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YK 636.082.22:639.3
H.B. TITOBA, C.B. KOCTIIINH, M.B. MOCKOBKO

BiHHUIBKHI HAL[IOHAIBHUM TEXHIYHHN YHIBEPCHTET

AJTI'OPUTMIMHO-ITPOT'PAMHE 3ABE3IIEYEHHA TEXHOJIOT'TI YIIPABJITHHS
IHKYBAIIIMHUM ITPOHECOM OCETPOBHUX

B pobomi posaaadaemuvcs  an2opummivyHO-npozpamHe 3a6e3nedeHHs1 ynpasaiHHA HU3bKO eHep2emuyHor
c8im/100i00HO0 mexHo102i€0 8naugy Ha iKpy ocemposux i 611020 amypa. Ocobaugicmio iHKy6ayiliHo20 npoyecy s1645€mbCs
a/s120pumMm KOHmMpOoJ1i0, KepyeaHHs HUM, pea.izoeaHe Ha 6a3l MikpokoHmpo.iepa. HaaawmysaHHsa cucmemu noasi2aromoe y
subopi kislbkocmi enemeHmis, ki NOEOHAHI 8 EOUHY YCMAHOBKY 3a PAXYHOK NiOK/AIOYeHHs anapamHuux 3acobis. HagedeHo
sumozu, Wo 3abe3neyyromsb MexHO/02iYHy 2HYYKiCMb npoyecy, 8UpowysaHHs IKpu ma yHigepca/nbHicmb pobomu eciel
YCMAaHOBKU.

Karuosi cao8a: ceimaodiodna mexHo/102is1, npoepamHe 3a6e3neyeHHsl, Npoyec 8UPOWY8aHHs, pub, ceim.10diodu.

N.V. TITOVA, S.V. KOSTYSHIN, M.V. MOSKOVKO

Vinnytsia National Technical University
ALGORITHMIC SOFTWARE OF MANAGEMENT TECHNOLOGY OF INCUBATION PROCESS OF ASTROTIC

The paper considers the algorithmic and programmatic control of the low-energy LED technology for influencing sturgeon and
white currant caviar. The feature of the incubation process is the control algorithm and its control, implemented on the basis of the
microcontroller. System setup is to select the number of items that are combined into a single installation by connecting the hardware.
Requirements providing technological flexibility of process, cultivation of caviar and versatility of work of the whole installation are given.
The developed control algorithm provides for direct control and measurement of the quantitative values of such indicators of the incubation
process; PH meter, transparency and water level in the Weiss apparatus, its temperature, incubation temperature, day or night brightness
level, the composition of the color spectrum of photon radiation and the level of oxygen in each Weiss apparatus. The algorithm of the
system's operation is as follows: when the power is turned on, the control interface block executes the diagnostics of the connected flasks.
Having formed the list of flask addresses, the system awaits the user, which is to choose an installation item a specific flask, or else the flasks
together. After identifying the control object, the mode selection is selected - diagnosis or regulation. The diagnostics includes a display of
control information, namely, a widget on the screen about the current level of illumination including color gamut and brightness of the
luminescence, the water in the flask and the operating time of the installation. Regular inclusion of the control actions of the counts means
the parameters of the physical factors that affect the flask from the system side. These factors include lighting, temperature, circulation
velocity. Also, the regulation allows you to raise the screen to access the bulb and carry out maintenance work. Thus, when adjusting it is
necessary to select the channel of influence, to set necessary values and confirm your choice. After that, the corresponding control signal will
be transmitted at the selected address to the working body of the flask, as well as in the go to the main menu. It should be noted that when
choosing all the elements flasks of the installation at once, only a parameter adjustment option is available that ensures that all flasks are
assigned the same value. The values of the control parameters for the bulb 4 are stored in the non-volatile memory of the system and are
maintained during operation or during power recovery. These parameters remain unchanged until the user enters other values. The user
navigates through the menu and selects the values of the parameters using the matrix keyboard and cursor. In a calm state, the system
permanently receives data on the current water temperature.

Key words: LED technology, software, growing process, fish, LEDs.

