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mikrokontroleri avtomaturi morwyvis sistemaSi 

OoTar qarTveliSvili 

saqarTvelos  teqnikuri  universiteti 

reziume 

ganixileba mikrokontroleris bazaze avtomaturi morwyvis sistemis dagegmarebis 

procesi. sistema axorcielebs wylis sarqvelis gaxsnas drois garkveul periodSi da  

xangrZliobiT, rac uzrunvelyofs nargavisaTvis Sesabamisi raodenobis wylis miwodebas. 

Tavis mxriv morwyvis reJimi damokidebulia mTel rig parametrebze, rogoricaa niadagis  

tenianoba, haeris temperatura da milSi wylis wneva. arsebuli literaturis  

safuZvelze dadgenili iqna aRniSnuli parametrebis gavlena morwyvis reJimze. sensore-

bidan miRebuli informaciis damuSavebisa da mmarTveli signalebis  formorebisaTvis 

gamoyenebulia mikrokontroleri Atmega 128, romelTanac dakavSirebulia sxvadasxva 

daniSnulebis gare mowyobiloba. damuSavda mikrokontroleris funqcionirebis algoriTmi 

da Sedgenilia programa C enaze. 

sakvanZo  sityvebi: morwyvis sistema. mikrokontroleri. sensori. sarqveli.  

realuri drois saaTi. algoriTmi. programa. 

1. Sesavali 

mikrokontrolerebis gamoCenam kompiuterul teqnikaSi Seqmna SesaZlebloba misi  

gamoyenebisa axal sferoebSi, romlebic aqamdis miuwvdomeli iyo misTvis. vinaidan,  

mikrokontrolerebi warmoadgenen erT integralur sqemaSi moTavsebul mcire zomis 

kompiuters, romelsac gaaCnia garda procesoruli birTvisa da mexsierebisa, sxvadasxva  

periferiuli mowyobiloba da gare obieqtefTan interfeisis farTo asortimenti, 

SesaZlebeli gaxda maTi gamoyeneba sxvadasxva daniSnulebis obieqtebis marTvisa da  

monitoringisaTvis. miuxedavad SezRuduli SesaZleblobisa ( mexsierebis  tevadobisa da  

swrafqmedebis  mxriv) maT SeuZliaT gadaWran SedarebiT martivi amocanebi, winaswar  

momxmareblis  mier  Cawerili  programebis  saSualebiT. mikrokontrolerebis  mcire  

zoma, muSaobis maRali  saimedooba da  daprogramebis  simartive SesaZleblobas  iZleva  

gamoviyenoT isini e.w. “CaSenebul  sistemebSi” sxvadasxva  inteleqtualuri  amocanebis  

Sesasruleblad: sayofacxovrebo teqnikaSi, avtomobilebSi an warmoebis  sxvadasxva  

ubanze, rogorc daSorebuli terminalebi. aseTi terminalebis dakavSirebiT 

elqtrogamtariani an ugamtaro  kavSriT iqmneba msxvili sistemebi, romlebic  imarTebian  

serverebidan (klient-serveris  arqiteqtura), SesaZlebelia  Internet-is saSualebiTac. 

naSromSi warmodgenilia morwyvis avtomaturi sistema mikrokontroleris 

gamoyenebiT. morwyvis sistemis saSualebiT sruldeba garkveuli teritoriis morwyva aq  

arsebuli mcenareebisaTvis saWiro periodulobiT miwis tenianobisa, atmosferuli  

mdgomareobis da milebSi wylis wnevis gaTvaliswinebiT, winaswar gansazRvruli  

algoriTmis mixedviT. marTvis  organod  gamoiyeneba  kompiuteri  an  mikrokontroleri,  

romlebic iReben saWiro  informacias  specialuri  gadamwodebisagan  da  gamoimuSaveben  

samarTav  signalebs. 

amJamad firmebis mier SemoTavazebulia aRniSnuli daniSnulebis sxadasxva  sistema,  

romlebic  gansxvavdebian  sirTuliT,  arqiteqturuli  gadawyvetiT  da  RirebulebiT. 
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winamdebare naSromSi Cven SevecadeT Segveqmna morwyvis sistema  mikrokontro-

lerebis gamoyenebiT,  romelic  daakmayofilebda yvela arsebul pirobas da  iqneboda  

SedarebiT  iafi.  

