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Fermi – kosmosuri gama teleskopi 

4 interpolireba da regresia 

problema: birTvuli sinTezi 

eqsperimentuli monacemebis damuSavebas mniSvnelovani roli akisria axali 

mecnieruli principebis da Teoriis SemuSavebaSi. birTvuli sinTezis problema 

moiTxovs Rrma codnas iseT sferoSi rogoricaa birTvuli  mdgradoba da 

birTvuli daSla. birTvuli energiis problemebi asocirdeba gama 

gamosxivebasTan. imisaTvis rom gaizomos kosmosidan mosuli gama gamosxiveba, 

Seiqmna gama gamosxivebis kosmosuri observatoria, romelic kosmosSi gauSves 

1991 wels. igi orbitaze gauSva Satlma ATLANTIS. igi  Secvala ufro 

mZlavrma aparaturam, romelic gaSvebuli iqna 2008 wlis 11 ivniss. dRes igi 

cnobilia rogorc kosmosuri gama teleskopi Fermi  (http://fermi.gsfc.nasa.gov/). 
 
Sesavali 

4.1 interpolireba 

4.2 problema: robotis mklavis manipulireba 

4.3 umcires kvadratTa meTodi 
 

Sesavali 

vTqvaT gvaqvs eqsperimentis  an raime fizikur procesze dakvirvebis Sedegad 

miRebuli monacemebi. es monacemebi szogadod SeiZleba ganvixiloT rogorc y=f(x) 
Sesabamisi wertiliebis koordinatebi. gvinda gamovTvaloT am funqciis mniSvnelobebi 

x iseTi mniSvnelobebisaTvis, romelTa Sesaxeb informacia ar gvaqvs. magaliTad, 

gvaqvs monacemebi (a, f(a)) da (c, f(c)). Tu gvsurs SevafasoT funqciis mniSvneloba b 
wertilSi f(b), sadac a<b<c, unda davuSvaT, rom f(a) da f(c) SeerTebulia wrfiT da 

wrfivi interpolirebis saSualebiT gamoviTvliT f(b). Tu davuSvebT, rom es 

wertilebi SeerTebulia kuburi polinomis saSualebiT, f(b) gamosaTvlelad 

gamoviyenebT kuburi interpolirebis meTods. zogjer gvWirdeba monacemebis mixedviT 
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dasmul wertilebze mrudi ise gavataroT, rom rac SeiZleba kargad moergos 

dasmul wertilebs, ramdenadac es SesaZlebelia, axlos gaiaros yvela wertilTan. 

am amocanas emsaxureba umcires kvadratTa meTodi, romelic ise SearCevs mruds, rom 

manZili mocemul wertilsa da funqciiT gamoTvlil Sesabamis mniSvnelobas Soris 

umciresi iyos yvela wertilisaTvis. axla ganvixilavT interpolaciisa da mrudis 

gamoTvlis (curve fitting) magaliTebs. 

4.1 interpolireba 

ganvixilavT interpolirebis or tips: wrfivi da kuburi (spline) interpolireba. 

orive SemTxvevaSi vuSvebT, rom gvaqvs monacemebi, romelic warmodgenilia wertilis 

koordinatebis saxiT (x, f(x)). gvinda SevafasoT sidide f(b), romlis mniSvneloba ar 

gvaqvs sawyis monacemebSi, magram sruldeba piroba a<b<c da viciT f(a) da f(c) 
mniSvnelobebi. nax. 9.1 naCvenebia 6 wertili, romlebic SeerTebulia monakveTebiT 

(swori xaziT) da mesame rigis – kuburi polinomuri wiriT. rasakvirvelia funqciis 

Sualeduri mniSvnelobebi damokidebulia imaze, Tu interpolirebis romel meTods 

avirCevT maT gansasazRvravad.  

 

 

 

 

nax. 9.1 wrfivi da kuburi interpolireba 

 

9.1.1 wrfivi interpolireba 

 

ZiriTadi meTodi or mocemul wertils Soris moTavsebuli wertilis koordinatis 

Sesafaseblad wrfivi interpolirebis meTodia. nax. 9.2–ze gvaqvs ori wertili. Tu 
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davuSvebT, rom funqcia am or wertils Soris SeiZleba Sefasdes rogorc wrfe, 

romelic am wertilebze gadis, funqciis mniSvneloba maT Soris moTavsebuli 

nebismieri wertilisaTvis SegviZlia gamovTvaloT Semdegi formuliT: 

 

 

nax. 9.2 msgavsi samkuTxedebi 
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vTqvaT Cvens xelTaa eqperimentuli monacemebi. SedarebiT martivi saqmea 

interpolirebis saSualebiT miviRoT Sualeduri mniSvnelobebi. interpolirebis 

gamoyeneba SesaZlebelia mas Semdeg, rac Cvens xelT arsebul monacemebs Soris 

vipoviT im or wertils, romelTa Sorisac CvenTvis saWiro wertili mdebareobs. 

