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Pqcc ampusaomct oc oet,te Aakfiopb\ arutn lue H{r noro}tcumer\Boe
pa$umue 4uEposoi Qomo?pa,v empuu.

The mah factors i\fluenced on posittu.edeyelopment of digital photogrammeb!
afe constaefea.

UJe y 1988 p. Ha XVI KoHlpeci Mixnapo,qnoro rorapucrea : tpororpauverpii Ta AficraHqiiiHoro
3oHAy8alrgt (ISPRS) rlhM HayxoBr.rM Ar{cuunniHaM AaHo lake Bt,l3HaqeHHr: qe - o6iracr6 re\HiqH X Ha)nq

sxi eafinarorccs or'priMaHHrM ilocroBipHoi iuQopuauii npo Oi3HqHi o6'eKrH Ta lx oroqexHr ltrJrrxoM
p€€crpauii, BrjMip}oBaHne ra iurepnperauii o6pasia a6o qu$poeux o6pa:ia, orpuuannx 3a AonoMororo
cencopin, xri Hc KoHTaKryIorL 6e3nocepeaH[,o 3 rl{Nru o6'€kraMn. MoxHa, Brjxolrqr 3 no3r,qii
croroAeHHr, KprruKyBaTIJ TaKe Br8rra'{eHHr, MoxHa fioro cnpliiMarH noBHicrro a6o m qacrKoBo, npme
Bat(nllBo ocMhcJurrn, uro BoHo 6yno raHe Maiixe 20 poKiB ToMy. tcua piv, rexnixa i rexnororii 3a qei
vac icrorao po:aury:ucs, i qe ouuuyno ua fororpaMMerpiro ra nucra]rqiiiHe 3oHAyBaHHr ([3).

y qifi po6orj noaa€Trcr y3ara,rLHeHlrii norrr,'l ra $ctorpaurrlerpixr, ulo e npeaMeroM
6am,opiqHoro saqixasnernrs aaropa, i lrlrcnr noaenoau eopnnemocn ,{3 qiei BenuqesHoi ct|epn
[ayKoBoi Ta npapraAHoi lirnbHocTi cneqiaaicrin 3 pi3Hfix raly3eii reonorin, ero,roris, apxireKTopiB,
ripHuKiB, 6yAiBen6HhKiB roruo.

(bororpar"rrvcrpir rx rayxoga i npurc,ra,lna Alrcqqnniua ricHo noe'rr:a'ra 3 iHU[tMr rtuiy3iMu 3HaH!,

npr{qoMy qefi 38'r3oK Ma€ rK TeoperHqIIy, T aK j l€xHi'{Hy KoMnoHcHry.

lla puc. I noKa3aHi ocHoBHi .r HHuKr, rr<i crroprororr "o6nuqqr" Ooror.paMMerpii Ha neBHoiry

icropxqHov) erdni, A sxe cavTararrbrrrfi piBcHb Ha)Kr i retHircu aurHaqae rrR xoHkperHi pxo{. rax i
3MiHr.r q6oro "o6nh.{qr". OopMyc rexxonori'rri riHii, 3a qKnM{ orpxMycrr,or roi q|1 tHuMi npoAyKr

OmorpaMMerpu{soi AirnEHocri. Ilpl,l rlboMy caMy rfororpaurrerpiro noAineHo Ha reoperfi'tHy i
IrpaKTrqtly. TcopernqHa <foronpaMuerpir <lopvyerlcr y err';rrqi cyxynxocri illeonoriqHxx nilxoAiB
aaHaroroaa. aHarilxqHa a6o unopoBa) Ta BianoBiaHr.lx \rarcAratHttHHx Motercfi. a npaKTrqHa

OororpaMMerpir, tpyHTylotrucb Ha BiArloBilHxx reoperHqHyx 3acaAax, cKepoBaHa Ha orp[MaHH,
KiHuesoro npon)Kry Ha ocHoBi iac'Ioc)BaHHq xoHKperHHx rcxHonorii.