2. morwyvis sistemis koncefcia da proeqtis  

sawyisi  pirobebi 

pirveli  piroba, romelic  gaTvaliswinebuli unda iyos morwyvis procesis marTvis  

dros, aris morwyvis intervalis gansazRvra. sxvadasxva saxeobis mcenarisaTvis 

rekomendirebulia morwyvis sxvadasxva reJimi. Cvens mier warmodgenil proeqtSi  

ganixileba  gazonis morwyvis procesi, Tumca programaSi mciredi cvlilebis Semdeg igi 

SeiZleba  gamoyenebuli iyos sxva SemTxvevisTvisac. rogorc Cvens mier mokvleuli  

literaturidan  Cans [1-5],  gazonis  morwyva  rekomendirebulia dReSi erTxel, dilis 

an saRamos  saaTebSi an gvalvian  periodSi - orjer. amitom morwyvis win unda 

Semowmdes  atmosferos  temperaturuli  monacemebi^: 100C-270C  normaluri morwyvis 

reJimi, 270C  zeviT – ufro intensiuri. 100C  qveviT ki morwyva ar sruldeba. 

meore  mniSvnelovani sakiTxi,  romelic  ganxiluli  unda  iyos  marTvis  

sistemis  proeqtirebis dros, aris mis mier gafrqveuli wylis raodenoba. imave 

lituraturaze  dayrdnobiT gazonis normaluri morwyvisaTvis iTvleba, rom 10 litr 

wyals, romelic ifanteba 1 m2-ze morwyvis sistemis mier, SeuZlia daatenianos niadagis 

fena daaxloebiT 10 sm siRrmemde, rac sakmarisia  gazonis  fesvebis  sistemisaTvis. 

aRniSnuli moculobis wylis gafrqveva unda uzrunvelyos gamfrqvevma. misi warmadobis 

(gafrqveuli wylis raodenoba saaTSi) mixedviT  ganisazRvreba  morwyvis  xangrZlioba. 

warmadoba  Tavis  mxriv  damokidebulia  wylis  Wavlis wnevaze  wyalsadenSi, romlis  

maqsimaluri mniSvneloba wyalsaqaCi dguSis an  avzis  gamoyenebis  SemTxvevaSi Seadgens 

4 bars, minimaluri ki 1-s. rekomendebulia gazonisaTvis wvimis gamrfqvevis gamoyeneba. 

kidev erTi sakiTxi, romelic unda iyos gaTvaliswinebuli, aris niadagis  

tenianobis gansazRvra. tenianobis normaluri mniSvneloba Seadgens 75%. zedmeti  

tenianoba iwvevs miwis zedapiris datborvas,  ris gamoc mcirdeba Jangbadis miwodeba  

mcenaris fesvebTan da uaryofiTad moqmedebs masze. amitom tenianobis gazrdis  

SemTxvevaSi  morwyva  ar  unda  ganxorcieldes. aRniSnuli  sakiTxebis  gadaWra  

safuZvlad  daedeba  morwyvis  sistemis  proeqts. 

3. sqemuri  realizacia 

sistemis birTvs warmoadgens mikrokontroleri Atmega 128 [6]. misi arCeva 

ganpirobebulia didi tevadobis mexsierebiT, mdidari periferiiT da gare  mowyobilo-

bebTan interfeisebis farTo nomenklaturiT, rac srulad akmayofilebs sistemis 

proeqtis moTxovnas. 

gare mowyobilobasTan dasakavSireblad gamoyenebulia mikrokontroleris PB,PC da 

PD portebi. kerZoT, PB0  gamomyvani dakonfigurebulia rogorc gamosasvleli,  romliTac 

imarTeba sarqvelis CarTva-gamorTva.   

wylis sarqveli  warmoadgens morwyvis avtomaturi sistemis erT-erT sakvanZo  

elements. misi daniSnulebaa CarTvis SemTxvevaSi miawodos wylis Wavli gamfrqvevs 

(sprinklers) drois Sesabamis momentSi [7]. vinaidan, sarqvelis CarTva-gamorTva imarTeba  
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mikrokontroleridan, konkretuli modelis arCevis dros unda uzrunvelyofili iyos  

mikrokontrolerTan misi SeTavseba teqnikuri maxasiaTeblebis gaTvaliswinebiT.  

Internet forumSi warmodgenili specialistebis azriT, aRniSnuli proeqtisaTvis  

yvelaze  metad  gamosadegia firma Hunteri-s eleqtro dinamikuri sarqveli  PGV100. misi  

maxasiaTeblebi  mTlianad  akmayofileben  proeqtis  moTxovnebs [8,9,10]. 

vinaidan sarqvelis gaxsnisaTvis saWiroa CarTvis denis didi mniSvneloba (350 ma), 

aRniSnul gamosasvlelze dayenebulia tranzistoruli gasaRebi (sxva variantSi – eleq-

tronuli rele), romelic uzrunvelyofs CarTvis denis saWiro mniSvnelobas. 