SesaZlebelia aseTi wertilebi verc vipovoT. MATLAB saSualebiT wrfivi 

interpolireba xorcieldeba Semdegi funqciebis saSualebiT. interp1 da interp2. 
 

interp1(x,y,x1)– finqcia axorcielebs erTganzomilebian wrfiv interpolirebas 

monacemTa cxrilis safuZvelze. vTqvaT gvaqvs monacemebi x veqtoris saxiT da misi 
Sesabamisi monacemebi y veqtoris saxiT da x1 - is mniSvneloba, romlisTvisac gvsurs 

Sesabamisi y1 sididis interpolireba. funqcia moZebnis x veqtorSi im mniSvnelobebs, 

romelTa Sorisac x1 sididea moTavsebuli da wrfivi interpolirebis formulis 

saSualebiT gamoiTvlis y1 saTanado mniSvnelobas. SevniSnavT, rom x veqtorSi 

monacemebi zrdis mixedviT unda iyos dalagebuli, Tu es ase ar aris, MATLAB 
migviTiTebs Secdomaze. amasTan Cvens mier miTiTebuli sidide unda Tavsdebodes 

monacemTa pirvel da ukanasknel mniSvnelobas Soris, gansxvavebul SemTxvevaSi 

MATLAB mogvcems mniSvnelobas NAN.  

 

am funqciis sailustraciod ganvixiloT temperaturis monacemebi, romelic 

gazomilia cilindris xufSi avtomobilis axali Zravis gamocdisas. 

 

dro, wm temperatura,  F 
0.0 0.0 
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1.0 20.0 

2.0 60.0 

3.0 68.0 

4.0 77.0 

5.0 110.0 

   

pirvel rigSi am informacias CavwerT matricis saxiT, sadac x veqtori iqneba dro, 
y – temperatura. 
 

x = [0.0, 1.0, 2.0, 3.0, 4.0, 5.0]'; 
y = [0.0, 20.0, 60.0, 68.0, 77.0, 110.0]'; 

 
amis Semdeg SegviZlia visargebloT interp1 funqciiT. drois iseTi 

mniSvnelobebisaTvis, romelic Tavsdeba intervalSi [0 – 5] wami. magaliTad, 

ganvixiloT Semdegi brZanebebi:  

 
y1 = interp1(x,y, 2.6); 
y2 = interp1(x,y, 4.9); 

 
miviRebT y1 = 64.8, y2 = 106.7. 
 

Tu y matricaa da xi veqtori, interpolireba Sesruldeba y yvela svetisaTvis da 

miviRebT y1 matricas, romlis striqonebis raodenoba xi veqtoris sigrZis toli 

iqneba, xolo svetebis raodenoba -  y veqtoris svetebis raodenobis.  magaliTad, 

davuSvaT temperatura gavzomeT cilindris xufis sam sxvadasxva wertilSi da 

miviReT Semdegi cxrili: 

 

dro, wm temp. 1,  F temp. 2,  F temp. 3,  F 
0.0 0.0 0.0 0.0 

1.0 20.0 25.0 52.0 

2.0 60.0 62.0 90.0 

3.0 68.0 67.0 91.0 

4.0 77.0 82.0 93.0 

5.0 110.0 103.0 96.0 

 

avagoT samsvetiani matrica y temperaturisaTvis sam sxvadasxva wertilSi: 
 

y(: , 1) = [0.0, 20.0, 60.0, 68.0, 77.0, 110.0]'; 
y(: , 2) = [0.0, 25.0, 62.0, 67.0, 82.0, 103.0]'; 
y(: , 3) = [0.0, 52.0, 90.0, 91.0, 93.0,  96.0]'; 

 
Tu gvinda miviRoT interpolirebuli mniSvneloba cilindris xufis samive 

wertilSi drois momentSi 2.6 wami, MATLAB unda mivceT brZaneba: 
 

temps = interp1(x,y, 2.6) 
 
miviRebT: 

 
temps = 
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   64.8000   65.0000   90.6000 
interp2 – axorcielebs wertilis interpolacias organzomilebian zedapirze z=f(x,y) 
 

9.1.2 kuburi interpolireba - kuburi splaini 

 
kuburi splaini (wiri) aris gluvi wiri, romelic gaivlis mocemul wertilebze 

ise, rom wiris monakveTi yovel or momdevno wertils Soris mesame xarisxis 

polinoms warmoadgens. 4.1 naCvenebia kuburi wiri, romelic 6 wertils aerTebs. 

imisaTvis, rom es wiri miviRoT 5 sxvadasxva kuburi gantoleba unda amovxsnaT. 

