NOJATOK A

["pahiuHMin MaTepian KBanigikalinHoT poboTu
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MIHICTEPCTBO OCBITW | HAYKH YKPAIHM
XAPKIBCbKMI HALIOHAABHWI YHIBEPCUTET PAAIOEAEKTPOHIKK

Kadeppa EOM

Moaenb CaMOBiIAHOBAOBaAbHOI KibepdisnyHoi cuctemu
KeanidikauiliHa poboTta
Apyruii (Marictepcbkuit) piBeHb

BukoHag: cT. rp. KCMm-20-1 AeeuyH A K.
KepieHuK: npod. Py6aH |.B.

Merta pobortu

MeToto KBaAidikauinHoi pobotn € po3pobka pilleHHSA
ANSI CAMOBIAHOBAIOBAHUX KibepdisanuHnx cucrem. Y
XOAI BUMKOHaHHA KBaAipikaLiMHOI poboTn npoBEAEHO

OrASIA CYYaCHUX Kibepdi3nyHmX.
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AKTyaAbHICTb NpobAemu

Bce 6inblie i 6Ginblue CPS 3'€AHYHOTbCS OAMH 3 OAHUM AASE 0OMiHY
NPUCTPOSAAMU Ta IHPOPMALLIEID, HANPUKAAA, B IHTEAEKTYaAbHUX ByAMHKAX,
IHTEAEKTYaAbHUX MEAMUYHUX NPUCTPOAX abo aBTOHOMHMX TPAHCMOPTHMUX
3acobax. [lpote BULIMIA pPiBEHb AWMHAMIYHOCTI, FE€TePOreHHOCTi Ta
CKAQAHOCTI 30iAbLUYE MOXAMBOCTI CUCTEMM, LLO CTaBWUTb MiA CYMHIB i

3AaTHICTb pearyBaTtu Ha 360i.

Cyber-physical systems

KibepdisnuHi cuctemun (Cyber-Physical Systems, CPS) - CykynHiCTb
UMOPOBUX, aHANOITOBUX, GISUYHUX Ta AKOACbKUX KOMIOHEHTIB,
OYHKLIOHYKOUMX 3@ AOMOMOIOK IHTErpoBaHOI (i3UYHOI TEXHOAOrI Ta

AOTIKWN.



5C apxitektypa kibepdisuuHux cucrem

* Self-configure for resilience
» Sell-adjust for veristion
* Seif - optimize for disturbance

= integrated simulation snd synthews
* Borrote viiuslization for hurman
= Collaborative diagnostics and decision making

WZO==0ZC™M
M-S COD=D~~D

* Twin model for components and machines

* Tirne machine for variation identification and
memaory

= Clustering for similarity in data mining

* Smact analytics for
& { nemposent machine health
\ * Mylth dimensional data correlation
\ * Degradeotion and performance prediction

- PMlug & Pley
* Tether frew cormmunication
* Sensor network

Self-healing CPS

CaMOBIAHOBAEHHA — Lie MPouec BMABAEHHA Ta BIAHOBAEHHSA MiCAA
360iB y AUHAMIYHUX cucTeEMax (Ha BIAMIHY BiA TPAAMLIMHOI BiAMOBM
CTIMKOCTI, AKa HaAaLUTOBYETbCA MiA 4ac MNPOEKTYBaHHA | TOMYy He
MOXe Brnopatncsa 3 HecnopiBaHMMU 360amu). CaMOBIAHOBAEHHS
apanTye CcUCTeMy MiA YaCc BUMKOHAHHA AAA NMOM'AKLLUEHHA HAaCAIAKIB

360iB.
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ApxiTektypa camoBiAHOBAIOBaAbHOI CPS

ezzzit - Gather Information
N Self- (collect)
it Healing 5““:’" o
[Check against Spec
- : (analyze)
Software Software Self-Healing 1
Component | | Component Engine Search and Select
1 2 Recovery Strategy
(plan)
[ Middleware
I Operating System ] opera:mg Sys!em]
I Hardware ] [ Hardware

SHSA

SHSA - ue 3aranbHOCUCTEMHMI Niaxia, TOBTO. BiH 06MeEXYETHCA
OAHUM KOMMNOHEHTOM. BiH BUKOPUCTOBYE AOCTYMNHY iHGOpMaLIto,
O MEPEeAAETbCA MO KOMYHIKAUMHIN Mepexi CUCTEMU, AAA

CTBOPEHHA 3aMiHM CepBICY, WO BIAMOBUB MiA YaC BUKOHaHHA.



SHSA SHSA

Domain o
Knowledge . §
relations between signals o
availability of signals e S
_m ~  Knowledge Base

observe |

ger . generate
Diagnose Recover oo

Tig

(i
Detect

CPS Application

Controllers

L Observation Services

Actuators

Cxema 3acTocyHka

emergency brake assistant

==

T a7 [ K
L] " I i L} 1 L]
L} I L} L]
- Vlidar : : Vdmin : : Usafe_cmd : :
network e T e ;
" Oaonar 3|1 Crerkemd [0
‘ ol " |
Vsignal L B i )

-+  information flow Parking ToF Object
(D service - Camera Recognition
i application . 5

park assistant lane-change assistant
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CueHapin BuaABAeHHA HecnpaBHocTeUW SHSA.

_____________________

{ SHSA H Sonar J ‘ CT°F J
amera

11

CueHapiu BiaAHOBA€HHA SHSA

Substitute | ‘ Obstacle \
Uidar R Estimator

generates

{ SHSA } { Sonar

1z

66



67

BUCHOBKMU

Pe3yabTaTOM BUKOH@HHA KBaAidikauinHoi poboTu € aHani3 npeAMeTHOI obaacTi
Ta po3pobka Mopeni camoBiAHOBAKOBaAbHOI CPS. byno npoaHani3oBaHO CTaH
Kibepdi3auyHUX CUCTEM, CTaH CaMOBIAHOBAOBAAbHUX Kibepdi3uUHU3 CcuUcTem,
npobAemMK BNPOBaAKEHHS CaMOCBIAOMAEHHS Y Kibepdi3uUHiKn CUCTEMI, YYTAUBI AO
PECYPCIB CaMOBIAHOBAIOBAAbHI CUCTEMU

lMpoaHani3oBaHi AaHi AO3BOASIKOTb KOHKPETU3yBaT NPOOAEMU Ta NUTAHHSA, WO
O6yan po3rAsHyTi B KBaAidikauiiHon poboti, a came po3pobka MOAEAb

CaMOBIAHOBAKOBAAbHOI Kibepgi3sM4HOI CUCTEMMU.
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