TaKa cxeMa BiATBopro€ rK nonepelluifi cmn OororpaMMerpii, TaK i li cboroAeHHg, npr
aocKinrhBoMy auani3i i xayxoaovy nouryry voxHa 3naiTl.t 6er,ri,r rasqaHb, sKi Brn{BarxM),'r6 Ha crar
(bororpavMEfpii B Ma;6yrB6or'ly.
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Puc. ).Oc oc i,tu4Huklt, noa'Bati3 QytlK4iauysah t bono2ry MenpiltK ayKoaoi iuc4unnlHu

Tencp 3ocepeluMo cBoro yBary lra rr4x 3MiHax, ulo aiA6y,rrcr y SorcrpaMMsrpii KiHur xX
groJriTn i tKi cnptqfirrx"'rv norBy qfi+poBoi oorolpaMMerpil BKaxevo ua xiar,xa npurlrr.r.

flo-reoure, - qe Bgrx,{e3H}.rfi pior MoxnrBocrei koMn'rcr'epHoi TcxHiftH. tKruo paHiure,

SacTocoByFqfi o6qHcnloBarbHy rexnixy, uu varr xa yea:i ,ruue pearirauio rl,{ceJlbuux MoToIlBt To

Tenep xoMn'rcr9p 6epe Ha ce6e Boe HoBi fi HoBi{yuxuii. Y QororparvrNrel.pii ui Morcnnsocri peari3oBauo

a rimxox o$epax.

CTaro MotcnrsuM 3aB1ltKg BerltctM o6cgraM goauiuaroi Ta Bx)'rpiurtrboi nar,r'rri ra aucorifi
tDBtulKoAii onpaUlosysaTt BenBqe3rri MactBn A&Hnx Ta npoBoAr,tTH o6'rrcnrcsaJlbHi onepaUii
r|qlcKnaAHolo xapaMepy. Hanpxxr6A, cTajro Moncrusuna 6ylylarr.r uepexi Sororpianr ynrqii 3 Tt crqaMh
tt]4rKTiB Mepexi, po3s't3yroqt cvcreMu niHiiHr,{x piBHrHb 3 AccrrKaMH Tlrcrq HeBiAoMxx.

Ane npntqunoBo ixrua piu - ronan'rorep craB uprJraloM &ir (bororpaMMErpxqHrx BttMipoBafir
(MoHoKynrpHlrx a6o x crepeocKoni,rHrx),3aMiHuBUJr-r co6oo Aopori aHaroroBi qfi aHarirr.r'rHi

r0ororpaMMgTpu,rHi rrpruMr.r. Ha (oMn'orepi voxua euxoxyaarr pilxouaxirxi rpafiuni onepaqii, i tto
nptxqrnoBo Bancrrr{Bo, - nocrara pearbHa Mo)K'rasicrr vacrxoao, a no4eryau noeuic'no aeroMaf}.ByBarn

oorcrpal"Msrpn'rHi Bl.rMiproBarbHi oflepauii. qe o3Haqac, lro oneparop-OororpaMMerpxcr 3Bir6Hrer6ct
ria o6Trr(nfi Boi peMicHl.rubxoi po6or{.

Ilo-aoyre, Oororpa{i'Inxt sHiMoK, orpnMalMt rK peynbrar ibororpaQyBauHr o6'erqa, BXe fie e

AoMiEyFqrM isoopMauitHlrM lrocicM. Ha 3MiHy iboroeMyrbcii npltirurn HoBi 3aco6rr, cepeA rKhx
ttai6inbu lliKaBr.iMt 3 no3Huifi reoMErprrqBoi txocri € ceHoopr.r rrny "IpHnaA i3 3aprAoBr.tM 3B'r3xoM"
(fB3). @oroKaMepr i 3oKpeMa aepoooroanapaT r.i 3aMiHrrorLcr ur{$poBr.rM, xaMeprMH Ta qxlbpoBrMr.r

3HiMai6HHMr.r cuc1rMaMr,r. qefi nepcnexrrrBHut urJrrx Bxe nor)DKHo yBifiuroB B aMaropor,Ftfi csif i ,qeuo
noEirBEiue y OoTorpaMMgr?t.rFy npaKrrrKy (HacaMflepeat qepe3 BucoKy Bapricr! aepo3HiMa,'r6Hrx
q,rtbpoBr,x cficreM). Ha1'oMHior6 isurqi cnoci6 orpxMaqHr eropoBoro ifororpauuerpavaoro:niruxa -
t|urrxoM cxaHyBaHHr (boTo3HiMKa - aocvTr, Doulrtp€Hrlfi, TaK q, iHaKUre cLoroaHi lDororpaMMsr?it
onepye 3 ur(bpoBlrM o6pa3oM.
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flo-roer€, r,ro6anrHi no3nuiiHi crrcreMt (GpS), ,Ki cnpuqxHrjn, cnpaBxq@ peBonotliro B
HaBiraqii Ta reoreii, KapAnHanbHo BIlJItlHyJrI, Ha tfororpauuerprj,rni TexFororli. 3oKpeMa, GpS
BCTaHOBTTOTOIL Ha riTary i qe 4ae r"ronoraoicr6 3 Bficororo roqflicrro B noeAHaHHi 3 sageMuoro cmnuieio
BI,I3IiaqarI' npocropoBi xoopAr.ruarr rlenrpia fororpaQynafiH, 3 ToqHicrro Bi,q oArHljq6 Ao Aecrndt
caHTuMsrpiB. Tari 4ani crarorr axe ne Aononaixnnun (en qe 6yno B 70-x poxax XX c-ro,,tiTrx flps
3acTocyBaHHi paAioreoAe3HqHrrx crrcTeM), a ocHoBHr,tMr,r A,-r, [oAairbruoro B'KopricTaHn y (poTorpaMMsl-
pllqHqx TexHononrx,