 

MATLAB-Si kuburi wiri gamoiTvleba funqciiT spline. misi pirveli ori argumenti 

x, y warmoadgens veqtorebs, im wertilebis koordinatebs, romlebic wirma unda 

SeaerTos. mesame argumenti Seicavs x koordinatebs, romelTa Sesabamisi y unda 

gamovTvaloT mesame rigis interpolaciiT. x veqtoris mniSvnelobebi zrdis mixedviT 

unda iyos dalagebuli. spline funqciis sailustraciod davubrundeT cilindris 

xufis temperaturaTa monacemebs. drois mniSvnelobisaTvis 2.6 wami gamovTvaloT 

temperatura ara wrfivi, aramed kuburi interpolirebis saSualebiT: 

 
x = [0, 1, 2, 3, 4, 5]; 
y = [0.0, 20.0, 60.0, 68.0, 77.0, 110.0]; 
temp1 = spline(x,y,2.6) 

miviRebT:  
temp1 = 
 
   67.3013 

Tu gvsurs gamoviyenoT kuburi interpolireba temperaturis gamosaTvlelad drois 

or sxvadasxva momentSi, MATLAB brZaneba aseTi iqneba: 
 

temp2 = spline(x,y,[2.6,4.9]) 
 
miviRebT: 

temp2 = 
 
 0.6730  1.0520 

Tu gvinda miviRoT kuburi wiri x mniSvnelobaTa intervalSi mTlianad, unda 

SevqmnaT x veqtori saWiro garCeviT da aviRoT igi rogorc mesame parametri spline 
funqciisaTvis. 

 

magaliTad, nax. 9.1 naCvenebi kuburi wiri miiReba Semdegi brZanebebis Sedegad: 
 

x=[0.0, 1.0, 2.0,3.0,4.0,5.0]; 
y=[0, 20, 60, 68, 77, 110]; 
newx=0:0.1:5; 
newy=spline(x,y,newx); 
plot(x,y,newx,newy),... 
axis([-1 6 -20 120]),... 
title('Linear and Cubic Spline Interpolation'),... 
xlabel('Time, s'),... 
ylabel('Degrees, F'),... 
grid 
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sworxazovani monakveTebi Seesabameba  brZanebas plot(x,y) da warmoadgens wrfiv 

interpolirebas, xolo gluvi wiri - plot(newx,newy) brZanebis Sedegia da kuburi 
interpolirebis Sedegs warmoadgens. 

 

savarjiSo 

davuSvaT gvaqvs monacemTa Semdegi mwkrivi: 

 

dro [wm] temperatura, [F] 
0.0 72.5 

0.5 78.1 

1.0 86.4 

1.5 92.3 

2.0 110.6 

2.5 11.5 

3.0 109.3 

3.5 110.2 

4.0 110.5 

4.5 109.9 

5.0 110.2 

1. SeaerTeT wertilebi wrfis monakveTebiT da kuburi wiriT 

2. MATLAB saSualebiT gamoiTvaleT temperatura wrfivi interpolirebiT 

drois Semdegi mniSvnelobebisaTvis  

0.3, 1.25, 2.36, 4.48 

3. MATLAB saSualebiT gamoiTvaleT temperatura kuburi interpolirebiT 

drois Semdegi mniSvnelobebisaTvis  

 

0.3, 1.25, 2.36, 4.48 

4. gamoiyeneT wrfivi interpolirebis meTodi MATLAB –Si da gamoiTvaleT 

drois mniSvnelobebi, romelic Seesabameba temperaturaTa Semdeg mniSvnelobebs: 

81, 96, 100, 106 

5. gamoiyeneT kuburi interpolirebis meTodi MATLAB –Si da gamoiTvaleT 

drois mniSvnelobebi, romelic Seesabameba temperaturaTa Semdeg mniSvnelobebs: 

81, 96, 100, 106 

 

problema: robotis mklavis manipulatori 

imisaTvis, rom robotma raime moqmedeba Seasrulos, mas unda gaaCndes kontrolis 

sistemiT marTvadi manipulatorebi, romelic SeimuSavebs moZraobis marSruts, raTa 

igi gadaadgildes erTi mdebareobidan  meoreze. marSruti gluvi unda iyos, raTa 

Tavidan iqnas acilebuli mkveTri moZraobebi, romlis drosac SesaZloa daziandes 

obieqti an TviTon robotis mklavi. amitom marSruti robotis mklavisaTvis 

ganisazRvreba wertilebis erTobliobiT, romelTa gaswvrivac mklavma unda imoZraos. 

imisaTvis, rom gadaadgileba gluvi mrudis gaswvriv moxdes, interpolirebas 

mimarTaven. ganvixilavT msgavs problemas, im daSvebiT, rom robotis manipulatori 

mklavi moZraobs sibrtyeze, Tumca sazogadod moZraoba sivrceSi xorcieldeba. 

