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Irarszun-a. 1991. 3. MulaE 5.. [lr6bet A., Badmie rozklattu temperaturf Pawierzchni terenu z vykorzy-

staniem zobrdzon-art turmo\rizyjlt)ch Archiwum Fotogrametrii, Kdrtogrdli i Teledetekcji Wtoclc't'-

Potanica Zir6i. 15 t7 wrzeinia 2003 t 4 lh'bel A , Wrdbel A steteoskapowa obseft'acJa lernt"{rdm6\r

// tsI Ftajtna Konfercrcja Tetmagraiia i Tetmometrid u Podczer\t'ieni (lst afi-Jaszo\9iec - I 6 XI 2004 t'

Rccenrcwil: ab inL Tadeusz lYrona, AR K&kdw

y aK s28.72

Io. IIIxYPqcd$o

HaqioHarlHuii )'niBepc rer "JILBiBclKa [otirexHi(a"

KAJIIEPYBAHHq HA3EMHUX OOTO3HIMKIB
3A BIAOMI,{MI{ KOOPAI4HATAMI4 OIIOPHI{X TOTIOK

@ IIkYPqeBKo IO. , 2005

C{Pop,nyJtupoca\o twmL'vAna4ecklto .vodenb 3ada\u ibomozp&+t'$empueecKoi k(mu6po6xa

HaLTej'tHl'Lr (b,rrroc'wtKos npu aseecm\bu Roopdurnmox onop'161x moT eK npeacmaexeH4tlt 'node$
npaKmuqecKu cnoflb3osaHa lns po3ps6omKu LTzoP mfia u npo4lauvbt xanubpost{u Haievvbtx

l\orftoc|tltat<os no ituxemnun dann*tr. Ilpu paaE,,tttx lrptuvette$ npwqatr !\ema
cuc r$ramuttecKax tlcltaxpe Lu 6 maqKax cHlttvKq'

The fiathematic Problem of Photogrammettic calibration of tenesttidl ithages when coordinate

ofconttol poinls ale known is form lated. ProPosed mo'lelwasP tcticallt usedfor derelophe t
oj akorithm ahd progrottl of calibrution of tetest al images on Pattem 'lala' 

Ptinciple oJ-accouttl

of slstematic devialiotts in the image poinb has been 
^pplie

Ilocrafiosxa npo6"IeMn. UcmpanLlie Micqe B clqacHD( )n{osax oororpaMMcrptqnoro B[po6HnrrBa

3aiiMa€ KoMtnexcHa [po6neMa eoeh'mBtlocri OtHXLrioHyBaHHt Ha3evH[x Qdro3ltrMdlHtrx cxcre'

HeBia'c\,flJy qac Hy qi€i a(rya,'IbHoi ltpo6reMl4 crasoBm! 341aIIa l{a"ri6p)tsaHM lpororpaMNlcrptFiHor

ampaT]?I! Bll3lmqeHlts i Bpax]tsanHt rEpaMcTpiB Ka[i6p]tsasHt o{rro(anep nr^ ltac QoTorpaMveTplrqdol

o6poOrur:nivxlu.fovytrraEHtni,qBfirqeHHgMerpuroruxxaparreprlcrlrx3o6paxeHLItilqacBI'IKopLcraHItl
aBMiTrqHux ra qHOpoB't( rteroaiB OororpaMMstpii oorpe6ylorE nocrijiHoi )EaIx ra tsrocKoHaxcltHq'

3s'r3ori 3 HayrioBtMu ra rpa$TnqflrMr 3lBAaIIHttMx 3aclocyBaHHt cnoco6iB tlololpaMver-

puqHoi o6po6K!t 3EiMKiB /lnt po3B'EarrHt 6ararlox npa1(Tll.rHt'-t( 3aaal{ Moxr1{Be 3a y}IoBH po3po6Kt'{

cnoco6in ra,ri6plcanna rlororpa$iuunx riaMep. HoBi r{oxn Eocri BAoc(oHaJleHHt ran"x rexHoiroriii

BuHu(nu y 3BiBKy L 3aranbs{M po3r}t'rKoM reopii aHanirHqHoi ra 4ropoBoi OororpaMMerpii' pi3KHM

3pocraHlUlr{ TexHistn x voxnltBocrefi OororpaMvelpnfioi anapar]p'l ra o6q[cnloBanLHoi rcxHiK]'

Pery:r6rarlr po6orrj MoxrlhBo Blz(opttcrarfi .qilt po3po6Kr r{oqexeii, ilnropur\llB Ta nporpa\tr]oro