. IcH),rorb i iului rtxnHlrKrl, iHTerpa,tbnrli BnarrB,K x Ha (bororpaulrerpiro, a ro.rxrlre, Ha qaQposy
tfororpavverpio, e ayxe icrmHfiI(. Can4e gour,l B cyl(ynnocrr [oKa3aHl Ha ptc. Z.

Marevaraqxi
MeTOAA

fno6an6Hi no3nqiiHi
chcTeMI{

Ilporpavui
saco6tr

KoMn'lor€pHa
TexHina

feoiH+opMaujiHi
TexHorofii

qropoBa Sororpaoit
Ta 3HiMarr,Hi crdcreM[

Iqepuia,rLHo-HaBirauift Ri
CUCTEMH

Cexcopu i 4lrcrauqifixe
3OIrIyBaHHt

Jlasepne cxaxyrannr

3acrooyaannl
KaprorpaSir, ronorpa$ie
fIc
Vnpaorilra repnropirr'rN
MoHiropr.tHr AoBKirnt
flpux,ra4ue sacrocyeaunr

Puc. 2. .I nHuKa, 40 srausanmb Ha pusumoK i cmaH quqposoi donoepau]tempii ma ceepu 3acnocr6aHH,

Po3rrrEeMo xopm(o cyr6 t(ox[oro 3 qtrHEu(ig, sKroqexNx !o ofic.2,
Mareuattqni lteroar.r, MareMarn,r{y cyf6 OororpaMMfipii sraHoBur6 aexropHa ajrreopa ra

aHajriTuqHa reoMsrpir. OysIaMeHTa.rrEH[Mlr Ar,rr aHariTrqhoi OororyaMMerpii (a BoHa e 6a3oro Aff
turoposoi OororpaMMErpii) € yMoBa KoniHeapHocrj myMoBa KoMruaHapHocri BekropiB l ll.

MareMarrr.fi MsroII.r, rKi 3acrocoBytorEcj y +ororpaMMcrpii, rpa,qnqiiuo rraoxaa noauurrll Ha
,qsa nilpo3Ainn:

- MeTOJIH noneperHbol o6po6ku 3o6paxe r. olpxMitHn\ 3a aonovorolo pi3flux ceHcopis:
- lreroArl QororpaMMerptrqHxx no6yAoB Moaelci Aoclirn<ysaalx o6,exrit.
Ilonepealc o6po6(s 3o6prr{errL Mae Ha M€Ti ycyuennr geoopuaqii o6pary, u1o cnprvrinenr areo

3oBHiurHix a6o BryrFrirxuix urlnuuria (peQparcqir armocQepll, gllcropcis onrfi.ruoi crcreMa, Ae$opMaqi,
ifororparlivuoro uarepiall,, nor,lulxt npu cxanyaanai Qororpa$i,rnoro eo6paxeHH, Touro). CaMe roAi
BnMiprHrii o6pa3 (3HiMor<) 6y4e npegcrarrenufi y BfirnrAi cyKynHocri n.rrocrnx npeuorFxux KoopnrjHar
(x, y), rKi 3 Hafi6irLruorc ivoaipxicro eianoriAa,u 6 ii icrr,HHtrM 3HaqeHn M (xo, y"). IH[a 3aAa.{a
nonepeAHboi o6po6Ku 3o6poKeH6 crocyerbcr [oKparqaHH, ,Kocri 3o6paxeHHs ({oHTpacr, onrfi.rEa
ulin6Hicft,, Korr,opoBa raMa ror{o - Bce r.le B cyxynnocri Ha3lBaror6 paAioMgtpxqHyMr.r xapaKT!-

quoPotsA

OOTOIPAMMETPUI
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prjcrnKaMr,), a raxox 3a Heo6xiIHocri ix xovnarruoro (ytllinlHeHoro):arracy, ocxi;rlxl o6ctr iHoop