Marina
Typewritten Text

Marina
Typewritten Text



4 interpolireba da regresia 7

 

algoriTmis SemuSavebis, an problemis amoxsnis mniSvnelovani pirobaa yuradRebiT 

ganvixiloT xom ar aris raime gansakuTrebuli SemTxveva, romelic mxedvelobidan ar 

unda gamogvrCes. am amocanaSi vuSvebT, rom im wertilebis koordinatebi, romelTa 

gaswvriv robotis mklavma unda imoZraos, moTavsebulia monacemTa failSi da iseTi 

rigiT aris dalagebuli, rom mklavma unda miaRwios garkveul mdebareobas, aiRos iq 

mdebare obieqti, Semdeg gadaadgildes wertilSi, sadac datovebs aRebul obieqts da 

kvlav daubrundes sawyis mdebareobas. aseve vuSvebT, rom monacemebSi CarTulia 

Sualeduri wertilebi, romelic saSualebas aZlevs mas Tavi aaridos Semxvedr 

dabrkolebas da xeli ar SeuSalos sensorebs, romlebic monacemebs agroveben. yovel 

wertils gaaCnia sami koordinati: x da y sawyisi mdebareibis mimarT da mesame, 

romelic kodirebulia Semdegnairad: 

 

kodi interpretacia 

0 sawyisi mdebareoba 

1 Sualeduri mdebareoba 

2 obieqtis aRebis mdebareoba 

3 obieqtis dadebis mdebareoba 

amocanis dasma 
unda gavataroT kuburi mrudi mocemul wertilebze, romelic unda gaiaros 

robotis mklavis manipulatorma Tavis gzaze, sawyisi mdebareobidan obiqtis aRebis, 

misi dabinavebis gavliT kvlav sawyis mdebareobamde.  

 

1. INPUT/OUTPUT diagrama 
 

 

nax. 9.3 I/O diagrama 

 

 

2. saxeldaxelo amoxsna 

ganvsazRvroT, xom ar aris raime gansakuTrebuli SemTxveva, romelic mxedvelobaSi 

unda miviRoT algoriTmis Sedgenisas. ganvixiloT monacemTa faili, romelic Seicavs 

wertilebs Semdegi monacemebiT: 

 
x y kodi kodis interpretacia 

0 0 0 sawyisi mdebareoba 

2 4 1 Sualeduri mdebareoba 

6 4 1 Sualeduri mdebareoba 

7 6 2 obieqtis aRebis mdebareoba 

12 7 1 Sualeduri mdebareoba 

15 1 3 obieqtis dabinavebis mdebareoba 
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8 -1 1 Sualeduri mdebareoba 

4 -2 1 Sualeduri mdebareoba 

0 0 0 sawyisi mdebareoba 

 

swori xazebiT SeerTebuli es wertilebi naCvenebia nax. 9.4 – ze. 

davyoT marSruti sam nawilad: sawyisi mdebareobidan obieqtis aRebis mdebareobamde, 

obieqtis aRebis mdebareobidan misi dabinavebis mdebareobamde da aqedan ukan sawyis 

mdebareobamde. ase ori mizezis gamo moviqeciT: pirveli, manipulatori unda 

SeCerdes yoveli maTganis dsrulebisas, ase, rom es monakveTebi realurad 

gamoyofili monakveTebia. meore – funqcia spline moiTxovs, rom x koordinatebi 

zrdis mixedviT iyos dalagebuli. amgvarad gzis yovel monakveTSi koordinatebi 

zrdis mixedviT unda iyos dalagebuli. davuSvebT, rom es momenti gaTvaliwinebulia 

monacemebis Sedgenisas 

 

 

 

nax. 9.4 swori xazebiT SeerTebuli wertilebi monacemTa failidan 

robotis manipulatorisaTvis 

 

 

 

 

 

3. MATLAB amoxsna 
 

minacemTa sam nawilad gayofa mniSvnelovani safexuria algoriTmis SedgenaSi. 

naklebad mniSvnelovania is Tu ramden wertils SevarCevT kuburi wirisaTvis. radgan 

koordinati SeiZleba iyos Zalian mcire da Zalian didi sidide, gadavwyviteT 
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vipovoT umciresi manZili wertilebs Soris da misi meaTedi gamoviyenoT rogorc 

nazrdi interpolirebisaTvis saWiro wertilebis x koordinatebis SerCevisaTvis. am 
mosazrebiT yovel or mocemul wertils Soris minimum 10 interpolirebuli 

wertili mainc gveqneba.  