Beryn

BigmiHHICTIO pO3p00IIeHOT HU3BKO €HEPreTUYHOI CBITIOAI0AHOI TEXHOJIOTI BILUIMBY Ha IKpPY OCETPOBHX 1
6ioro amypa € Te, 10 BOHAa MICTUTh B cOO0i OCHOBHI eTamy PHUOOPO3ILIIAHUX TEXHOJOTIH, SIKi IpelCTaBiIeH]
JIarHOCTUYHOIO (OLIIHOYHOIO) CKJIQJIOBOI0 1 Kepylodoro, sika 3abesneuye (opMyBaHHS 1 Iojady HEOOXiIHUX
BIUIMBIB 1 P&XMUMIB Ha iKpy OCETpPOBHX i Oinoro amypa B iHKyOauifiHomy nepiofi. [Ipu npomy, BpaxoBaHo i Te, 10
(aKTHYHO HU3BKO CHEPreTHYHa CBITIOHIOAHA TEXHOJOTIS BIIHOCHTHCS MO OIOTEeXHIYHHX iH(OpMAIIHHIX
TEXHOJIOTiH, OCKLUIEKH Ma€ 0i0JIOTIYHUI KOMIIOHEHT — iKpY TiApoOiOHTIB i TEXHIYHUI — armapaTHO-IIPOTPaMHi 3aco0u
3a0e3mnedeHHs iHKyOaIiitHOTo TpoIiecy, sKi B CYKYITHOCTI 3 iHpOpManifHIMu aTpruOyTaMu TeXHOJOTII (TiacucreMa
MIATPUMKH NPUAHATTS PillleHb, 043 JaHUX 1 3HAHb, MOAEI 1 aJrOPUTMH) IO3BOJISIOTH TOBOPUTH IIPO CTBOPEHHS
HOBOTO KJIacy PHOOPO3IUTIIHMX TEXHOJIOTIH — IHTEeNeKTyalbHI CBITJIIONIOJHI TEXHOJOIii HHU3bKO EHEPreTHYHOTo
3abe3neueHHs iHkyOauiiHux npouecis (ICT H3IIT). B nanomy Bumajiky mix CloBOM «3a0e3NeueHHs» PO3yMilOTh
HpoLeAypH Ta iHIII Aii, TOB’s3aHi 3 IHKYOaliitHUM rpoliecoM ikpu pud [2, 6].

CtaH mpodsiemMu

Oco0:MBicTIO 1HKYOAlIHHOTO TPOLECY SIBISETHCS AJITOPUTM KOHTPONIO y KEpYBaHHS HHUM, pPeali30BaHUM
Ha 0a3i wmikpokoHTponepa cimeiictBa ATMEGA [1]. Po3poOieHuii anropuT™ KepyBaHHS y CYKYITHOCTI 3
CTPYKTYpPOIO eTally Irepeadayae peryyoBaHHs TeMneparypu Boau: 1) onHo4acHO y Bcix 5-u amaparax Beiica, mo
BXOJATH JI0 CKJIa/ly 1HKyOauiifHOi ycTaHOBKH; 2) B Oy/Ib-IKOMY 13 II’ITH arapatiB Belica aBronoMHO Bif iHmmx [3];
3) po3paxyHOK 3aBaHTa)KEHHsS IKpH 3 ypaxyBaHHSIM ii TOBapHO-KHBOTO BHIY; 4) PO3paxyHOK i 3a0e3mecueHHS
KHCHEBOTO OayaHCy OJHOYACHO IJIS BCiX 1 A7 KOKHOTO 3 M'STH amapaTiB Befica; 5) ycTaHOBKY Ta aBTOMAaTHYIHY
MATPUMKY TEMIIepaTypH iHKyOaIiifHoro mpouecy; 6) yCTaHOBKY i aBTOMaTHYHE CYIPOBOKEHHS 10001 KOMOiHAIIi1
YOPHO-01JI0r0 peKUMy OCBITIICHOCTI B anaparax Beiica; 7) po3paxyHOK, YCTAaHOBKY 1 aBTOMATHYHE CYIPOBOIKEHHS
nmoboro ckiaay KoibopoBoi RGB-ramu pexumy kosipHocTi B amaparax Beiica; 8) moctiiiHy MmiATpUMKY CBIXKOT
BOJM amapartiB Beiica [4, 5].