Mauil HaBiTL,4nr o,uHoro uu$poBot o 3HiMKa € aocr,rrh Benuxltil

Mero,qu {oronpaMuerp$rHsx no6yaoB - Lte ruraorlHi 3a,la'li aHa,riT,i'rHoI $ororpaMverfii:
Bfi3Haqe rlt flpocTopoBnx KooparHat TorIoK 06'cKla 3 noolltttoKoro 3HivKa Ta cl€peorapr't;

- nepexiA Bi,'l HaxuneHoro 3HiMKa llo roPhjoHTaJrl,Horo 3tiiMKa B 3aaaHo^ty vacrura6i (TpaIrcoop-

M,,BaHHe nooalrHoKoro 3rriMKa);

- flptva fa c'iepHeHa rfolorparrrtetp +ra raci'.ntr:

- Bra.vHe opiFHr)BaHHr nip 3HivxiBl

3oBrriu,r€ (a6cornorHe) opi€HryBaHHt oororpaNtN,erp!'rHoi Moae.ii c)6'cKra;

xo6yaoRa onopHtx Mepcx cnoco6aN!x OolorpiaHry,rtnii;
- qudpoBe oprooororpaHcoopvyBaHHt (crBopelIHt ltt OpoBxx oproooroKapr);

- no6yAoBa tuopoBlrx Molenei 06'€xriB, tllr(bpoBnx Molenefi peib€oy 
^{icqeBocri 

roulo

Yci qi ganaqi ,qocrarHl'o onpaqboBaHi i cranoBrtlb 6a3y aH&'Iirr'rqrioi OororpaMMerpii [1, 2]. A q',l

€ Tyr MoxjruBicrb rroAarl,rrrrx HayNoBfix ao tyKiB? 6e3nepeqHo, TaK,I BxdKeMo JlHIue Ha oAHH acneKr,

IIpu aupiaaronanui aHarirliqHoi foro-rpiaory-rruii (a R3arani B aHa,liTl+rHiii tbororPaMMerpil)

nplrfiNa, lbcr Ja 6aroBl \rone.rL. uro no!IH.lxu BxvipiB IloitrL BHna,4KoBtiii xapaKrcp ipo3tlollJtrol6ct ra

3axoHoM faycca, To,li e Bci lli,qcraRx 3acrocoByBarx l\leroA ljiliiMernurrx KBaIpariB B w(bpoBifi

Ooroj?aMNrerpii MD nparHeMo Ao aBToMaruqHoro BHi\ ipIoBaHHt crepeonapfi Moxlla npxnycrxrx' Iilo

BHacniAox rakoao aBToMarl.rqHoro npouecy B rlecnprqT.rlllBxx rrlicutx 3o6paxo{Ht (J1ic, 3a6y]]oBa. RoAHa

noBepxB fouto)i Lte; npoucc 6)ae oynpoeo,axyaarnct fpy6llMt noMtlllkaMl{, foai BapTo 3acTocyBaTlr

iuuri niqxoAr, rxi onpaqboBaHi B MareNtar[rHiii crarucrtrl{i,3oxpeMa B oqiH}oBaHHi napaMcrplB' -
po6acrHxt cnoci6 a6o cnoci6 HcKsa,qparmHoi qryHKtlii Brpar'

V {ororpavuerpuvnux BipiBHloBanLxrx ooepauitx po6acrHxi cnoci6 locnia}ryBaR npoQ.

C. MorijnLHxfi, a Baxoptcrartrt HeKBalpa-rurtuoi {yxxqii rrpar - npo$ O Aopoxt{FoBK ; [l] Are qe

cTocyBanocL tlroro:o6paxerrl, a tKa peaJrbHil iiaPlhHa npH B,{KopMcraHlli aBro}laTlrqHux tfororpaNrMeT-

pHqHHr BH\tipiB. - ue valor b tloKaid I H JoLr'liDXellltq

Iloonnuei saco6u. flporparurri :aco6r, ulo Br''xoprc'roRytorlcr u rrr$pooifi {ororpavverpi-i,
yMoRHo Mo)ora no{irr{r''I ra ABi l'pynu, Ao nepuoi BiAI'eceMo ri' u]o peajli3)rorb !]lo 3alaqj

aHa,riTlrgHoi 4rorolpaMMerpii (nepeniK ocHoBlltx 3aAaq HaBeaeHo paHiDjc). ,4o xpyro-l rp) nr Bj.0xecrMo I I

nporpaMH, td crocyroTl'ct paAioN{erptqHol'o ollpalioBallHt 3o6paxeltb - onrrqHa uinl,rlicrb' xoHTpacr.