 

 This program reads the data file contaning the 
 points for a path for a manipulator arm to go to  
 a location to grasp an object, then move to  
 another location to release the object, and 
 then move back to the start posision 
 
load points.dat; 
x=points(:,1); 
y=points(:,2); 
code=points(:,3); 
  
 Generate the three separate paths 
  
grasp=find(code==2); 
release=find(code==3); 
lenx=length(x); 
x1=x(1:grasp);           y1=y(1:grasp); 
x2=x(grasp:release);     y2=y(grasp:release); 
x3=x(release:lenx);      y3=y(release:lenx); 
  
 Compute time sequences 
  
incr=min(abs(x(2:lenx)-x(1:lenx-1)))/10; 
t1=x(1):incr*sign(x(grasp)-x(1)):x(grasp); 
t2=x(grasp):incr*sign(x(release)-x(grasp)):x(release); 
t3=x(release):incr*sign(x(lenx)-x(release)):x(lenx); 
  
 Compute spline path 
  
s1=spline(x1,y1,t1); 
s2=spline(x2,y2,t2); 
s3=spline(x3,y3,t3); 
  
 Plot spline path 
  
axis([-1, 16, -4, 10]) 
plot([t1 t2 t3],[s1 s2 s3], … 
[x1' x2' x3'],[y1' y2' y3'],'o'),... 
title('Path for Manipulator Arm'),... 
xlabel('x'), ylabel('y'), grid 
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nax. 9.5 kuburi interpolirebis Sedegad miRebuli wiriT SeerTebuli 

wertilebi 

 
 

 

 

4. Semowmeba 

 

SevamowmoT programa monacemTa zemoTganxiluli failis magaliTze. miviRebT  

nax. 9.5. 

 

4.2 umcires kvadratTa meTodi 

 

davuSvaT gvaqvs eqsperimentuli monacemebi, avageT grafiki da cxadad Cans, rom isini 

ZiriTadad wrfis gaswveriv dalagdnen. Tumca Tu gavavlebT wrfes, mxolod 

ramdenime maTgani gadaikveTeba. umcires kvadratTa meTodi gamoiyeneba iseTi wrfis 

mosaZebnad, romelic yvela wertils yvelaze axlos Cauvlis wertilidan wrfemde 

manZilis kvadratis minimaluris moZebnis safuZvelze. Tumca es wrfe ganixileba, 

rogorc optimaluri ‘miaxloeba’ (best fitting), SeiZleba isec moxdes, rom arcerTi 

wertili ar moxvdes uSualod masze. (unda aRiniSnos, rom es meTodi bevrad 

gansxvavdeba interpolirebisagan, radgan wiri, romliTac vsargeblobT wrfivi da 

kuburi interpolirebisas, gaivlis yvela wertilze.) am TavSi ganvixilavT jer 

wrfis, Semdeg ki polinomuri wiris gavlebas eqsperimentuli monacemebis Sesabamis 

wertilebze umcire kvadratTa meTodis gamoyenebiT. 
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9.1.3 wrfivi regresia 

wrfivi regresia iseT process ewodeba, romelic gansazRvravs iseT wrfiv 

gantolebas, romelic optimalurad gaivlis arsebuli monacemebis Sesabamis 

wertilebze, wrfemde manZilebis kvadratebis jamis minimizaciis safuZvelze. kargad 

rom gavigoT es procesi davubrundeT temperaturis monacemebs, romlis anaTvalic 

aRebulia axali Zravis cilindris xufSi. Tu avagebT am monacemebs, vnaxavT, rom 

isini wrfis gaswvriv ganlagdebian. wrfe y=20x erTi SexedviT kargad asaxavs 

wertilTa mdebareobas. nax. 9.6 naCvenebia es wertilebi da gavlebuli wrfe. Semdegi 

brZanebebi iZleva nax. 9.7. 