3a6e'neqeHlu rexHonorrii Oo rorpavrle |pl,.Hor o Kari6plEaHHt 1Hi\ (rB

Ana-,Ii3 Aoc,,liAx€nb rn ny6,riRaqiii. y c}qacgiji oo'rolpaMMsrpii 3aB!aHH' Kad6p}3aHlr' po3B''3y.

er6c'pi3HI{Mxcooco6aM[1]'BocEoByTcopiiHajiSi'LUnepc[ek-rrrBHfixnojl6oBlD(cnoco6iaKa,li6p]BaHj{Jl
nororaaeso MeToa clvicforo Bx3Ha'reH]it pe3ytLrarb i]srorpaMMerptrqBD( nooyloB 3 BpaxJrBaHH'IM

no[paBol{ B pcaymrarx na6oparopn}rx Bmpo6yBaub ra ctlcTeMarlr.utt\ noxt'6oK B ro'fi'l,l 3HlvKiB'

orphMaHrD( B pezl-rltHm yrloBax 3BiMaElq 11' 2] ut po6ora € tpoaoBxcHlttM aocrllnieHHt MareNla:nlllHol

MoAeni kari6pynaHlrt q OpoBlt't a€Tro_ ra Ba3culttx 3siMKiB 3 B!,IropncmHrtM onopHnx xonEoBtoi Aal'Jjx [3]
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Mera uxx Aocflilxenb yAoc(oHarlur[ Teopernq]ry MoAen! cnoco6y Ka"1i6p]saHHt aepoooro-

3HiMKi! 3 BfiKop crar[rrM aocni.uHoro fioniroHy [3], po3B'fiarlr 3alaqi BrBHar{eHH, naparlerpis

xari6p)'BaFrr.n 3a Ha3eMaItMtt MangrHfilltt 3HiM(aNtH, Br;Barlr oco6rrdBocri ]llKopt{craHHt 3afiponoHo-

Bauoro cnoco6y.

BnnraA ocr{oBHor'o Marepia,ly aocxiAxeHl', 1, Teopernua4a modenb dnocodJ. B TeoperfiqHoMy

nnaHi NrareMaliqHy Moacnr, 3aAaqi OoNrpaMMerprlqnoro xa[i6pyBasHt xa:e'lrrux lboro:uivxir aoc:tia
Horo rccr-o6'€(Ta fio,qaEo t( pi3Hr[IF Mi){. B[MlptHrJ"tH Bcrlt'!tlrHaMft x. z Ha 3HiN{Ig ra o6qr'ctc-

HuMlr i i3a ei,loruu^l!, rpocTopoBvM[ KoopAtraTard{ ollopllllx roqoK o6'€r(ra:

f .. 1 ,
Ax, -\,, \, =r, -., {X,,-X t. L/. .t,,-/,-/\. (2,.-/ l. (l)

re x1,7 rpancoopMoaari flraqeHlul Blt-vipttrrx Koop]fiHat l-loq(r,l tpotorxrr'lria: t,. i. oo'llrcreRi

3saqeHnr Koop?lr{sal lToqKrr rra rop 3oHTa,r6lroMy 3HiMKy; xs,zs - (OOp,qttHaT[ Ilerlrpa xpoeruJii ]
Br.i6paHii a6conbrrii (3oB{irrHiii) cucreMi; Xi,Zn (oopnt saru BianoBi,qBoi oflopEoi Io'lliu NricueBocn

y 3ra.qaHiii BlrUle cacrervi; f, Yi OoKycHa BiAcrail! OoroKaliept{ (mctoprHe a6o na6rilxeHe 3EarreHst),

3HaqeHHr BiAC',faHi IO iOrIopHOi TOqKn.

Bapro 3a3Ha.nrr!r, uro Motrcr6 (l) aocriaNeno nplr (a"li6p]tsaHHi aepoooro3Hi]rKiB 3 BHnopvc-

TaHHqM ,nocritrroro fioj1iroHy. HaMx orpxr€Ho BiAr\titrHi pe3yn6raflt 3'rac"TtioBoro Ktu]i6pyBaBHt

vaKcrHu\ ra peanL rl} acpoooforrriMKiB frq Rrura-$) 4g,141-4y2@ rosn iu}noro opi' rrrysannn uiuxa
(nnaHoBr-rii BunaAon 3HiMalflrt) I4l.