Koxip, BnpiBHroBaHH, rycr'llHu i KoH-rpaory lla crHKax (inbxox o6pa3iB' aonacysallrlq pa,qioMerpfirIH'l\

xapa(TeprrcTxK HoBoyTBopeH}lrl eretteHTApllllM qacTrHKaM o6Pa3y (niKceJrt^l) 10 10, TaKi nporpaMt

,qarcT6 sMory CIUCI{aT'I i po3t-Opraru uHopoBi 3o6p&{ellHt, a Ta(ox floAaBaTU ix R TaKxx claHAapTlfx

OopMarax,3 rK|NI Moxyrb oncpysarx iHlxi nporparru, ncpenyciu CAD_IIporpaMlr.

flporpalrri rrporlxrn. ulo Bxt{opHcroB)loll,cq B uHL}poBt4\ {DolorpavMcrpxqllHx !laHqig\' I

Iourrr, pi3HoNlaHirHuMIl, i ix HatBHicrL-BiIcyTHicr[ 3anexu'f6 Bi.q $ipNrl-,-Bupo6Hxxa. Iie3nepe'lHo, tuo

npoqec po3[rupell]I9 nporpaMHxx 3aco6iB € ]lencpepBHl'rrl Bi;rsllricrl $ipu HaMara€TLc, 3po6nTu naKer

yHiBepca,,*RuM, 3acrocoBytoqu MoA)'jl6HHii npaHullr Hapou(yBaHItt IlporpaM B aetKHX BHnaaKa).

BiA'{yBaerLcr neBHa opierrl.aqir Ha o6po6Ky 3o6paxeH6 (3HiMXiB) l(o}rKpe',rrroro 1any (paaiorrokaqifintix,

cKaHepHrx, xaapoBttx. Tejlesi3ifiHux rot(o) Ao IlaillorpKrilrux Irancrie rreo6xiAlro BiaHecr po3po6Kl'l

O;pM LH-Systems (ltlBei'iqapic) ra lntergraph (ClllA).
tKi rorosHi 3aBAaHHt r]T gnnsxaror;? I-lc c rraporqyaanrlr fiporpaN'Iljux laco6iB' Ha/.laHnq iM

yHiBcpca,ILtrocri crocoBHo rlorcqtrBoro onpau,oBaHlt, lo6paxerrs. olptjr{aH!'lx 3 pi3ltlrx cellcopiB' Ilttue

3aBAaHHrr - qe oflpaqloBaHHt nporpaMllax 3aco6iB. tl(o aaBarul\ryrE 3Moly aRToMaruqlro Bl'l(olryBartr

srMiplosa, ,ri thororPaMMerplr'IHi onepartii (rrouyt craneaprHHx 3o6paxclrh, nonlyK 38 t3KoBtx roqoK,

nolIIyK cnirbHnx roqoK B NtixN{aplupyrHory xcpcKptlT; rolllo). OKperloto Bei 
'KoIo 

npoojleMo}o e

aBloMarmartis npouecy iHl epnperauii 3o6paxe, n,. uro rio)rcl, HillxBarlacl2 tK 'aBrol\iarr3allit AeulfiOp)'



BafiHr 3r'riNr(iB", Lir npo6reMa looi He Bupiurerra. i Mox,rago, 3 norBoro HoBiTHix ,.oxcreM 
ryqHoroiHTcneKry" rdu Ha6.nx3r,rrficb Ilo ii xoqa 6 gacrr(oBoro st piueHHr,

KoMn'Ior€pHa rexHiKa. IJe € HacaMnepen caM (oMrfrorep, qo xaparqep!3y€Tr,c, Haii6irLruBa)lc_lflBallh naparrrerpaMH: o6crru 3oBliDrHr,oi Ta BHy.rpiufiEoi naM,rri, rrlBr.{,qr(oarr, po3Mlpx tamroulrHHjcr6 eKpaHa, Mo&,ruBicr6 npar[oBaru 3 rya$iKo]o ra neplroepiiiHi npxcrpoi (cucreMa
crcpeocnocrcp€xeHHr, .qpyKapcbxi npncrpoi, 3aco6a croopenne uepexeB[x crrcreM, rxrorrepu Berur{fix
fop:varir rorqo). Br.rMoru ao rex.i.trrr{x:aco6ie. rn i pexonren4auiio" ,orpiOrr* 