 

nax. 9.6 wrfivi Sefaseba 

 
x = [0, 1, 2, 3, 4, 5 ]; 
y = [0, 20, 60, 68, 77, 110 ]; 
y1 = 20*x; 
plot(x,y1,x,y,'o'), title('Linear Estimate'),... 
xlabel('Time, s'), ylabel('Temperature, Degrees F'), grid 
axis([-1,6,-20,120]) 

 
vnaxoT ramdenad kargad asaxavs es wrfivi Sefaseba Cvens monacemebs. pirvel rigSi 

gavzomoT manZilebi wertilebidan wrfemde. es manZilebi naCvenebia nax. 9.7-ze 
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nax. 9.7 manZili wertilsa da wrfiv Sefasebas Soris 

 

pirveli ori wertili pirdapir wrfeze moTavsda, ase, rom d1 da d2 0-is tolia. d3 

tolia 60-40, anu 20. aseve SeiZleba SevafasoT  danarCeni manZilebic. Tu 

gamoviTvliT manZilebis jams, dadebiTma da uaryofiTma manZilebma SeiZleba 

erTmaneTi gaabaTilon da miviRebT ufero mcire mniSvnelobas, vidre mosalodnelia, 

amis Tavidan asacileblad unda SevkriboT absoluturi sidideebi an kvadratSi 

ayvanili mniSvnelobebi.  wrfivi Sefasebis xarisxis zomad virCevT wertilebsa da 

wrfiv Sefasebas Soris manZilebis kvadratebis jams. es jami gamoiTvleba MATLAB 
saSualebiT Semdegi brZanebebiT: 

 
sum_sq = sum((y-y1).^2) 

 
miviRebT: sum_sq =573. 
 
Tu gavavlebT sxva wrfes, SegviZlia aseTive jami misTvisac gamoviTvaloT. am or 

wrfes Soris ukeTesi Sefaseba is iqneba, romlisTvisac jamis mniSvneloba ufro 

mcirea. imisaTvis, rom vipovoT saukeTeso wrfivi Sefaseba, romlisTvisac 

kvadratuli jamis mniSvneloba umciresia, unda davweroT gantoleba, romelic 

gamoiTvlis kvadratuli jamis mniSvnelobebs wrfis zogad formulaze  dayrdnobiT: 

y = mx + b. davwerT gantolebas, romelic warmoadgens manZilebis kvadratebis jams. 

am gantolebis cvladebia m da b. gamoviTvliT am gantolebis warmoebuls m-iT da 

b –iT da gavutolebT mas 0. amgvarad gamoTvlili m da b gansazRvravs im wrfes, 
romelsac eqneba manZilebis kvadratebis jamis umciresi mniSvneloba mocemuli 

wertilebis mimarT. es sididebi SeiZleba gamoTvlili iqnas funqciiT polyfit. es 

funqcia warmodgenili iqneba mogvianebiT, polinomuri regresiis ganxilvis Semdeg.     

nax. 9.8 warmoadgens wrfes umciresi kvadratuli gadaxriT, romelic optimalurd 
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asaxavs Cvens monacemebs. igi Seesabameba optimalur wrfiv Sefasebas. gadaxris 

kvadratebis jami tolia 356.82  

 

 

nax. 9.8 wrfivi regresia umciresi kvadratuli gadaxriT 

 

9.1.4 polinomuri regresia 

 

ukve warmogidgineT umcires kvadratTa meTodi, romelic gamoiTvlis eqsperimentuli 

monacemebis optimalurad amsaxvel wrfes. igive Sedegs mivaRwevT polinomuri 

regresiis meTodis gamoyenebiT, wrfe xom igive pirveli rigis polinomia. 

SegaxsenebT, rom erTcvladiani polinomis zogadi formulaa: 

 

NN
NNN axaxaxaxaxf  


1
2

2
1

10)(  

polinomis xarisxi misi cvladis xarisxis umaRlesi maCveneblis tolia. amrigad 

kuburi, mesame xarisxis polinomis zogadi formula aseTia: 

 

32
2

1
3

0)( axaxaxaxg   

nax. 9.9 da nax. 9.10 naCvenebia axali Zravis cilindris xufSi aTvlili 

tempereturis monacemebis sxvadasxva rigis polinomuri regresiis Sedegad miRebuli 

mrudebi. 
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nax. 9.9 polinomuri regresiis Sedegad miRebuli mrudebi 
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nax. 9.10 polinomuri regresiis Sedegad miRebuli mrudebi 
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yuradReba miaqcieT, rac ufro izrdeba polinomis rigi, miT ufro metia wertilebis 

raodenoba, romelzec wiri uSualod gaivlis. Tu mocemulo gvaqvs N wertili da 

gamoviyenebT N rigis polinomur regrasias, miRebuli wiri yvela wertilze 

gaivlis. 