OcHOBHMIi TEKCT CTATTi
[lepBuHHI HanamITyBaHHS CUCTEMH HOJISATAIOTH y BHOOPI KiNBKOCTI €JIEMEHTIB, «sKi» MOEIHAHI B €IUHY
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YCTaHOBKY 32 PaxXyHOK ITiKITFOUSHHS allapaTHUX 3ac00iB, sSKi OyIy 0OTpyHTOBaHI BHUIIIE.
B xoi po3po0ku anroputMy poOd0OTH BpaXxoBaHO HACTYIHI (haKTOpH:
1. YcraHoBKa npecTaBieHa 6ararokoia00BO0 KOHCTPYKIIEK).

Busnauenns KiabKOCTI
MIKTIOYEHNX eJIEMEHTIB N

v

OnuTyBaHHS €JIIEMEHTIB Bijl
i=0 o N

v

OTpuMaHHs TeMIeparypu
i-TO eNIeMeHTy

v

Iepesipka
KOPEKTHOCTI
T AKITIOYEHHS

TaK

DopMyBaHHS CIIUCKY
M IKTIOYEHUX €JIEMEHTIB

Bubip
CJIIEMEHTY
YCTaHOBKH
Bcei 1

v

@ JliarHocTHka

3ammT 10 pHIIady i
BHUBE/ICHHS IaHNX Ha €KpaH
PO PiBEHb OCBITIIEHOCTI

Perynsuis
Ilepemuxau

Bubip
KaHaiy
BIUIUBY

v Csitno Temneparypa Hacoc Expan
3amuT 10 MpuIaay i l l l l
BUBEJICHHS JaHUX Ha €KpaH
IIPO TEMIIEPATYPY Brenenns Beenenns Brenenns Brenenns

HOBHX 3Ha4yeHb | | HOBUX 3HAYEHb || HOBUX 3HAYEHb | | HOBMX 3HAYEHb

v | | | |

3amuT 10 mpuaay i

BUBEJIEHHS JaHUX Ha eKpaH v
Ipo 9ac podoTu

[MinTBEepKEHHS BBEICHHS, (POpMyBaHHS
HaKeTy AaHHX, llepeaada KepyoJoi
KOMaH 11 1o 00paHiit agpeci eneMeHTy

® —

Buxig B ronoBHE MEHIO

Puc. 1. Biiok-cxema 3arajibHOro aJaropuTMy poGoTH CHCTEMHU
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2. Koxxna xomba Mae BIacHUH KaHaJl KEPyBaHHS allapaTHUMHU 3ac00aMU OOCITyTOBYBaHHS Ta IHAWBIAyallbHE
HaJIalITYBaHHS KEPYIOUYNX BIUIMBIB.

3. ChopmoBaHo criocid nepenadi 0HAKOBOTO KEPYHOUOro CUTHAIY 0pa3y AJIsl BCIX KOJIO YCTaHOBKH.

4. 3uuTyBaHHS TNOTOYHHMX JaHMX IPO PIBEHb OCBITJICHOCTI, TEMIIEpaTypu Ta 4Yacy poOOTH KoJowu,
3IIIICHIOETHCS B JIBOX PEXKUMAX: HEIIEPEPBHOMY 1 IMCKPETHOMY.

BximodeHHsT JaHUX BUMOI 3a0e3ledye TEeXHOJIOTIYHY THYYKICTh IpOLECY, BUPOLIYBaHHS IKpU Ta
YHIBEpCAIBHICTh POOOTH BCi€l YCTaHOBKH, KOJIOM SIKOT MOXKYTh BUKOPHCTOBYBATHCS HA PI3HUX HOTO CTaisX.

