMIB i IPOrpaM CUCTEMH
JIOTIYHOT'O KePyBaHHs TPAHCIIOPTHOIO JAUISTHKOIO NEPEMIIIEHHSI CHITyYHX BaHTAXIB.

4. MeToau i MmaTepiaju 10CJTiIKeHb

B sKkocti mMeTomy mocmimkeHHS oOpaHe MOAETIOBaHHA cucteMu JoriuHoro kepyBauHs (CJIK) i3 3acTtocyBaHHAM
mporpam Simulink [6] Ta Stateflow [7] cepenoBuma Matlab.

B Mopeni Simulink (puc. 1) CJIK TpancrmopTHOI TinsHKH iMiTyeThest 61okoM Chart, BXifHI CUTHAIW BiJ AaTYUKIB-
pene i curHai mo4yatky po6otu Start — 6;mokamu Step Ta Compare, a KOMaHAW PO BMUKAHHS €JIEKTPOIPUBO/IIB 3 BUXO/IIB
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Chart mozaroThcst Ha 6araTOKOMIIOHEHTHHH ocituiorpad Scope. IMeHa i TN CHTHATIB HAJIAIITOBYIOTHCS B IMiIIIPOTpaMi
Model Explorer, siky MoxHa BUKIHKaTH 3 MeHIO View Simulink.

B xoxi mocnimkeHs po3risanucs ABa BapiaHTH noOynoBu Osoky Chart Motor. Ilepmmit (puc.2) MicTHTh TpH
napajenbHo mpaiorodi mguaaty M1, M2, M3, craH SKMX 3amam’sTOBYETbCS MK LUKJIAMH MOJETIOBAHHS 3aBIISKH
BcTaHOoBJIEHHIO onuii History. B cBOI0 yepry koskeH i3 IMX Mi4aTiB MiCTUTB J1Ba BHYTPIlIHIX mig4aTa StopMn, StartMn,
SIKI IOETHYIOTBCSI MXK COOOIO0 CTPLIKaMH-MOIsIMU, YMOBH BUKOHAHHS SIKMX 3aIlicaHi nopyy 3 HumHu. Lleit BapiaHT BUHUK
MepIIUM SIK pe3yJIbTaT aHaji3y TexHiuHoi crpykrypu CJIK.

Model Explorer
| | > File Edit View Tools Add Help
‘ m O -E~-E-~ ® 4§ Mest5aca
. oz 4 ‘ ! start Search: ‘ by Name "l Name:l | G4 Search
Model Hierarchy == Contents of: ExMotor2/Chart (only)
outM1 ~ PL Simuiink Raot =
EH Bose Workspace Column View: | Stateflow v | Show Details 13 of 14 object(s) ¥
e W BRI
_ e Name Scope Port Resolve Signal DataType Size InitialValue Compil
>=1 P ss1 ~ ExMotor2 =
E start  Input 1 boolean 1
» F& Model workspace st 1 i . ool
& Configuration (Active) ; - nput =an -
B code for ExMotorz dfl 552 Input 3 D 1
w Simulink Design Verifie| (&) 152 Input 4 boolean 2
>=1 P S52 outM2 —P ~ B crar ) 1S3 Input 5 boolean 1
LD ~ [ Motor i) puskl Local O single 1
v M3 %) Puskz  Local [} single 1
» O startmz (%) Pusk3 Local O single 1
- = o DE St (5] Stop1l  Local O single 1
o . (4 Stop2 Local O single 1
start] o
O stopmz (8 outM1 Output 1 O boclean 1
outM3 v Om Lc'iij outM2 Output 2 O boolean 1
O startm1 (5 outm3 output 3 [ boolean 1
>=1 Ls3 > ) stopM1
< >
\—/ < > Contents Search Results
a) 0)

a) cxemMa MOJ1eJII0BaHHsI; 0) HaJlalITyBaHHs iMeH i TUIIB BXOJIB Ta BUXOXiB MojeJIi

Puc. 1 MopemoBannsi CJIK B nporpami Simulink:

Fig. 1 Simulation of SLK in the Simulink program:
a) modeling scheme; b) setting the names and types of inputs and outputs of the model

\

Motor

M3 @ [Pusk3==18&Start==1881 $2==188&L §3==0]

' startM3

V

i entry:outM3=false; | entry:outM3=true;

} {(Pusk3=1} en:Pusk3=2;

i .