 

maRali rigis polinomuri Sefasebisas yuradReba unda mivaqcioT Cvens xelT 

arsebul monacemTa Taviseburebebs. maRali rigis polinoms wertilebs Soris 

SesaZloa cvalebadobis farTo intervali axasiaTebdes, ramac SeiZleba mcdar gzaze 

dagvayenos monacemebis Sefaebisas garkveul intervalSi.  

9.1.5 polyfit da polyval funqcia 
MATLAB –Si polinomuri regrasia xorcieldeba funqciiT polyfit. funqcias aqvs 
sami argumenti. monacemTa x - y koordinatebi da polinomis rigi N. funqcia gvaZlevs 

N rigis polinomis koeficientebs polinomis x cvladis xarisxis klebis 

mimarTulebiT. (yuradReba miaqcieT, N rigis polinomisaTvis vRebulobT N+1 
koeficients.) 

 

nax. 9.8 gamosaxuli monacemebis saukeTeso wrfivi Sefasebis gadxris kvadratebis 

jami = 356.82. misi gamoTvla da mrudis ageba SesaZlebeliia Semdegi brZanebebiT: 

 

 

 
x = [0, 1, 2, 3, 4, 5]; 
y = [0 20 60 68 77 110]; 
coef = polyfit(x,y,1); 
m=coef(1); 
b=coef(2); 
ybest=m*x+b; 
sum_sq = sum((y-ybest).^2); 
plot(x,ybest,x,y,'o'),... 
xlabel('Time, s'), ylabel('Temperature, Degrees F'),... 
title('Linear Regression'),... 
grid 
axis([-1,6,-20, 120]) 

 

funqcia polyval gamiTvlis polinoms, romelsac axasiaTebs umciresi kvadratuli 

gadaxra mocemuli wertilebidan. misi pirveli argumentia polinomis koeficientebi, 

meore – x veqtori, romlis argumentebia x cvladis is mniSvnelobebi, 

romelTaTvisac gvinda gamoviTvaloT polinomis mniSvnelobebi. wina magaliTSi 

wrfivi regresiis wertilebi gamiviTvaleT miRebuli koeficientebis saSualebiT – 

ybest=m*x+b, igive Sedegs mogvcems funqcia polyval: 
 

ybest = polyval(coef,x); 
 
aviRoT monacemebi, romliTac vsargeblobdiT zemoxsenebul magaliTSi da gamoviyenoT 

polinomuri regresiis meTodi, polinomis rigi SevcvaloT 2-dan 9-mde. rogorc ukve 

aRvniSneT, mosalodnelia, rom dabali rigis polinomis SemTxvevaSi wiri yvela 

mocemul wertilze ar gaivlis, magram meeqvse rigis polinomi ukve yvela wertils 

unda moicavdes. rogorc naxzidan kargad Cans, meeqvsedan mecxre rigis CaTvliT 
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yvela polinomi Cvens mier ganxilul yvela wertils moicavs da maTi Sesabamisi 

umciresi kvadratuli jami 0-is tolia, Tumca dabali rigis polinomis Sesabamisi 

mrudebi ukeT asaxavs Cveni monacemebis saerTo tendencias.  zemiTaRwerili 

polinomuri mrudebi aigeba Semdegi brZanebebiT: 
 
x =  [ 0, 1, 2, 3, 4, 5 ]; 
y = [ 0, 20, 60, 68, 77, 110 ]; 
newx = 0:0.5:5; 
for n=1:9; 
     f (:,n) = polyval(polyfit(x,y,n), newx) '; 
end 

grafikis asagebad am brZanebebs daemateba: 
 

plot(newx, f(:,2), x,y, ‘o’) 
 
saWiroa kidev damatebiTi brZanebebi grafikis gasaformeblad: saTauris dawera, 

Sesabamisi warwera RerZebze, RerZebis sazRvrebis gansazRvra da subplot brZanebis 
gamoyeneba. 

 

 

 

 

am TavSi gavecaniT gansxvavebas interpolirebasa da umcires kvadratTa meTods 

Soris. warmogidgineT interpolirebis ori sxvadasxva tipi: wrfivi da kuburi 

interpolireba. ganvixileT MATLAB brZanebebi interpolirebisaTvis. Semdeg 

gagacaniT umcires kvadratTa meTodis ZiriTadi principi da sxvadasxva rigis 

polinomuri regresia. giCveneT, Tu rogor SevarCioT monacemebisaTvis saukeTeso 

wiri umcires kvadratTa meTodis saSualebiT sxvadasxva rigis polinomis 

gamoyenebiT. 