PiBHrHru noxn6oK, nd europr.rcrano rrPl{ po3pax}'til(ax mpaMerpiB Kani6p}tsaEHt 3o6p:DKei{r 3a

HA3EMHUMIT @OTO3HIMKA\T4 MAIOTI BXIJ'A

x \,1
5a 6tu 61 6X. 61. 5Y. 6f 6x"62" "'l- -d d : d , d 4 d r d , d / d s d 

" I t. z

le 64, 6ro, DX, 6X, .6Y, ,62" ,6i 0xo, 5zo - nonpaBx B Ha6nHxeHi 3HaqcEHiI eneMeHrB 3oBlnlnHboro

(E3O) ra BrryTpimHroro opi€nryBa{Ht (EBflo); cr-c!) , dl-de -.racrxod oxirHi Ot,Inqii (1) 3a BciMa

lviHHr\{H; \^,\, lHa,{cHIlfi nox-a6ox E 1oqKa\ rHit{aa.

3Ha'reuII (oeoiqi€HTiB ci,d, o6.tlcnrcrorl'ct 3a Ha6ruxcHuM[ 3rla'reHHtMfi cte]GAriB 3oBqrulltboro

i BII Tpi[lHboro opr€HlyBasnjl

Anr BpaxyBaHm reoMerp,rqHlix crorBopenh I{eHrpaII'Hoi npoeKqii 3HiMds (Ax, &) B piBHttrE (2)

Heo6xr.rHo BBecrH Jorar(oBl napaj'tc rp . tKr B paxalorb Bnt!{B eneMeHTiB BHyrpiulHLolo opi6HT}€dHHe.

lnclopcii, Bcix cKna/loBt'Ix cxcreMarl't'{Bt{x nox}r6oK ll]
2. PBs'tiot sadaai afia.\imuuHozo k.L'ti6pl|aHHt 3HLnKis Hasevrnzo 3ttiitaqHt Bt..r<i'.q1il

Mar€piar iur Bu3Hat{eHHt flapaMerpiB Mni6pyBaHrlt Qoro3HiMXa c(xaAa€rl'cr 3i

- rac[oprHux Aa{rD( Ooro(aMepn (rra6oparopt{e Kari6p}RarHt);

![ai:ra pe:ynrrarir auvipiB (x, z) a6o (x, z-, p, q) -rtq 3uiMKiB a6o crcpeoDap;

4raii.rr rco.re$rHH\ Koop0MHJr onopH"\ 'o'roK lccl- 06 , k'la.

B rHaveho a.'roprn \l poJB trrt] mraqi:

' qBi: Buxr.(H x ldHU\, noqarroaux oapaverpiu m aorrycris nepeBipKa naH^:
BDKoHyrorL ronepe,qmo o6po6Ky pBynbrariu BIrMipiB (oco6n,,3o aaxtxBl'tf,l aci erall

BrKoHyerr,cr rnr quopoB[x 3HiMKiB):

BU3IIAAIAIOT" NONPABKI,I NO EBHO TA E3O 3HiMKiB;

po3B't3o( cucreNllt npoloBxy]oTr iloTlrt noKx nonpaBK[ jlo HeB,!oM!i\ He cTaH]"rr' ]IeHr rMl'l

Bia BcmHoBneHoro 
^onycKy,
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Po3B'r3)'roqD cscreMy piBA,rH6 (2) 3a c[oco6oM BafiMeHlntx KBaapariB (3a y\toBt [w]=min),
3HaXOAnMO eneMerrrfl BFyapiurHboro ra 3oBEidr*oro opi€HTtTaRrr (boTo3HiMXiB ra trryKaHi 3Ha.teHE

clrcrrMarJr.rHr,rx crrorBopeFL (xi, az) B KoxHifi To.fli omo3Hiri(a.
fIoAaMo Blrpa3tr Arr KoeOrqi€HTiB piBrirrs loxu6ox (2), rxi B]-rKoprcraHo rlpll p8pax]'IrKax:

cr =(f+ x?i x /f )/coszd*;
c2: ( xri zri / f+ xr, - sin o\) / cos'?c!!;

ci=0:

co- x Y.:

c?=xi/f (x6 coso. f sinq-)/(f cos ce-xr, sin o- )- (XrX") /Yi;
dt- (xzi qlf + zri sincq)/cosrc.,;
dt = ( f + zli z,tt / f ) I cost @" i

do = f/ Y';
d'=0;

dt=a;If-z;coss"I(f cos cq - xri sind,)-(Z'2,)/Yi.
y OopMynax Br,r(opfcraHo xri, zri, x2n kn xn, 4i - rpaHciDopvoBaRi 3uaeeHHt Br.rMipcHoi