H

V ,,

i [S81==1] 2

! _

| 1

\ | L
t

[after(1,sec)]

(5 [Pusk2==1]

,"MZ T D |

'

i ® [Start==0] [after(1,sec)]

! ¥

i = Starti2

! slop entry:outM2=true;

E {Pusk2=1} | entry:outM2=false; en:Pusk2=2;

H N

|

|

L _ [SS1==1||S82==1] y

[after(1,sec)] $ [Pusk1==1]

/ -

i ® [Start==0] I [after(1.sec)]

i starth1

' entry:outM1=false; entry:outM1=true;

E en:Pusk1=2;

'

P

'

H

V

V

V

V

!

'

i [Start==0]|SS1==1||S82==1/|LS2==0||LS3==1]

Puc. 2 Ilepmuii Bapiant 610xy Chart Motor
Fig. 2 The first version of the Chart Motor block

ITpu moOynoBi apyroro Bapianty Gsioxy Chart Motor (puc. 3) po3srisinanics CTaHH He OKPEMHX €JIeKTPOIPHBO/IB, a
CTaHW TPAHCIOPTHOI AUISHKU B HioMy B mimdarax Init, Pusk, Ostanov, Avarial, Avaria2. Ilimyar Init BUKOHy€TBCS
MepIINM, OCKIJIBKM Ma€ Ha BXOI Moiro 1o 3amoBuyBaHHIO Default Transition. ITepexin Big Hporo no mimuary Pusk
3IIACHIOETHCS TIPH CITiBIATaHHI 0pa3y TpboX yMoB Start==1&&LS2==1&&LS3==0, T00TO KONIM HaAidIIIa KOMaHIa
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Bix oreparopa Start, € MaTepian B OyHkepi 1 Ta € Micuie i Horo BuBaHTakeHHs B OyHKepi 2. [Tepexin Big mimgary Pusk
1o mipyaty Ostanov MOXKITUBHI IIPY BUKOHAHHI o/1HI€T 13 yMoB Start==0||LS2==0||LS3==1.

/MCﬂOI’ \
[Start==188LS2==188L83==0] [Start==0||LS2==0||LS3==1]

’ (Pusk * N (Dstanov * )

M3 M1
en:outM3=true; en:outM1=false;

Init

en:outM1=false;
en:outM2=false;
en:outM3=false;

[after(1,sec)] [after(1,sec)]
N —_
Avarial [SS1== -]2 M2 M2
en:outM1=false; en:outM2=true; en:outM2=false;
en:outM2=false;
|

| [after(1,sec)] [after(1,sec)]

Avaria2 [$S2==1] M1 M3
en:outM1=false; ! 3 en:outM1=true; en:outM3=false;
en:outM2=false;

en:outM3=false;
- /

N S . S

Puc. 3 Ipyruii Bapiant 6;10ky Chart Motor
Fig. 3 The second version of the Chart Motor block

KoMmaHu Ha aBapiiiHi 3yTIMHKYU €JICKTPOIPUBOIIB (POPMYIOTECS MPH ITepexo i Bif mixdary Pusk mo miguariB Avarial,
Avaria2 npu BUHHUKHEHHI monii SS1==1, SS2==1, To6To mpu chpamroBaHHi JaTIUKIB pelie IMBHIKOCTI TpaHCIOPTEpa
abo Hopii. B miguatax Pusk i Ostanov cran BHyTpimmHiX miggatis M1, M2, M3 nepeMHuKaeThCs B 33J1aHil MTOCTi IOBHOCTI
13 HEOoOXiTHUMH 3aTpUMKaMH y daci, ki OyJu peanizoBaHi 3aBIsSKH 3acTocyBaHHIO (QyHKIii after(n, sec). [Ipu Bxomi B
KOXKEH 13 IIUX Mi4aTiB BUKOHYEThCS KOMaHza en:outMn=true abo en:outMn=false, sika 3MiHIO€ 3HAUCHHS BUXITHHX
KOMaHIHUX 3MiHHHX 010Ky Chart Motor.

5. Pe3yabTaTH 0CHiKeHb

IIpu monemoanni CJIK B mporpami Simulink 3 meprmM Bapiantom 6soky Chart Motor (puc. 2) crodaTky Oynu
BUSIBJICHI IEPEMHUKaHHS MiXK CTaHAMU BHYTPIIIHIX Miq4aTiB stopM3 Ta startM3, 1u1st yCcyHEHHs SIKMX JOBEJIOCH BBECTH JI0
pO3TIIANY TOMATKOBI JIOKaNbHI 3MiHHI Puskl, 2, 3 Ta yckimagHHTH yMOBH IepexoAy Mix mmiguatamu startM3, startM2,
startM 1 3 BuUKopucTaHHAM mepexpecTiB Junction. OmHaK, K CBiIYaTh pe3yIbTaTH MOJACTIOBAHHS, IPEACTABICHI Ha PUC.
4a, TaK i He BAANOCS MOCATHYTH KopekTHOI podotu CJIK, Hampukiam, mpu 3MEHIIEHH] piBHI Marepiady B €MHOCTI | 1
chpaIioBaHHI naTuuka-pene piBHS LS2 (mepexim 1—0) 3miHmiacs mnmme komMaHma outM1 Ha BHMHKaHHS
enekTponpuBoxy M1, a komanan outM2, outM3 3aymmmince 6e3 3MiH, IO MPOTHPIYUTh ANTOPUTMY (QYHKI[IOHYBaHHS
TPAHCHIOPTHOT MUISHKH.