 

brZanebebi da funqciebi 

 
polyfit gamiTvlis polinoms uncires kvadratTa meTodiT 

polyval gamoiTvlis polinomis mniSvnelobebs 

spline kuburi interpolireba 

interp1 erTganzomilebiani wrfivi interpolireba 

interp2 organzomilebiani wrfivi interpolireba 

amocanebi 

 

1 – 7 problema dakavSirebulia am TavSi  ganxilul amocanebTan, xolo 8 – 11 – 

axal sainJinro amocanebs ukavSirdeba 

 

robotis mklavis manipulatori. problemebi ukavSirdeba am TavSi ganxilul amocanas 

robotis mklavis manipulatoris Sesaxeb. monacemebi Cawerilia failSi points.dat. 
 

1. dawereT programa imisaTvis, rom winaswar SeamowmoT monacemebi failSi 

points.dat. aris Tu ara dalagebuli zrdis moxedviT x koordinatis 

mniSvnelobebi marSrutis sam sxvadasxva monakveTze? 
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2. davuSvaT faili points.dat miocavs samze met monakveTs, magaliTad es SeZleba 

iyos ramdenime obieqtis gadatana axal adgilze. dawereT programa, romelic 

daiTvlis individualuri marSrutebis raodenobas, romelic MmTavrdeba an 

obieqtis aRebiT, an misi dadebiT axal adgilze, an sawyis mdebareobaSi 

dabrunebiT. 

3. Secvale kuburi interpolaciis programa ise, rom man dabeWdos mTeli 

marSrutis interpolirebuli monacemebi da Caweros igi failSi path.dat. 
waSaleT monacemebi, romlebic meordeba.  

4. dawereT programa, romelic waikiTxavs fails path.dat, romelic me-3 

amocanaSia aRwerili, aagebs sawyis marSruts da dasvams wreebs im 

wertilebze, sadac robotis mklavi SeCerda. (robotis mklavi Cerdeba rom 

aiRos obieqti, dados igi an im SemTxvevaSi Tu daubrunda sawyis 

mdebareobas.) 

5. Secvale me-4amocanaSi aRwerili programa ise, rom marSruti Seicavdes samze 

met monakveTs, rogorc me-2 amocanaSia aRwerili. 

 

navTobis WaburRili.(oil well production) davuSvaT gvinda gavigoT navTobis moqmedi 
WaburRilis produqcia rogoraa damokidebuli temperaturaze. gvaqvs 

eqsperimentuli monacemebi, romelic gviCvenebs saSualod dRis ganmavlobaSi 

warmoebuli navTobis raodenobas barelebSi da Sesabamis saSualod temperaturas 

dRis ganmavlobaSi. monacemebi Cawerilia ASCII failSi oil.dat. 
 

6. radganac monacemebi arcerTi parametris mixedviT ar aris dalagebuli, 

pirvel rigSi saWiroa maTi gadalageba. dawereT programa, romelic 

kiTxulobs fails oil.dat da qmnis or axal fails: faili oiltmp.dat unda 

Seicavdes monacemebs dalagebuls navTobis raodenobis zrdis mixedviT 

temperaturas Sesabamisi monacemebiT, xolo faili tmpoil.dat – temperaturis 
zrdis mixedviT dalagebul monacemebs navTobis raodenobis Sesabamisi 

mniSvnelobebiTurT. Tu gvaqvs wertilebi x koordinatis erTnairi 

mniSvnelobebiT, axal failSi unda darCes mxolod erTi minacemi, xolo 

Sesabamisi y unda iyos erTnairi x koordinatis mqone y koordinatebis 

saSualo mniSvneloba. .  

7. dawereT programa, romelic aagebs tempoil.dat failis monacemebis grafiks 

wertilebis meore da mesame rigis polinomuri aproqsimaciis safuZvelze. 

dabeWdeT miRebuli polinomis gamosaxuleba da umciresi kvadratuli 

cTomileba. 

8. dawereT programa, romelic aagebs oiltmp.dat failis monacemebis grafiks 

wertilebis meore da mesame rigis polinomuri aproqsimaciis safuZvelze. 

dabeWdeT miRebuli polinomis gamosaxuleba da umciresi kvadratuli 

cTomileba. 

9. davuSvaT temperaturis zrdis mixedviT dalagebuli monacemebi navTobis 

Sesabamisi raodenobiT gvinda SevafasoT (aRvweroT) mesame rigis polinomiT. 

dawereT programa, romelic saSualebas mogvcems SeviyvanoT temperaturis  

mniSvneloba da miviRoT navTobis raodenobis Sesabamisi mniSvneloba. 