PC0 da PC1 gamomyvanebi dakonfigurirebuli arian rogorc Sesasvlelebi da 

ukavSirdebian, Sesabamisad, tenianobis da wnevis sensorebis gamosasvlelebs. aRniSnuli 

Sesasvlelebi mikrokontrolerSi ukavSirdebian analogur-cifrul gardamsaxs (acg), 

sadac sruldeba sensorebidan miwodebuli analoguri signalebis gardasaxva aTTanriga  

diskretul formatSi [11]. 

niadagis tenianobis  sensori gankuTvnilia niadagis tenianobis gansazRvrisaTvis. Tu  

niadagi teniania morwyva ar xdeba, Tu igi iyo dagegmili. tenianobis sensoris arCevis  

dros yuradReba eqceoda Semdeg parametrebs: kvebis wyaros mniSvnelobas, gamosasvleli  

signalis cvlilebis diapazons, gazomvis cdomilebas. 

Cvens mier arCeuli iqna tenianobis sensori DFRobot, romlis parametrebi  

akmayofilebs proeqtis moTxovnas – gamomavali signalis mniSvnelobebis diapazoni 0-4,5v, 

xolo aTTanriga gardaqmnis Sedegi savsebiT misaRebia gazomvis cdomilebisaTvis [12]. 

morwyvis procesisaTvis didi  mniSvneloba  aqvs gafrqveuli wylis moculobas  da  

simZlavres. sxvadasxva saxis mcenareebs axasiaTebT am parametrebis sxvadasxva  

mniSvnelobebi. Tavis mxriv, aRniSnuli maCveneblebi damokidebuli arian milsadenSi  

wylis wnevaze, romelic SeiZleba icvlebodes sxvadasxva mizezis gamo. wnevis Semcirebis  

SemTxvevaSi morwyva unda sruldebodes ufro xangrZlivad, vidre normaluri wnevis  

SemTxvevaSi. wylis wneva izomeba barebSi (1 bari daaxloebiT tolia 1 atmosferos). 

wylis wnevis cvlileba qalaqis qselSi an saagarako teritoriaze, romlis drosac  

sistema muSaobs damakmayofileblad, unda iyos 1,5-5 bari. zemoTqmulidan gamomdinare, 

avtomaturi morwyvis sistemis dagegmarebis dros unda gaTvaliswinebuli iyos wylis 

wnevis mniSvnelobis Semowmeba da morwyvis  xangrZliobis koreqtireba.  

wnevis  gasazomad  milSi  gamoiyenebian  wylis  wnevis  sensorebi,  romelTa  

arCeva  xdeba  parametrebis  saSualebiT. proeqtis  Taviseburebidan  gamomdinare, wnevis  

sensoris  arCeva  Sesrulda  Semdegi  parametrebiT:  gazomvis  diapazoni, Seadgendes 0-

5bars, gamomavali  signalis mniSvneloba, kvebis  wyaros  mniSvneloba. 

proeqtisTvis  misaRebi  aRmoCnda  WIKA  kompaniis  wnevis  sensori  S-10, romlis  

gazomvis  diapazonia  0-6 bari, gamomavali  signalis  mniSvneloba  0-10v [13,14]. 

Cvens  mier analogur-cifruli gardamsaxisTvis arCeuli iqna mikrokontroleris 

Siga sayrden Zabvis mniSvneloba 2,56v,  romlis  drosac dasaSvebi maqsimaluri  Semavali  

Zabva portebis Sesasvlelebze ganisazRvreba 2,75v-iT. sensorebidan mowodebuli Zabvebis  

mniSvnelobebis dasaSvebamde Semcirebis mizniT gamoviyeneT Zabvebis gamyofebi (R4-R5), (R6-

R7). 

PC3 gamomyvanebTan dakavSirebulia temperaturis sensori. proeqtSi Cvens mier  

gamoyenebulia amJamad metad populiaruli Dallas Semiconductor  korporaciis temperaturis 
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sensori DS18B20. igi warmoadgens  integralur  programulad  marTvad  moduls. 

analogur signalebisGgardasaxva sruldeba masSi CaSenebul acg-Si. informaciis  gacvla  

mikroprocesorsa da moduls Soris xorcieldeba erTgamtarian 1-Wire interfeisis 

saSualebiT [15,16]. vinaidan umoqmedobis SemTxvevaSi salteze unda iyos Hi-Z  mdgomareoba,  

saltesTan mierTebulia momWimavi winaRoba R8, romelic uzrunvelyofs aRniSnul 

mdgomareobas.  