1y T . - = 11‘ . . .
N [ . . [ . [ [ 1 Sw"H N T
09 oo . . | | | | | |
1| - 1‘ T T . T . T - - -

P - ss1
ol ' T MY Y N R
1| 1‘
ol _—  ss2 0‘ I s
-1 -1
1 T T 1
05 ,—H ost Lsz1
ol: L2 o J
ol of
°| o Ls3 .0‘ o Ls3
-1 Bl
1F } 1F T .
05 05 | [ | ]
: | - m e | M
1F 1 T T
S e | = =]
: ] : -
1 1 .

05 T
ogH + + + + + + + + I M3 {)H L L L L 4 | g M3
0 1 2 3 4 5 6 7 8 ] 10 o 1 2 3 4 5 & 7 8 9 10
a) 0)

Puc. 4. PesyabTaTtu mogemoBanis CJIK npu BUKopucTaHHi:
a) nepmoro Bapianty 6;10kxy Chart Motor; 6) npyroro Bapianty 010ky Chart Motor
Fig. 4. Results of SLK simulation when using:
a) the first version of the Chart Motor unit; b) the second version of the Chart Motor block

Pesynbratn Mmonemosanns CJIK B nmporpami Simulink, npencrasieni Ha puc. 40, 3 apyrum BapiantoMm 610Ky Chart
Motor (puc. 3), MOKa3yIoTh, 110 CHCTEMa KEpYBaHHS NPALFO€ KOPEKTHO. Y BIANOBIAHOCTI 3 aITOPUTMOM (pyHKIIOHYBaHHS
TPAHCHOPTHOI IUISHKH CIIOYAaTKy MPOXOAMTH IOCHITOBHHUI ITyCK BCIX €JIEKTPOIIPHUBOMAIB, a NMPH 3MEHIIECHHI PiBHSA

18


http://www.atbp.ontu.edu.ua/

y o y o
u ABTOMaTH3allis TEXHOJIOTTYHUX 1 GizHec-mporeciB Volume 16, Issue 2 / 2024 u
http://www.atbp.ontu.edu.ua/
Marepiary B €MHOCTI | 1 criparfoBaHHi naTurka-pese piBHsS LS2 mpoXoauTh mocioBHA 3yNTHUHKA €IEKTPOIIPUBOIIB i3
3aTPUMKaMHU y 4aci, AKi HOTPiOHI UIs CX0qy 3aJIMIIKIB MaTepially 3 TpaHcropTepa i Hopii.

[Tpu noxanpIii mepeBipii BCIX MOKIMBUX KOMOIHAIIH BXITHUX CUTHAJIB OyJI0 3p00JICHO OCTAaTOYHHUH BUCHOBOK, 1110
CJIK 3 npyrum Bapiantom 6s10ky Chart Motor nparitoe KOpeKTHO 1 TOMy MOXHA HEPEUTH JI0 aBTOMaTHIHOTO (hOPMYBaHHS
kony nporpamu s [JIK. [ns nporo ciijg Bukonatu jgaHior komana: MeHto Code—PLC Code—Generate Code for
Subsystem, B pe3ynbTaTi IKUX OTpuMaHa rporpama Ha MoBi SCL.

[lepeHeceHHsT OTPUMAaHOrO TEKCTOBOTO KOJY TMpOrpaMu, sKa B JAaHOMY TIPHKJIaAi CKJIQNAETBCS 3 JIBOX
¢ynkmionamsaux  610kie. FUNCTION BLOCK PLC CODER TIMER Tta FUNCTION BLOCK CHART, B
cepenosuiie nporpamyBanHs TIA Portal TpyaHomiiB He BUKIWKae, juile Tpebda 3Ba)KATH HA BIAMIHHICTH B OTHCI
iHTepdeiicy nux O0JOKIB — aBTOMaTHYHO 3reHepoBanoro B MATLAB i mpuitasaroro Buny B TIA Portal (puc. 5)