Koop,qjHarr ro.{(, BiaroBiaHo Ha ryru X, o, d [5].
3na.rcHHr BinlHHx qneHis /"^,, ,l..1i xoe$iqierrrir q, dj orpltMyli)TL 3 piBlrtHb (l), (3) 3a Ha6nnxe-

fi rMl, sHaqfHH'lrv e,.revefl iB BHyrpimHboro i rcsHiurHLoro opirFryBaHHt,

Orxe, piBlrrBH, floxu6on (2), qcla,qeHi r,r, i-r rc,{oK. aaror6 rMory cwicHo 3 ereNIeHTaMIr

BHyrpirnsBoro i toaniu$$oro opieHTyBafint Omo3EiMxa BIaHaIIIrfi 3lraqeHltl 3tux III(oBI,lx Axi, A4 i
Birkopl4crarir afipoxcrM],roqi slxxuii', axi xaparrepm) 016 ckcreMarr{qni cflorBopeHnr I4].

B pe3ynbrari po3B'r3)tsaHE 3aaaqi orpxr'yevo 3HaqeHdrl gileMelrriB 3oBHuIHEoro i BFyrpi rl{Eoro

opi€HTttsassr Ha3eMHoro 3IriMKa i Ta6trqlo 3Haqe}IE crlcreMar+I tx cnorBopeHE (Ax;, Az) s KoxEii
ro.rqi lporo3HirlKa.

3. E <cnepu$en arbvi doc,'rid cevHrrs cnoco6y. Ha ocsoRi Teoperx'{Hoi MoAcni (1) Btt(oxalro

aocri,qxeBHr 3a.qaqi Kari6p)tsasrt Ha3eME[x Ooro3HilIKiB 3a MaxglHl4\t]t raIIrM'r recr-o6'eKra.

3a pGpo6teEob aBTopoM KoMlr'Iorepuorc flporpa&orc qacrxoBoro ra IIoBHolio (arli6pyBaHltt

3IJil/KiB Ha3euHozo (homB\ivaatg nepeq6aueno ,IBa BapjaHTrt po3B't3aHHn 3a,.lagi B neptuo;|ty

clcreManrqHi noxJr6Kr (Koeoiqi€HTn noniHoMa) Bu3Harralorr cyMictro 3i 3Haxo.qxen8trt eteMeFriB

BHylpirnHLoro ra 3oBHiurHEoro opiel{rl'BaHl| iboro3EiMKiB. B lp)zoxt Bapla'lTi 3a o6.IltcjreHtrMrr

eJreMerrTaMrr opieEr)tsaHfit 3HiMKa BH3BasaIqB CnOTBOpeHWT XOOp,lxHar rotlo( lpoTo3rliMKa, tKi B

noaajrErnolfy a[pokctMyloTbct nomHoMoM.

I]porpaMa o6.nrcreErr neper6aqa€ o6po6hJ Bt[tipiB tK nooanEoxl-f)t 3niMKrB, TaK I crepeonap,

BnMiprHrr( Ha crep€oKorlmaparopax.

Vnoau nodentoeauun.uaKemHLL\j{ruxi9i
. po3paxyHo( napaMcrpiB xani6p)tsaErt BnKoBaHo nrru MaKerF{x {boro3tiMKiB vacdra6y

1:10000;
. Irr p@pary1 dB BlrKopllcraso 3Ea'reHnt EB8O f."" = I 95. I 5 I w, xo 

= 
o:0.0:

. Kt"roBi E3O Bi4noBiaaror6 lrr?rsoBo]ry Bsrra,fkf 3HiMa l' (t9'u{ < l');

. BlBrlaqeHo 10 TosoK 3 Blqollurlx reo;Ic3trnlltMrj KoopaLIHararIH, plBHovlpHo pGTauoBaH}r-\ no

nnorqi Ooro3lrilft4;
. E r BrBHaqeHH, EBHO 3 To.rEicrlo m-0.005Mtrt pi3}Mttt Bt{cor oflopHrix roqo( noBlrHHa

BiAnoBi.qar[ 3Ha,{eHsrM, HaBeaerr B m6xfi ui [l. 3]:

213
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K)r nonr ropy (aMepr (2 (o) lHa,{eHBs Ay,* / Y*"
't5" < 0.5

75-1050 < 0.3

105" <0-z

. 3a AaHuMr.r EB8O, E3O ra olopHux aarxx (3satlerrHt AylY=0,57) pcpaxoRaEo l(oop,quBarr

TOqO( Ea 3HiMky.