"*pauiirrrx cxcreM,Haii,{acdule no/'lalr)rLcr Br.rpo6ro{KoM utOpoBr.{x 6oro.paMnerp!"rrux crarr,tiii,

, 
uutortrc, uo KoxHnx ABa-?+l| po(, noryxHicrb koMn,orcpis icrorHo 3pocrae. ,n nputol4rt, Bnpeci :'aeu;ruct ooBirto^rrcHHr, rqo l{a noqatKy 2005 p. B tno'ii po3po6nefio 3oBHiru}rb traM,rrr,,,Ka

.cpeBlrtry€ B l0 000 pa3iB MorotxBocri cyla*rux ,taepalx,, 
aricrcis. 3p*y,,,i;ro. ulo 3ara,.rr,H,,, Hay(oBo-T€xrliqlrui nocryrr B rtii c$epi 3yrroBneHr.li po3kBiToM ,x Qy,,au"arra,""r* AocriAxeHb B o6rac,ri

0l3lrxu, Tan i 3lo6yrkaMu B coepi iui(poenc$poHiKn. Ha Uacrr, Uefi npo,r"" 
"u" 

,rorn .ruuy .reHAeHrlrro,
a ue o3Haqae HeMaHyqri po:rurox uufiporoi $morpaMrvrerpii.

. I]rrbpe&r -tbq)nrradis 'ra gsir"ra.rrrni cscrevrl. t(uopoBa oororpasir crpiMKo BBrpBMacL B ,raury
AHnbHlcrr, i iJ npr.rcyrHicrL Ha piBHi aMaropcLftoro, npooeciiiHoro ra nuy*ouoao au"ro"y"u"H, HeBflkrrHo
3pocTae. y (boi.orpaMr,reTpii rle q"lro Moxrl,tBuM 3asArlr! norei xa puaty JliHiiioK.ra MaTpnqE Il33 3BxcoKoto poSIi,thHoro 3IarHicrro,

IIopiBHrHo 3 avaropc6tulru qlrfpoonul xavepavu tfororpavne,rpir nucysa€ 3lra.lqo Bruli BxMorr{
Ao ltaippoBrrx aepo3Hilranrulrx cucrcv, Boxr :BoArrEc, ocr, Ao Lroro:

- onrrKa raKr,tx cr.{crciv [oBrrxBa 6yru a]rKe Brjcokoi ,Jrocri, npaKrnqHo ..6e3,qnc,ropciiiHoro,,;

. - ceBcopr rnny 1133 norunni nepeqaear! ({iKcyBa.l') o6pa3 3 Bkco,.oro po3rin6Horo 3aarHicrro i,KlcHfi lvtu pajttoMeTpLjt{fl xtlt!| \apaKTepjjcTariaMu;
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3MOIy OTp[MyBaTu
- oaxaHo (t!re He o6oB'r3KoBo), ulo6 olrroMoM€HTHo ra{a cxcreMa rtaBaqa

Maru 6noKh 3oBrliurHtoi raM'rri In, 3anxcy Oarar6ox :niur<is, o6crr

B TAKrrx cr,tcr€Max jtoBuHHi 6yru Gps-uprfiMa,ri, Dlo cxHxpoHrro xpauororL 31 3HtMaJr6Holo
xaMeporc Ta,larcrb Nrolicrluricn Qircyeanr npocropoei xooprurraru Llerrrpie npoexr[fi r nouenr :uruarrv.r, amxox,inep!ianuno-uaeiraqiiHi cacr€Mu (INS) Anr $incauii ,.l,r ir Hax'.qy'*r""p, u n*.,...n,"ror,r".

. Ha croro4ui lulre xijtbKa OipM (IllBefilapis, Hiveq.rnHa _ CIliA, eucrpi", yrpalnal npoAy(vrorr>
Taxi 3HiMarbrli clicTeMn. Hafi6ijrhlx BiAoMRNTH ra rexHi,lHo AocKoHa,,ruMrj (gianosilHo !o Tixr,Iq rqoonucaHux BHMor) e cficreMn ADS40 (Airboroe Digital Sensor), Bxpo6Hh{rBo rxRcjilapc6koi eipM, LH_sjstemsTa lliMeq'koro qeHrpy DZLR (Doutcsches zentrum fur Luft un Raumfahrt), a raKox DMc 2o0l(Digital Modular Camera), Bnpo6nrrqrBa Oiprlu zI Imaging. B y(pa.iHoivroBHii.,rirepa.ypi nari npo ui
cucTeMu voxHa 3nafiTn s [3].