morwyvis  drois intervalebis fiqsirebisaTvis Cvens mier gamoyenebulia realuri 

drois saaTi, romelic warmoadgens integralur  sqemas DS1307.  realuri drois  saaTi 

asrulebs wamebis,  wuTebis, saaTebis, dRis, Tvis da wlis aTvlas. gaTvaliswinebulia 

rogorc 24-saaTian, ise 12-saaTian reJimebSi muSaoba.Uukanasknel SemTxvevaSi dRis  

periodis indikacia xdeba AM/PM almebiT. modulTan  mikrokontroleris  uTierToba  

xorcieldeba  brZanebebis saSualebiT [17,18]. monacemTa da brZanebebis  gacvla sruldeba 

TWI interfeisiT, romelsac warmoadgenen PD0,PD1  portebis  gamosasvlelebi. momWimavi 

winaaRmdegobebi  R3,R4  mierTebulia gamomaval salteebTan imave  mizniT,  rac zeviT iyo 

naCvenebi. sur.1-ze  warmodgenilia sistemis stuqtura. 

 

 

nax.1 

4. sistemis funqcionirebis algoriTmi 

vinaidan sistemis marTvis funqciis Sesruleba mdgomareobs wylis milis  sarqvelis 

gaxsnaSi  drois  saWiro momentSi garkveuli xangrZliobiT, upirveles  yovlisa unda  

ganisazRvros morwyvis intervali. 

rogorc zeviT iyo naCvenebi, programa gaTvaliswinebulia  gazonis  morwyvisaTvis. 

am  tipis  nargavisaTvis  rekomendirebulia  dRe-RameSi  erTxel  morwyva  Cveulebriv  

pirobebSi  da  orjer - gvalvian  periodSi.  
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morwyvis drois dasafiqsireblad Cvens mier gamoyenebulia realuri drois saaTi,  

romlis gamokiTxva xdeba periodulad. saaTTan mikiTxvis inicirebas asrulebs mikro-

kontrolerSi CaSenebuli mTvlelis wyvetis samomsaxure programa, romelic formirdeba 

mTvlelis gadavsebis  SemTxvevaSi. misi perioduloba gansazRvrulia Tvlis sixSiriT  da  

Camogdebis konstantiT.  

wakiTxuli dro edareba morwyvis dawyebis winaswar gansazRvrul  mniSvnelobas 

(dilis da saRamos saaTebSi). am sidideebis Tanxvedris SemTxvevaSi  realuri drois 

saaTi dgeba sawyis mdgomarobaSi da sruldeba gare pirobebis analizi. 

Ppirvel rigSi mowmdeba niadagis tenianoba. sensoridan miwodebuli analoguri  

signalis mniSvnelobis mixedviT,  romelic  acg-Si  gardaiqmneba  10 Tanriga  kodad,  

sruldeba  Semdegi  moqmedebebi:  0-300 - mSrali  niadagia da  moiTxovs  morwyvas; 

300-700 - teniani niadagia da misi morwyva damokidebulia atmosferos temperaturaze; 

700- 950 - zedmeti teniania da morwyvas ar moiTxovs.  

Nnormaluri  tenianobis  SemTxvevaSi  mowmdeba  atmosferos  temperatura: Ggril  

amindSi, Tu  misi  mniSvneloba  naklebia  minimalur  dasSvebze ( 100C) , morwyva  ar  

sruldeba; 100-270C  mniSvnelobis dros, morwyva sruldeba erTxel  dRe – RameSi;  270C  

meti mniSvnelobis dros -  orjer. 

Semdeg dgindeba morwyvis xangrZlioba, romelmac unda uzrunvelyos gafrqveuli  

wylis saWiro raodenoba. rogorc iTqva, gazonisaTvis morwyvis normas warmoadgens  

10l/m2 4-5 dRis ganmavlobaSi (anu  2  litri erT  dReSi).   