,4rr BlBHaqeHHr eJrerre{TiB (a-ri6pyBariHt BltKlareHtt}t c[oco6oM crslalcso fiporpai{y MoBoIo

FORTRAN i BnKoHasi o6srcneHnt.
OcHoBHrnv LTrrepi€M npaBr'rl6lrocri Mare\4antiqHo-i Motlcti, a,'ropr$ly ra nporpaMHoro 3a6c3rl€q€ss,]

3a,qaqi cra-ro o6'rEcneErtq ene\reFnB Brlyrpi Hboro opi€}Ir)tsaHHq Ma(erHttx 3lrj.r\tKin- B peyrr.rmi

BIIxoHaII x e(cnepr.rNreHriB [oxx6rut Brclraqerfit EBHO crasoBtq'rbl 6x,r = 6 = 3 MXM,5f- 4 M(M (3EaqetrHt

i6" = 1 95. 147 vM), rr{o BiruoBiqae cneqia,rhE![v aocnilxeH{tM [ 1 , 3].

Blcxosrrr. 1. I/1t po3B'fiaH[t 3aaa.]i coopMyt6oBaHo Mare;naru'rHy Mo.qen! (1) OorofpaM cr-
p[qHoro Karli6p]EaHHt Ha3eMHl{x Ooro3siMKiB 3a Bi,{oMrx KooplllHar olopEl{x roqoK

2. Onpaq6oBano afiopr{TM po3BlBaHIUI 3aaarri KtuIi6pyBaHHt Ha3eMHLrx 3HiMKiB BlI(oHaIIo po3pa-

xyHrul .Iljlt MaKeTItux 3HlMItrB.

3. AocniAxeHrrs fliarBep,4lrnu HaaiiHicrt lirKop,lcTasE

(K}"rn < I ") 3oBFiurHboro opie{ryBaHst 3HiMI{iB.

4. Perlnb falu cKcnepxMeHraJrbHrrx rocrirxeh6 ha Ma(crH}fx 3HiMKa\ fii Ll Bepa)q'rorL MoxtnBicrb

3acrocyBarrrrr a(a3aHofo cnoco6y,qnt Kani6pyBaHIE EeMerp[qfi]fl uuiDpoBt'rx (aMep

l.,Ily6u\osckui B.E- Kaiu6pos4a anuxo& M: Hedpa, 1982. 224 c. 2. ,{oparcuncxui A.JI

Vpaauueauue s (tomozpoxnempuu c yaemos,t ouu6ox ucxod xLx da bd // feodsue, Kapmozpabutt u

a3pobomocbent\a. 1987.-l@15. C. 131 I37.3.Jlaepoea .n., Cme\eHKo A@ AapoQomoc|'e Ka

A3pobomocl,enrc,rLoe o6opydoeauue:Vue6. dtt sy3os. M.: Hedpa, 1981 - 296 c 4 IIIkyp'leHKo N) B

KrLriSp)saHH, quhpa\u aepo(bomBHi^tkis 3 su\opucmaHHtlM doctidHo?o nonizoHy // l:eod$ie,

Kapmozpabit, aepoQom$ iMaHHt. - 2AB BLtl1. 63. - C 164 167 5 lAxypuewo IO B. rbomozpan-

itempu\ e kati6pj)ealuul 3Hi\,ttis npu no6ydosi epett a alimuqHoii QolnonpiaHzyntryii: .quc xaqd

me\H. HavK: 05.24.02. -Jlbsis,2001. - 143 c. MaauHotluc

I. Piech

Akademia Rolnicza im. H. Ko[41aja

USTALENTE DOKLADNOSCI POpOZENIA GRANIC WYBRANYCH
UZYTKoW GRUNTOWYCH METODAMI FOTOGRAMETRYCZNYMI

@Piech L. 2005

Resetrrches of accuracj utililies boilels estabilishment, rcgistercd on lhe coloutful
aeial photogruphs exec tedofPharcprugrumi scale l:26000 wds perfotmed. Ut[ities botde$

in open llrnllscape hare estabilished in photogramhetric developftent bi marking co-ordinates

ofa points ofbrcakdown- Rut\l landscape have sn externdlfea{ res which were shape.l

ulller iSricultulal sittg akd ih tthich slilt prc.lominate this kittl of econom)l,,Jisible in cnlonittl

fo ,rs, agrufisn sttucturc, husbahd4' and pla ts.

Wprowailzenie. Krajobmz rolniczy jest krajobrazem otwartym, kt6rego skladrlikami s4: uz)'tki

rolne, trwale uzytki zielone, ogrody walzywnc, sady i inne tereny uprawiane rclniczo, ziiomiki wodne,

MeTOilrKr &1' BnllaaKy uafirl{ K}"nB