IlputufiroBa pi3rHur Mix r"rrH rrRoMa crcltrraNrx flonrrae B ToMy, rl{o B ADs40 Bqxopuc_
ToBycTbcr [l33 MaTprur (uo Aac aMory rotacurfixyrarn orptr,raHe 3o6paxeHH,,K taKc, uto € aHaloroM
acpoQcrr03'Il\tka - ueH rpalLHa npocxuirr.

3a Br.rcoKoi rxocri orprvanxr qnrlpoeoro 3o6paxeHH, crcr€Mu raxolo Klacy rroKx nlo € aocurb
nopor l,l\tfi. I ue r ctptrvJto,[,tv q HHrKol\r.lrc UJ{poKOtO BnpOBaar\eHH, ix s npat{lflxy. ocxlnbxll He(oxHa QipMa cepclrr6oro llocrarr(y r{oxe npHt6arH araparypy 3a 1,5 v,.ru, 4onapie.

- 
llpoTe uiJrrx o(pot(o.o 3acTocyRafiH, cucTcM TaKoro THrry e AocrrL nepcneroxBHrM. OqeBflAHo,

6yae Teraenqir Ao 3HrxerrHg Baproc,r.i qK 3a paxy'oK 3AerreBJreHH, 6a3osrix koMnorieHTiB ([I33 _
ceucop, DporpaMHi [poIyKTu, GPS, INS roulo), .rax i : noleoro ronxypeHTocnpoMoxHxx npo[o3r.tqiii Bia
rH0llrx Bupo6Hr,lKiB,
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Cerrcoorj ra aucranuiilne:onaygaHHs. y ,aucrattrifiHoMy 3oltayBaHHi, KoJru faerbc, npo

,tociriaxeHHr BetrxKr,tx repuropii:i, orpuMaHH, aarBx 3 HeRlrcoKoto rovricrm, :are oncparr-rBHo, H liiiHo j

s€,loporo, Br,rKopxcrosyrorb arapalypy, [(o cllpl,tiiNiae BHnPoMiH]oBaHHt B llrlxxx alatla3oHax, aHlx ue

yae Micue B Oororpaoii. l oAi i ceHcopt BirnotirHo xararltrosaHi [Ia npuioM I'eBHux ctlrHania.

HHxqe nola.vo xapaKrepucrrrr aianaronia er'IexrpovalHlrHoro arnpoMlHIoBaHHv ra BiAnoBiaH,l\

rrniB anaparypd, uo Aae 3rvory pc€crp) Baru raKi xBlrni [4, 5]:

- BuarNre oBiTro, 400 700 HM (HasoMerpiB) - dororpaoit;
- 6"'rrrore irldlpaqepBoHe cBirno,700-1500 Hu - diolot pa$it;

ccpcaHc iaa,lbxe iHifpaqepBoHg BHnpoMiHtoBaHHt, 1500 HM - I MM tK npriNllal: reo.rloBi3op;

- Mi(poxBHxi, 0,1-30 cM - rx npuKnaA: tiiKpoxBrjx6oBni palioMelp;

- paAioxBxili,7,5 MM lM- tK npuKrraA: paaapl=2,5cM;

- paaioxBrj"ri, l0 cM i0 xM - rK npr.,tc'rar: palAp 60l({)8010 orntAy.

3arolorripuurt ' rc. uro npu i6i.rblrreHlti qoB^xHr.1 xBtt,'ll loqHicrh BrrHaqeHHt vicuporlau)BaHlIt

o5'€Kra 3Hiurycrbc{. Ilpore y OororpaNlMe-rpii xocvi,rHiii qe He e nepeno oio, ocKinLK[ iiaerbct He npo

raprn Bertltllx Macurra6iB, a npo iHTepnperaqilo m npuB't3Ky o6'€xriB Ta tBrl! 3 BltMoraMtl'

cniB3By.{fl Hrrry 3 ao.{Hicno reorpa0igH}rx xapr,

HoBi TcxHorori.rni piuegHt 3aBxatr noB'gsaHi 3 noBolo anaparypox). Caue ao t1r'oro rtanpnrlxy

c,iiA BiAi{ec'r'n paaapry iHrepoepoMelpi}o. Parap, Bcra}IoBrelt E a cynyrHuky! ut]culae e rritrpo-

\rrjrloBoMy Aiana3oHi noryxHi KopoTKorpHsani inny;ILcr (a Int Hrx arrvroc(bepa 3elfii, xNlapu a6o

ia,{uMneHicrb He nepeDKoau) Ta npuii\rae Bil16rtri BiA nosepxHi iMnynbcu. yTsoproerl'ct roto''paMa,

rxa nicrr cneqiMLHoi raovn'rcrepHoi o6po6Ku,xae BxAaMe 3o6poKeHHt. B xrcroMy 2003 p KocMi'lH'lfi

Kopa6en6 Endeavour (C[iA) Bin3HtB 94,5 7c noaepxui 3elrai. I-eor{elpnqHa rotlHic']}, B trnaHj 20 M, no

BrcoTi 16 M, a Do3Air6Ha 3larHictE craHoBtrb 30 Nl.

