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MEXAHI3AUIA, ENEKTPUDIKALIA
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B.M. Illmena,

Kanouoamu
MEeXHIYHUX HayK

B.M. Ilyxa

Hayionanvhuii
YyHigepcumem biopecypcis
i npupodoxkopucmyeanHs
Vkpainu

OfHuM i3 Halbinbl AieBux cnocobiB niaBu-
LLIEHHA pecypco- Ta eHeproeekTUBHOCTI BMPOO-
HULTBa € CTBOPEHHSI aBTOMaTU30BaHUX CUCTEM
ynpaBniHHA SK NigNPUEMCTB B LiNIOMY, Tak i oKpe-
MUX TEXHOMNOrYHNX npouecis [1].

Ha cborogHi HamBuWmMiA piBeHb aBTomaTm3aLil
— poBoToTexHiuHI cuctemu [2—>5]. IxHa dyHKuio-
HanbHa nepeBara Haj knacu4Humun ACY nonsrae,
nepeaycim, y MOXIMBOCTi aBTOHOMHOI poboTu i3
camMocTiiHum (6e3 BTpy4YaHHs onepaTopa-TexXHo-
nora) BUKOHaHHSIM creyndivyHo Noacbkux Qin: pyx
Mo MPUMILLEHHIO (TepUTOPIi), MOXNMBICTb 3MiHK
poboYMX IHCTPYMEHTIB TOLLO.

Taki MOXNMBOCTI poBOTOTEXHIYHUX pPO3pobok
3HaYHO MiABULLYIOTb PiBEHb NOKa3HMKa aBTomMaTu-
3auii BMpobHULUTBA, TOGTO TiEl YacTUHM npadi 3
YyNpasriHHA TEXHOMOMYHNM NPOLLEeCcoM, sika 34iMc-
HIOETbCA aBTOMATM4HO. 3rigHo [6], NS KOXHOI
YHKLUiT ynpaBniHHA 3agaeTbcsa KoedilieHT Bax-
NWBOCTI vj, KNI BU3HA4ae il BiAHOCHY 3HaYyLLiCTb
y 3aranbHOMY NpoLeci ynpaBmiHHA, a TakoX OLjiH-
Ka CTyneHsi aBTomaTtm3adii Bi. 3Ha4eHHs y; i Bj yc-
TaHOB/IOKOTL 3@ AOMNOMOIOK eKCNePTHMX OLHOK [6].

Hanpwuknag, Tpaguuiina ACY BogoHarpiBHUM
KOTNIOM Mae TaKi NoKa3HWKM aBToOMaTM3aLlii:

yNpaBfiHHA TEeXHOMOriYHMMK napameTpamu
(cTtabinizayis napametpis) — Bi=0,7,y; =1;

BMMIPIOBAHHS, KOHTPOSb CTaHy Ta peecTpauis
TEXHOMNOriYHMX napameTpiB (Mpuriagu 3a MicLem)
- Bi=0,2, Vi=1i

KOHTpONb CTaHy obnagHaHHA (curHamisauis
npo BigmoBy) — B;=0,5, yi=1;

pPO3paxyHOK TEXHiIKO-€KOHOMIYHMUX MOKa3HWUKIB
— Bi=0, v;=0,5;

aHani3 TexHonoriYHoi cuTyauii onepaTopom (3a
OaHUMKW npunagiB i curHanisauii BigxuneHe) —
Bi=0,4, v=0,7;

3anycK i 3ynuMHKa TeXHOMNOriYHMX npouecis (3
BMKOPUCTAHHSAM PYy4YHOro NpuBOAY Ta npunagis 3a
micuem) — B;=0,5, yi=1;

onepaTuBHUIA 3B’A30K 6e3 TEXHIYHMX 3acobiB —
$i=0,3, v;=0,8.

NEPEAYMOBU PO3POBKU
POBOTOTEXHIYHOI CUCTEMMU
ArPOrMPOMUCIJIOBOIO
NMPU3HAYEHHS

lMopiBHAHO TpaauuiiHy aBTOMaTU30BaHYy CUCTEMY
ynpasniHHsa (ACY) i3 po60TOTexXHi4HOIO CUCTEeMOIo
(PC). BusiBneHo nepeBarn oCTaHHbOi 3a Kputepiem
cTyneHss aBTomaTtu3auii 06’ekTiB. 3arnpornoHoBaHoO
etann cTtBopeHHss PC arponpomMucsioBoro
npU3Ha4YeHHs.

