) MathWorks MATLAB&SIMULINK

Simulink,
yripaBrieHue, u
TecTupoBaHue

B pearibHOM BPeMEHM

[Mpumep npumeHeHuUs1 MoOOesIbHO-
OpUEHMUPOBAHHO20 MPOEKMUPOBAHUS

Apkagun TypeBCKUAN

© 2010 The MathWorks, Inc.



) MathWorks MATLAB&SIMULINK

[lporpamma

Ka 3aayl

« BbbICTpOe NpoToTUNNPOBAHU

= 3aknyeHune

= OTBETHI HA BOMNPOCHI
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MopenbHO-OpUeHTUpPoBaHHOeE
NPoeKTUpoBaHue

* [pepocTtaBnset peweHune CAIP gns
MYynbTUONCUUNIIMHAPHOWN, CUCTEMHOIO
YPOBHS1 pa3paboTKnU BCTPOEHHbIX CUCTEM
ynpaBneHus

ang matemMaTuy4eckoro onncaHus
CUCTEMHOIO MOBEOEHUS CITOXHOIO
obopynoBaHus

= ABTOMaTUYECKM FrEHEPUPYET KOO U3
Moaenemn onsg TeCTUpoBaHUA B peanbHOM
BPEMEHM U BOMJOLEHNS

ABTOMaTM4YeckKas

= [o3BonsieTr Bam HenpepbIBHO
NPOU3BOAUTb NMPOBEPKY U
TecTupoBaHMe No Xxo4y BCEro npoiecca
pa3paboTku
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[Mpumep: MoaenbLHO-OpUEHTUPOBAHHOE
NpoeKTupoBaHUe CUCTEMbI yripaBneHus
3NIeKTPOMOTOPOM NOCTOAHHOIO TOKa
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JTanbl pa3paboTKku

Pazpabotka, | '

L Monens TECTUROBaHME

MopenupoBaHue:

nMoHUMaHue 3adaydu

« [lpoBepKa B peanbHOM BPEeMEHMU:

rnpoeepka pe3ysbmamos pabomsi
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MopenupoBaHue Ha CUCTEMHOM YPOBHeE
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CTtonmocTb (pa3paboTka, BbIYUCIIEHNS)

« MopgenunpoBaHue BaXHOU Anga aHannM3a AnHaMuUKn
= Komnpomucc mexagy CTOMMOCTbLIO U OCTOBEPHOCTLIO
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MoaenupoBaHue AUHAMUYECKUX CUCTEM:
aBa nogxona

Ha ocHoBe namepeHun

icnonb3oBaHWe pe3yntraTtoB
N3MepeHnn obbekTa ans
NOCTPOEHUA MaTeMaTU4eCKON
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MoaoenupoBaHMe AUHAMUYECKUX CUCTEM:
ABa noaxoaa

Ha ocHoBe 6a30BbIX NPUHLUMNOB

[TonyyeHune
MaTemMaTUyecKoro onmcaHums
Ha OCHOBaHUKN (PU3UKK
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[1noCbl U MUHYCBI

EovHas cpega mogenmpoBaHus

MNniocbl: lNniochol:

" YyeT cyTn noseneHus = bbICcTpOoTa

" Y4yeT oU3NYECKNX NapameTpoB " TOYHOCTb

MuHycCbI: MuHychb!:

» TpeHue u TypbyneHuma? » Heobxogum O0CTyn K 0OBLEKTY
= BpemeHHble 3aTpaThl yrnpaBneHus

= CneuuvanbHble 3HaHUA = Heobxoauma namepurterbHas

annapartypa
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CpencrtBa Ana Bcex noaxonon

EanHan n nonHasa cpeaa mogenupoBaHus

[NaHHbIe Bba3oBble
System Simulink npuHEMnGI
Identification Design Simulink
Toolbox Optimization
Physical Modeling
Test and Tools
Measurement

Tools
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MopaenupoBaHue: noHumaHue 3adayu

 MeToabl Ha OCHOBE U3MEPEHUMN:
cyuwecTtByrOLlland CUCTEeMa
— W3mepeHune TecToBbIX AaHHbIX
— CucrtemHaga ngeHTudunkauus ans nonyyveHns mogenu
- MO.D,enVIpOBaHVIe Ha ocHoBe 0a30BbIX
NMPUHUMNOB: HOBaA pa3paboTka
— AndpdepeHunanscHble ypaBHEHUSA
— ®dunanyeckoe mogenmposaHue

- OueHnBaHMe napamMeTpPoOB: NepBbIN NPOTOTUN
— dusnyeckue MnapamMeTpbl U3 TECTOBbLIX AAdHHbLIX

N3mepeHus ba3oBble NpUHUMUNDI

x4

OueHnBaHue napameTpoB
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MopaenupoBaHue: noHumaHue 3adayu

 MeToabl Ha OCHOBE U3MEPEHUMN:
cywiecTByHLlas cuctema

— WamepeHune TecToBbIX JaHHbIX
— CucrtemHas ngeHTudunkaumsa ans nonyvYeHus Moaenmu

N3mepeHus ba3oBble NpUHUMUNDI
W—

CueHnBaHue napameTposB
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MoaenupoBaHne Ha OCHOBE U3MEPEHUN

System ldentification Toolbox nossongaer nonyynts moaersnb m3
N3MEPEHHbIX OaHHbIX.
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nosegeHne Mogenv npw | 3 3

nOMOLL“/l rpaq)MKOB: Data Yiews To To Madel Views
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Compiling ...
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MopaenupoBaHue: noHumaHue 3adayu