Anroput™M poOOTH CHUCTEMH IIOJISITa€ B HACTYHNHOMY: NpPW YBIMKHEHHI J>KMBJIEHHS OJIOK iHTepdeiicy
KEepyBaHHSI BUKOHYE JIarHOCTHKY HiIKII0oYeHnX 1o cuctemu koud. CdopmyBaBiIm meperik axpec Kojd, cucreMa
OUiKy€e Ha JIiF0 KOPUCTYBAYa, sika MOJIATae y BUOOPI SIIEMEHTY YCTaHOBKH (KOHKPETHOI KOJIOM), a00 BCiX KOJIO pa3oM.

Micns imenTHdiKamii 00’€KTy KepyBaHHs 3IiHCHIOETHCS BUOIp PEKUMY — IIarHOCTHKA a00 peryisiis.
Hiarnoctuka Bkmodae B cebe 30ip iHpopmamii mpo 00'€eKT KepyBaHHSA, a caMe, BUBOIUTH Ha €KpaH IaHi Ipo
MOTOYHUHN PiBEHb OCBITICHOCTI (BKIIIOYAIOYH KOJIBOPOBY I'aMy Ta SICKPABICTh CBITIHHS), TEMIIEPATYPy BOAM B KOJIO1
Ta 4yac poOOTH yCTaHOBKH. PerymioBaHHs BKiodae B ceGe Kepyrodi il IIOJO NMPUCBOEHHS 3HAYEHb NapaMeTpiB
¢i3nuHNx (akTopiB, sIKi BILUIMBAIOTH HAa KOJOY 31 cTOpoHH cucteMH. [lo Takux (akTopiB BiTHOCHTBHCS OCBITIICHHS,
TeMIIepaTypa, WBHIKICTh HUPKYIALIT Boau. Takoxk, peryJsiiis JO3BOJISE MIAHATH €KpaH JUlsi OTPUMAaHHS JIOCTYILY
JI0 KOJIOH 1 IpOBEAEHHS 00CIYTOBYIOYHX POOIT.

Takum unHOM, mijg Yac peryJisinii HeoOXiHO BHOpaTH KaHall BILIMBY, BUCTaBUTH HEOOXiJHI 3HAUYEHHS Ta
miATBepAUTH CcBi BHOip. Ilicis mboro BiINOBiAHMIA Kepylounil curHai OyJne mepenaHo 3a 0OpaHOI0 aJpecoro Ha
po0bounii oprad KoyOH, a KOPHCTYBay BUH/IE B TOJIOBHE MEHIO.

Cuip 3ayBaXkKUTH, IO NpU BHOOPI ofpa3y BCiX eeMEHTIB (K0j0) yCTaHOBKH, MOXKIJIMBHM JIMIIE BapiaHT
PpeTyIIIOBaHHS IMapaMeTpiB, KU 3a0e3redye MPUCBOEHHS OJJHAKOBOTO 3HAYCHHS BCIM KOJI0aM.

3HaueHHA NapaMeTpiB KEepyHOUHX BIUIUBIB IS KOJIOM 4 30epiraloThCsi B CHEPTOHE3ANCKHINA Mmam'sTi
CHCTEMHU Ta BUTPUMYIOTHCS MPOTIrOM poOOTH ab0 MpH BiIHOBJIEHHI xuBJeHHs. 1[I mapamMeTpu € He3MIHHHMH JI0
THX TIip, KOJIM KOPUCTYBay HE BBEJIC 1HIII 3HAUCHHSI.

Hagirauito mo MeHio Ta BUOIp 3Ha4Y€HHs NapameTpiB KOPHCTYBad 3/HCHIOE 3a JOMOMOrOK MaTpPUYHOL
KJIaBlaTypu Ta Kypcopy.