Cvens mier arCeuli gamfrqvevis warmadoba aris 700l/s 4 bari wnevis SemTxvevaSi. 

vinaidan gafrqvevis radiusi am gamfrqvevisaTvis r=5 metria, morwyvis farTi iqneba 

S=pr2=77,5m2, maSasadame erT  kvadratul  metrze daifrqveva  9 litri saaTSi (700 

l/77,5m2).  morwyvis  normis  Sesasruleblad  aRniSnul  wnevis  SemTxvevaSi  morwyva  

unda Sesruldes 0,5 saaTis ganmavlobaSi. 

wnevis dawevis  SemTxvevaSi 2 baramde  gafrqvevis  intensioba mcirdeba  350l/s-mde  

da  morwyvis  normis  SesrulebisaTvis  saWiro  xdeba morwyvis xangrZliobis gazrda 1  

saaTamde. 1 bari wnevis SemTxvevaSi gamfrqvevi ver imuSavebs da morwyva ar  

ganxorcieldeba. 

morwyva iwyeba sarqvelis gaxsniT, rodesac Sesasvlelze miewodeba gaSvebis deni  

tranzistoruli  gasaRebidan  (an IP Power 9212 Delux reledan), romelic imarTeba  

mikrokotroleris C portis erT - erTi gamosasvleliT. sarqvelis CarTvisTvis  portis  

Sesabamis  TanrigSi, romelic winaswar  dayenebulia rogorc  gamosasvleli,  Caiwereba 

1. Sedegad am  gamosasvlelze  formirdeba  maRali  potenciali,  romliTac  ixsneba  

tranzistoruli  gasaRebi  da  formirdeba sarqvelis  gaxsnisTvis  saWiro deni.   

mikroprokontroleris C portis TanrigSi 0-s CaweriT mis gamosasvlelze dgeba  

dabali potenciali, tranzistoruli gasaRebi Caiketeba da sarqveli gamoiraTveba. 

Aamgvarad, portis TanrigSi 1 an 0-is CaweriT regulirdeba sarqvelis  CarTvis  da  

gamorTvis  periodi.  

aRwerili  algoriTmi meordeba usasrulo ciklSi. algoriTmis graf-sqema  

naCvenebia  me-2 naxazze. 
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nax. 2 
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4. daskvna 

ganixileba  mikrokontroleris  bazaze  marTvis  sistemis  dagegmarebis  procesi 

Cvens  mier  damuSavebuli  avtomaturi  morwyvis  sistemis  magaliTze.  aRniSnuli  

procesi  iTvaliswinebs  mTel  rig  sakiTxis  gadaWras: marTvis  reJimis  gansazRvras  

gare  faqtorebTan  kavSirSi, mikrokontroleris  arCevas, gare  mowyobilobebis  

arCevas  da  maT  mierTebas  mikrokontrolerTan, mikrokontroleris  funqcionirebis  

algoriTmis  damuSavebas  da  programis  Sedgenas. Pprograma  dawerilia  C  enaze  

mikroC  PRO  for  AVR  kompiliatoris  areSi  da  gatestirebulia  programul  

simulatorze. Seqmnili sistema warmoadgens avtonomiur xelsawyos, romelic  

gansxvavdeba arsebuli analogebisagan kompaqturobiT da dabali RirebulebiT. 
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MICRO CONTROLLER IN AUTOMATIC  PLANT WATERING SISTEM 

Kartvelishvili Otar 

Georgian Technical University 

Summary 

The present document is dedicated to the development of the micro controller based plant 

watering system. The system is opening water valves with certain time intervals for certain 

periods in order to supply plants with the necessary water quantity. Watering mode is depending 

on many parameters, such as soil humidity, air temperature and water pressure in the pipeline. 

After analysis if existing literature we determined the exact dependence of the watering mode on 

the mentioned parameters. Micro controller Atmega 128 is used for processing of information 

received from sensors and forming control signals. It is connected to different external devices. 

The microcontroller operation algorithm was developed and program in C language was written. 

 

 

МИКРОКОНТРОЛЛЕР  В  СИСТЕМЕ  АВТОМАТИЧЕСКОГО   

ПОЛИВА  РАСТЕНИЙ 

Картвелишвили  О.M. 

Грузинский  Технический  Университет 

Резюме 

Представленная  работа  посвящена  разработке  автоматической  системы  полива  

растений  на  базе  микроконтроллера. Система осуществляет открытие  клапана  воды  в  

определенные  интервалы  времени    с  определенной  длительностью для  обеспечения  

растения  необходимым  количеством  воды. В  свою  очередь,  режим  полива  зависит  от  

ряда  параметров,  таких  как  влажность  почвы, температура  воздуха  и  давление  воды  в  

трубопроводе. На  основании  анализа  существующей  литературы  нами  было  установлено  

влиание указанных параметров на режим полива. Для  обработки  информации,  полученной  

от  сенсоров,  и  формирования  управляющих  сигналов  используется   микроконтроллер 

Atmega 128, к  которому  подключены  различные  внешние  устройства. Был  разработан  

алгоритм  функционирования  микроконтроллера  и  составлена  программа  на  языке  С. 