FUNCTION BLOCE PLC CODER TIMER PLC_CODER_TIMER
VAFR_INPUT Mame Data type Default value

timerAction: INT; | <@ ~ Input

maxTime: DINT; 2 @m= timerAction Int 1
END VAR 3 4w maxTime Dint 1000
VAR _OQUTFPUT 4 @ ¥ Output

done: BOOL: 5 @= done Bool false
END VAR 6 < > InOut
VAR 7 = Add new

plcTimer: TON; [~ Static

plcTimerExpired: BOOL; GGl = b plcTimer - TON_TIME -

10 g = plcTimerExpired  Bool false

END VAR

a) 0)

Puc. 5 BigminHicTh B onuci inTepdeiicy pynknionanbHux 6/10KiB:
a) aBToMaTH4HO 3reHepoBaHoro B MATLAB; 0) npuiinsitoro B TIA Portal
Fig. 5 The difference in the description of the interface of functional blocks:
a) automatically generated in MATLAB; b) accepted in the TIA Portal

[epeBipka poOOTOCTIPOMOKHOCTI aBTOMAaTUIHO 3T€HEPOBAHOTO KOy TpH Horo 3actocysanHi B TIA Portal moxasana
(puc. 6), mo anroput™m podotu CJIK TpaHCHOPTHOIO MUISHKOI BUKOHYETHCS KOPEKTHO.

WDB2 Status: Recording completed
“Chari_DE" e Mmoo 1 = ol —
2t Q0N ¢RIF Q] Fm = = [HA U= 4"
B2
cho Trace [Installed traces]
EN ENO " '
1 TRUE Global_DB.Start
“Glabal_DE" “Global DE". . I
ssMethodType — scmethodType outhl outhil 14 ‘
TRUE TRUE Global_DB.outh1
“Global_DB".5tart —Start *Global_DB". ~
EALSE outhiz — outhi2 1 ‘
"Global_DB".551 == Global DE.outM2
_DB".551 ==[551 R Global_DELuth2
FALSE *Global_DE". . J
"Global_DB".552 ==|552 outhi3 outh3 14 ‘
TRUE Global_DB.outh3
“Global_DB".L52 Ls2
FALSE : I s s - T 5 pa %
“Glebal DE".L53 [T sl
a) 0)

Puc. 6 PesyabTraTn monemoBanusi CJIK B cepenoBumi TIA Portal:
a) purasaa pynkuionaasHoro 60ky Chat B pexxumi online;
0) TpacyBaHH# BXiqHoi 3MiHHOI Start i Buxignux smiHHux outM1, outM2, outM3
Fig. 6 Results of SLK modeling in the TIA Portal environment:
a) view of the Chat functional block in online mode;
b) trace input variable Start and output variables outM1, outM2, outM3

6. O0roBopeHHs pe3yJbTaTiB

IMpaktuxa moxemosannas CJIK B Simulink/Stateflow Ta peasizalist aBTOMaTHYHO 3reHEPOBAHUX KOJIB IIPOrpaMu B
TIA Portal 3Ha4HO CKOpOUYy€ CTPOKU PO3POOKHU AJITOPUTMIB 1 TPOTPaM, 3MEHIILY€ PU3HK BHHUKHEHHS TIOMUJIOK JJIs OLTbII
CKJIaJIHUX 00’ €KTIB KEpyBaHHSI.

Po3risiHyTHI Y CTATTI MiJIXid JO3BOJISE 3reHepyBaTH KOJIM Iporpam i 4yt iHmux cimeiicts TTJIK.
7. BUCHOBKH

HaBeneni npuknaan miaATBepAWIN AOLUIBHICTS BUKOpUCTaHHS nporpamu Stateflow ais moOynoBu Ta TecTyBaHHS
ANTOPUTMIB CHUCTEMH JIOTIYHOTO KEPyBaHHS 1 aBTOMATHYHOTO OTPUMAaHHS TEKCTIB IPOrpamM sl MPOMHCIOBHX
koHTponepiB. I[Iporpama Stateflow Moke OyTH pekOMeHIOBaHAa JIS MiATOTOBKH CIEIaNiCTiB 3 aBTOMATH3aIlii
BHPOOHWYHX MPOLIECIB B OTPUMAHHI HABHYOK 110 aHAJIIZY 1 CHHTE3Y CHCTEM JIOT19HOT'O KepyBaHHS.
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Abstract. The development of a voice assistant based on neural systems is an actual line of research in the field of
artificial intelligence. Existing voice assistants were analyzed and their advantages and disadvantages were identified in
this paper. The following concepts were considered: natural language processing, and neural networks. Different
methods of natural language processing significantly increase the quality of work of many programs, because they can
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