B cnokiliHOMy cTaHi, ccTeMa NEpMaHEeHTHO OTPUMYE JIaHi PO IMOTOYHY TEMIIEpaTypy BOAM B KOJ0ax i Ha
OCHOBI IIMX JIaHUX aHAJi3y€ KUIbKICTh KUCHIO, 1[0 PO3YMHCHUH B Hill. [laHuil aHasi3 MPOBOIATH 3a aJITOPUTMOM, IO
npeacTaBiaeHni Ha puc. 1, 2. 3riiHO 3 HaJaHWM AITOPUTMOM, LIEHTPAJIbHUH OJOK iHTepdelcy cUcTeMH, Marouu
CIIHMCOK IJKJIIOYEHNX OJIOKIB KepyBaHHS Kondamu, mepionmdHo (1 pa3 3a XBWIMHY) MOZAA€ 3alUT HAa OTPUMAaHHS

3HAYCHHS TEMIIEPATyPH BOIH J0 KOKHOTO epUQepiHOrO OJIOKY.

Ilepebip enemeHTiB

Bubip

Kanary Bix i=0 1o N
BILIHBY
Csitio Temneparypa Hacoc Expan ¥
OTpyMaHHS IJaHUX TPO TEMIEPATYPY
l l l l BOAH Bi}l i-Toro CJIEMEHTY CUCTEMHU
Beenenns Baenenns BeeneHus BeeneHus +
HOBHIX 3HAYeHb | | HOBUX 3HAYEHb || HOBUX 3HAYEHD | | HOBHX 3HAUECHb [IeperBopeHHs Temneparypu y
| | | | KiJIbKiCTh KUCHIO 3TiIHO QHATITHYHOTO
l BUpasy

TlinTBepmKeHHs Toza
BBEACHHS B mexax [opiBHsHHS 3 MEXaMU
¢ KOPHUIOPOM 3HAYCHb
ITepebip enemMeHTIB Bij
i=0 mo N 30epesxeHHs B Pexum
+ MacuBi JIAHUX TPpUBOI'A

DopMyBaHHs TAKETy
JIaHKX, repejada
Kepyrouol KOMaH 1 110 ¢

ajipeci yCTaHOBKH .
=i+l
[ i=i+1
Puc. 2. Biiok-cxemMa 3arajibHOIro aJIropuTMy podoTH CHCTEMH Puc. 3. Anroputm po6oTH Mo/1yJisi BUSHAYEHHS PiBHIO KHCHIO B
(MpoaOBIKEHHST) BoIi

OTpuMaBILM AaHI, CHCTEMa BUKOHYE NIEPETBOPEHHS TEMIIEpaTypH B KiIBbKICTh PO3UMHEHOI'O KUCHIO 3TiIHO
3 aHATITUYHOIO 3aJISKHICTIO (puc. 4)
K(O,) = 1.3sin(-0.058t/57.3)-0.145t +14, @)
ae t — Temneparypa; K(O,) — po3paxyHKoBa KOHLIEHTPALlisl KUCHIO Y BOJI.
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Puc. 4. Kpupa 3a/1€5KkHOCTI KiJTbKOCTi PO3YMHEHOI0 KUCHIO Y BOJi 3a/1€3kH0 Bij i TeMnepaTypu Ta ii aHaliTHYHe BilTBOpeHHS

OtpumaHa TemmepaTypa 30epiracTbcs B MacHBi JaHWX 1 JOCTYIHA JUIA CKadyBaHHS Ha TEpPCOHANBHUI
KOMII F0Tep, OAAJBIIOT0 aHATITHIHOTO 00pOOJICHHS Ta MOOYI0BH TpadikiB Ta giarpam.
BucHoBknu
Po3pobieHnii anroput™M KOHTpOIIIO nependadae MpAMHUHA KOHTPOJb 1 BUMIPIOBAHHS KUIBKICHUX 3Ha4eHb
TaKMX MOKAa3HHUKIB iHKyOariiiHoro mnpouecy; pH-merpito, mposopicte i piBeHb BoaM B amaparax Beiica, ii
TeMIepaTypy, TeMIIepaTypy IHKyOailii, piBeHb SCKPaBOCTI B PEXKHMI «JICHB/HIY», CKIIJ KOJBOPOBOI TaMu
(hOoTOHHOTO BUIIPOMIHIOBAHHS 1 PiBHS KMCHIO B KOJKHOMY arapari Beiica.
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