MokasHuk piBHA aBTOMaTtusauii P, [6]:

DB
i=1

Py =

n

;Yi

~07-1+0,2.1+0,5-1+0,4-0,7+0,5-1+0,3-0,8 _
1+1+1+0,7+1+0,8
044, (1)

OTxe, piBeHb aBTOMaTU3aLlii Takoro KoTna cra-
HOBUTb 44%.

Kpim Takoi OUiHKM € OUiHKa BigNoBiOHOCTI PiBHA
aBTomMaTm3auii MOXnMBMM BuMoram. [lokasHuk
pPO3paxoByOTb 5K BiAHOLWEHHS (PaKkTUYHOrO PiBHA
aBTOMaTM3alii 4O ONTUManbHOrO:

s Par

BOI‘IT.i
S= —Z . . (2)
Yi
DakTYHUN piBeHb aBTOMaTu3auii — Le Benu-

YMHa NokasHMKa piBHA aBToOMaTu3alii, Ska icHye
[0 BMpoOBafXXeHHS HOBWX MporpamMHo-anapaTHuX
3acobis ([1A3). Y Hawomy sunagky — 44%.
OnTumanbHWiA piBeHb aBToMaTu3aLii — Le Ton
piBEHb, AKOro HeobXiAHO JOCAITU 3 ypaxyBaHHSM
MakcumanbHux moxnueocten MA3 [5]:

n
ZBi'Yi
PCb=|71n =
ZYi
i=1
- 0,7.1+0,9-1+0,5-1+0,4-0,7+0,9-1+0,9-0,8

1+1+1+0,7+1+0,8
=0,727. (3)

To6T0, onTUManbHWIA NOKa3HUK PiBHA aBToMa-
Tu3auii kotna — 72,7%.

Buxogsum 3 (1, 3), ouiHka BignoBiAHOCTI piBHSA
aBToMaTuU3aLii cTaHOBUTUME:
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MEXAHI3ALIA,
ENEKTPUDIKALIA

AnapatHa 6a3a ninotHoro po6orta

lMepedymosu po3pobku pobomomexHiyHoT
cucmemu azpornpoMUCIO8020 MPU3HaYeHHs

HaimeHyBaHHSA

KinbkicTb, Wwr.

LWaci 3 nnaToto ynpaseniHHA
KoHTponep ATxmega128A1

Mipogatunk

[atumk BumiptoBaHHS BigctaHi GP2D12
YnbTpa3ByKOBUI COHap

Habip smd enemeHTiB

Hatunkn HabnwxkeHHst nepelwkoamn (gatyumk 6amnepa) TCRT500

A A A A N A

Z&'Yi

S=—tfor _

ZYi
07.1,924,05,,04,,7,05,,03,8
07 09 05 04 09 09  _
- 1+1+1+0,7+1+0,8 N
=0,7584. (4)

TobTo, BiANOBIOHICTL PiBHIO aBTOMaTM3auii 3a
BMKOpUCTaHHS TpaguuiHoi ACY gopisHioe 75,84%.

Tpaguuinni ACY B peanbHUX BUPOOHUYMX YMO-
Bax Hikonn He MoxyTb gocsartu 100-BigcoTkoBol
Bi4NOBIAHOCTI piBHIO aBTOMaTu3auii. MNepeBaxHo
e NoB’AA3aHO 3 HEMOXIMBICTIO BUKOHYBaTU aHT-
POMOreHHi Aii Ta pyxu TakmumMu cuctemamm. Takox
HeobXiAHO BiA3HAUYNTH, WO 3 PO3BUTKOM i MOAEp-
Hi3auieto A3 ekcnepTHa OLiHKa BaXnUBOCTI Ta
CTyneHs aBTomaTtmsauii Tex 3MmiHBaTUMeETbCSA
3rifHO TpeHay NiABULLIEHHA BUMOr A0 (YHKLio-
HanbHUX MOXNMBOCTEN obnagHaHHSA. OTxe, MOX-
Ha CTBepAXyBaTW, WO CTOBIACOTKOBI NOKa3HWUKK
3MOXYTb MPOAEMOHCTPYBATM (MaKCUMarnbHO Ha-
6n13nMTUCh) N1LIE 3a YMOBU BUKOPWUCTaHHS MOB-
HicTio poboTn3oBaHMx Komnnekcis. Hamsigomiwi
CyyacHi po3pobkM Takoro mnaHy: KOHBEepHi 6ro-
Kun, Micsaue- Ta mapcoxoaun, 6e3ninoTHi nitanbHi
anapaTtu, canepHi KOMMNEeKCU TOLLO.