- MopenupoBaHue Ha ocHoBe 6a30BbIX
NPMHUUNOB: HOBas pa3paboTka

< — [OunddepeHumanbHble ypaBHEHUS I
— ®dunanyeckoe mogenmposaHue

N3mepeHus ba3oBble NpUHUMUNDI

x4

OueHnBaHue napameTpoB
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MopoenunpoBaHue AMHAMUYECKUX CUCTEM:
anddepeHUumnanbHble ypaBHeHUA

ba3oBble NnpUHUMNbI

MaTtemaTtmnyeckoe onmcaHume
CUCTEeMbl HA OCHOBE

Vo Kvwst ReitLesi/se TNOHUMaHNA

onddepeHumnanbHbIX
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MopaenupoBaHue: noHumaHue 3adayu

 MopmenupoBaHue Ha OCHOBe 0a30BbIX
NMPUHUMNOB: HOBaA pa3paboTka

— AndpdepeHunanscHble ypaBHEHUSA
< — dwusnyeckoe moaennpoBaHume >

N3mepeHus ba3oBble NpUHUMUNDI

x4

OueHnBaHue napameTpoB
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MoaoenupoBaHMe AUHAMUYECKUX CUCTEM:
Simscape

ba3oBble NnpUHUMNbI
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v

MopoennpoBaHue AMHaAMUYECKUX CUCTEM :
SimElectronics

ba3oBble NnpUHUMNbI

ary Browser
File Edit View Help
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titled * |D|l| -~ Semiconductor Devices =
e - - Sensors

File Edt Yiew Simulation Formakt Tools Help

Stepper Motor

Universal Motor
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v

LI T =
@___% BE Metor rs: DC Motor x|
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los that o electromagnetic energy is last, and hence the back-em and torque
he same numerical value when in ST units. Motor parameters can either be

, o derived from no-load speed and stal torque. IF no information i available
ictance, this parameter can be set to some small non-zero value.
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Simscape

Paclumperune Simulink gns
MOOeNnpPoBaHUA MYIbTUOOMEHHbIX
dOU3NYECKNX CUCTEM
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dusndeckume cucrtembl B Simulink
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MopaenupoBaHue: noHumaHue 3adayu

- OueHnBaHMe napamMeTpPoOB: NepBbIN NPOTOTUN
— dusnyeckue MnapamMeTpbl U3 TECTOBbLIX AAdHHbLIX

N3mepeHus W BasoBble NnpuHUMNbI
- \/5 = =

OueHnBaHue napameTpoB
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OueHuBaHMe NapamMeTpoB MOTOpa
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JTanbl pa3paboTKku

PaspaboTka, '

I ol
TG ENTE I Monent Lot Ll

« MoaenupoBaHue:

rnoHUmMaHue 3aoadu

= [lpoBepka B peaNnbHOM BPeMEHMU:

rnpoeepka pe3ysbmamos pabomsi
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CuHTe3 3aKOHa ynpaBneHus
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JTanbl pa3paboTKku

'PaspﬂﬁﬂTHﬂ-{ -.I EPbIEHOE
UMHTaLMA (Rl oL TECTHPOEaHME

» MopenupoBaHue:

rnoHUmMaHue 3aoadu

[lpoBepKa B pearibHOM BPEMEHMU:

rnpoeepka pesysbmamoe pabomsi
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[lpoBepKa B peanibHOM BPEMEHM:
rnpoeepkKa pesysibmamos pabomasi

« [logrotoBka Simulink-mogenun ans ebicTporo
NPOTOTUNMNPOBAHUS

« ABTOMaTtu4yeckasa reHepauus Kkoga ¢ NOMOLLbIO
Real-Time Workshop

« CBA3b C peann3oBaHHOW pa3paboTkomn
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Peanusauunsa ¢ aBTomMmaTuyeckou
reHepauuen Koga

5] EmbeddedClosedLoop *

Ele Edit View Simulatio it Toolks Help
DESdS =R | s 4| nf Normal N HERE  pEE®
Serial Config
e "~ Real-Time Workshop
-

Get Angle Write Angle

Contfroller DC Motor
Embedded Interface

Angle (deg)  uInt16 [

10-bit to Angle

Ready 1156% il 1 "~ Jode 14
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JTanbl pa3paboTKku

PaspaboTka, '

" g
TG ENTE I Monent Lot Ll

« MoaenupoBaHue:

rnoHUmMaHue 3aoadu

= [lpoBepka B peaNnbHOM BPeMEHMU:

rnpoeepka pe3ysbmamos pabomsi
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NMpenmywectBa MopgenbHO-
OpueHTupoBaHHoro lNpoekTnpoBaHuUs

MHHOBauun

= [lo3BonsieT ObICTPO NpoboBaTb HOBbIE
peLleHnsd

= [lo3BonseTr adPeKTUBHO HAXOOUTb
npaBuUnbHbIE KOMMNPOMWUCHI

noriHsiemas
cneuncpunkaumus

KauvecTBO
= He no3sondeTt owmbkam OOCTUYb XKenesa
=  CoKpallaeT KonmyecTBo nepepadoTkm

PaspaboTka,
nMuTauma |

CtoumocCTb

= CoKpaljaeT NnoTpedbHOCTb B JOPOrmx
OMbITHbIX 0Opa3uax

" COKpaIJ.I,aeT CTOMMOCTb TEeCTUNpPOBaHNA

ABTOMaTM4YeckKas
reHepauus Koga

Bpemsa PaspaboTku

= [lomoraet caenaTtb NpaBuibHO C NEPBOTO
pasa

= YBbICTPSIET npouec pa3paboTku