EkOHOMiYHWIT edheKT 3acToCcyBaHHA poboTOTEX-
HIYHMX CUCTEM CKMadaeTbCA 3 OYEeBUOHOro Ta
Heo4YeBNOHOrO KOMMOHEHTIB.

KoediuieHT peHTabenbHOCTi BUPOOHMLTBA pO3-
paxoByloTb 3a HOPMYIIOH0:

KP — Llina — CobiBapTicTb
CobiBaprTicTb

100%.  (5)

CobiBapTicTb MOXe BKNtOYaTU BUTpPATU Ha 3a-
pobiTHY nnaty, nogaTku, Martepianu, eHepro- Ta
TENOHOCIi, opeHay NPUMILLEHHSA TOLO.

3acTocyBaHHA x PC 3MeHWWUTb BMNMaTth no
3apo06iTHi NnaTi, eHepro- Ta TENJIOHOCIAX, NogaT-
kax. Takox 6yae niaBuuieHa NPOOYKTUBHICTb
(edbekTMBHICTB) TexHoNoriYHNX npouecis. Lle —
oYyeBMAHa cknagosa.

HeoueBnaHa cknagoBa €KOHOMIYHOIO edeKTy

Bif 3actocyBaHHA PC nonsirae y HEMOXNIMBOCTI
Kpagikok 3 GoKy mepcoHany Ta BiACYyTHOCTi cou-
ianbHMX BUTpaT.

OpHak, Ha CbOrogHi HEMOXMBO PO3pobUTU
BnacHy (ykpaiHcbky) PC, ockinbku akTuiHO He
icHye npomncnoBoi 6a3n Ans BUrOTOBMEHHS Cy-
YaCHUX enekTPoMeXaHIYHNX KOMMOHEHTIB poboTiB.
Pa3om i3 TM € 3HayHi HanpautoBaHHs woao PC,
sKi 6ynu po3pobneHi y 50—90 pp. MUHynoro cro-
NniTTA 6araTbma BiITYU3HAHUMKU BYeHUMHU [1—B6].

OTxe, KoHCTpytoBaHHs PC arponpomumcnoBoro
npu3HayeHHs cnig po3noyaTn Ha 3apybixHini ana-
paTHin 6asi (Tabnuus) i3 BMacHUMU anropuTMiy-
HO-NporpaMHuUM 3abe3nevyeHHs M Ta NOoriyHo-
CTPYKTYPHOIO CXEMOIO Y Kifbka eTanis:

= BUGip TEXHOMNOrYHOro npmsHaveHHsa PC;

® HanawTyBaHHA MODBINbHOI YacTuHM poboTta
(ynpaBniHHA Waci Ta enekTpomexaHiamamu), pu-
CYHOK;

= 3a0e3neyveHHst opieHTauii y npocTopi;

= HanalwTyBaHHS MalUMHHOIO MOBIIEHHS (3a
HeoOXigHICTIO) Ta po3ni3HaBaHHS;

® CMHTE3 aBTOHOMHOI GaratonapameTpu4HOI cuc-
TeMW KepyBaHHS Ha OCHOBI LUTYYHOrO iHTEMEeKTY.

Po3pobky AouinbHO po3novmMHaTK 3 MinoTHOro
YHighikoBaHOro poboTa, sKkuii cnovaTtky BMKOHyBa-
TUMe eneMeHTapHi 3aBAaHHsA (nepemileHHs, nia-
MOMHI pyxu TOLO), @ Ha KiHLeBOMY eTani 3mMoxe
yHKUIOHYBaTK Sk aBTOHOMHA BUPOOHMYa OaNHU-
usa. Mopganblue CTBOPEHHA NPOdIinboBaHNX aHa-
noris BuMaraTume Bubopy Ta HanawTtyBaHHs A3
PC Ha neBHuMi 06’eKT (TEXHOMOTrit0).

OpieHTauis Takoro poboTta B NpocTopi nepea-
OavaTuMe BU3HAYEHHS MEpPELLKoA Ha LUNsXy, no-
©ynoBy KapTu nepewkog (3 4ONOMOro coHapy),
MOXNMBICTb B3aemogii 3 GPS Ta Bu3Ha4yeHHs an-
ropuTMiB NoBeaiHKN.

KoHcTpytoBaHHSA cuctemn opieHTauii B npocTopi
peanizoByBatMumeTbCcsi Ha 0asi KOHTponepis
XMega (npopoBxeHHst apxitektypu AVR 3 6inbLu
pPO3BMHYTOK Nepudepien) 3 noganbnm OCHa-
LLIEHHAM CUCTEMM BiANOBIAHUMW AaTYMKaMu nepe-
LUKOA i YNbTpa3ByKOBMM COHApOM Ta CTBOPEHHAM
(BignarogxeHHsAM) anropuTmy nobyaoBu KapTtu
nepewkog i o6xogy ix Ans BUXOAY Ha KiHUEBY
Linb. HanpautoBaHHA y LbOMY Hanpsami MOXHa
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MEXAHI3ALIA,
ENEKTPUDIKALIA

lMepedymosu po3pobku pobomomexHiyHoT
cucmemu azpornpoMUCIO8020 MPU3HaYeHHs

LWaci mob6inbHOi yacTuHmu nNinoTHOro pobora

BMKOPUCTOBYBATW B CUCTEMaXx MOLUYKY Ta peecT-
pauii 06’ekTiB.

Ons cknagaHHa anroputMiB NoBegiHkK i Ginb-
woi rHyykocTti PC pgouinbHO ocHactutn 32-pos-
psaHUM KoHTponepom ARM 9.

Peanizysat MalnMHHUA 3ip MOXHa sIK OKpemy
cuctemy 3 Bigeokamepot Ha 6asi curHanbHoOro
npouecopa DSP (BlackFin Big Analog Devices).
BoHa 6yae iHTerpoBaHa 3 rofloBHUM KOHTPOSIEPOM
ARM 9.

HaibinbL cknagHUM € CUHTE3 aBTOHOMHOI CU-
ctemu ynpaeniHHa PC, ockinbku HeobxigHo 3abes-
NeYUTN MOXIIMBICTb CaMOHOBYaHHA. [na Takux
Linen OouinbHO BMKOPUCTATM MaTteMaTuyHuiA an-
napaT HeMpoHHUX Mepex (iIXHIX MoandikaLin).

BapTicTb Takoro obnagHaHHs — 6nun3bko 7—
8 Tnc. rpH. OgHak, Mae Micue 4iTka TeHaeHUuis
cyTTEBOro 3meHuweHHs (Ha 20—40%) BapTocCTi
KOMMOHEHTIB yxe yepe3 1—2 poku.

MpakTuyHoto cdepoto BUkopuctaHHa PC e

paKkTUYHO BECb arponpoMUCIIOBUIA KOMMNIEKC YK-
paiHu: Tennuui, nignpuemMcTea 3 nepepodkun Cinb-
CbKOrocnofapcbKoi MPoAyKLii, nTaxohabpuku, Mo-
OinbHa TexHika, cuctemn 6e3neyHoro BogonocTa-
YaHHSA TOLLO.

Okpemo NoTpiGHO BUAINWUTY 3acToCyBaHHA 6es-
NiNOTHMX NiTanbHUX anapaTiB arponpoOMMUCIIOBO-
ro NPU3HAYEHHS: MOHITOPUHI CTaHy Yrifb Y pexumi
peanbHOro 4acy, ouiHka BNAuBY HaA3BUYaANHUX
cuUTyauii NPUPOAHOrO Ta TEXHOTEHHOTO NOXOOXKEH-
HSA, gornomora npuv onTuMmidauii noricTuku nia-
NPUEMCTB.

B YkpaiHi po3BUTOK pOBOTOTEXHIKM CiNbCbKO-
rocnofapcbkoro npuaHayeHHsi nepebyBae Ha no-
YaTkoBoMy eTani. IcHytoTb nooguHoki PC: OoiHHsS
KOpiB, CTPUXKa OBELb, 30MpaHHsi NonyHULb (iHLWOT
manorabapuTHOI NpoaykLii), NakyBaHHS, roAiBns.
PosnoyaTo nuiie psa NpoekTiB AN POCHMHHMLTBA.
OpHak, 3asBuyain, Taki PC aBnsaioTb coboto nuie
aganTauito 3apybikHMX aHanoris 4O HalIUX YMOB.

BucHoeku

ObzepyHmyeaHHs, po3pobka, OO0CiOKEHHS
ma wupoke 8rnposadxeHHs1 8rnacHux pobo-
MOMEeXHIYHUX cucmeM € repcrieKmusHUM ma
XKUmMmMmego HeobXiOHUM HarnpsiMOM PO38UMKY az-

PONPOMUCII08020 KOMIMIEKCY YKpaiHu Ha wisxy
ni0BUWEHHST  KOHKYPEHMOCMPOMOXHOCMI  Ha
€8imo8omMy PUHKY 8UPOOHUKI8 CillbCbKO20CMO-
0apcbKoi npoOyKuii.
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