Tarrfi, Ha ncpIrrqt norrrA, KoHrpac'r trix OmorparvlNrerpiep ra AlIcl?HuiiiHLrM 3oHrryBaHHtM R

ocraHHi poKrj Biaqftro crtjpaerlcrl 3pocrae R3a€:1rHa 3aqil(aBneHicr! d)axiBqiB o6ox HanpgMXiB. oct(i,'lr'ktl

HanprMKn KocMiqBoj {ororpalrrtrorpii i ,{3 :5:uxyrorrcx ra B3aeMHo AonoBHftJlorbct- LIr nosuruana

reHreHuir. SernepetrHo. 65ae nocrurronar rlcc i polaHaalrlcb.

Jlageojgixari),BaHH!-9li!@ Jla3epxe cKaHysallHt 06'exra Aae:Mory orplMarl', fioro npocropoBy

voaefi, y arr'.Drai Dicroi ciTKr To.tok 3 Bl.i3HaqeHHMn npocropoBlrMx KoopAr.rrraT artaa [6, 7].

Ha cboroJ iruHii leHb pcdtiroEaHo .Lcri,rsxn rlnis ilarcpHttx cKcHepiB. tKi aclalloB.llorolL Ha

.riraKy (LIDAR - Ljght Delection And Ranging) a6o x Ha 3eMri GtanpuKrar, cknHep CYRAX 2500,

KoHUepH Leica Geosystems).

3 ;rheparypn ai,uouo, rito ic'tyor'b rBo Br1,1lL na3eprrrl}' cHcre^t, cKi pi3Htrt cq Mix co6orc r€oMerptrq

HOIO CXeMOTO Br3Ha.reHHr BiAqA,li. B flepuoily - Bi,LqaxL o6qtcn]oeTbct no qacy llpoxolgKeHHrl curHany ,qo

o6'ekra i Hajaa a6o x (}a3oB},M Meroroll, nopiBruHHtNr (ba3 BucxitHoro ra npniiHrroao curHtu']i3.

B iHUroNry - Bia,lat! orptN{yrorL 3 Tpt{K}THu)ra, }'TBopoHoro ro,tKolo po3Tally8aHHt Biaxl.lrtro'lol o

!3epKarra ,la3epHofo npoMeut, Toltroro Ha noBepxrri 06'eNTa lil olfrrqlll,lrl llellTpoM npurajly, nlo

BcraHoBreurii Ha reBrlii Bi&ta-'Ii Bill o6'€KTa. [[c raK 3BaHLiii "rpiarryneujiutli" Meror, i nopiBHtHo 3

nonepeAHiM y Hr,oMy roqEicrl R!3HaqeHHq Bi.lli inoHHx)erhc, nporroptlifiIlo llo KBaApara Bi&lali
"npr.r.rrag'o6'exr".

Ilaa:nrj'{aiHo Berfixo}o n€peBa.o'o niraKoBoro ,a3clHoro }rero.ru flalr Qo"rcr'paMMelpHqHxM
Mer'o,L(oM rro6yaoR,r uBopoBoi n{oreni per6eoy (IIMP) € BucoKa UlBtraKicrt' cI(aHyBaFHt (uia 5000 Ao

100 000 fu) Ta noBria aaroMar 3auit orpfivaHHt npocropoBnx xoop{HHar rolrox o6'eKTa B qaci

KOMn lorepHofo onpalGoBallnt.
C ii rIeBHi HeAo]Iiku raKoro cnoco6y no6)',qoB \ud poBoi MoAori o6'ena Jla3eprluii poMiIIL Moxe

Bi!6yBarlrcr, He lia IroBepxHi 3eMxi, a Bia o6'eKriB Ha Hit (AepeBa,6yAaHri , anoMo6iJri rollio); roily raky

pearBFy IIMP Tpe6a '1ro.rqcrlfru". qo6 o-rpHMaru Mo,let} noRepxlli 3cvli, floryrruicn lalepa nae IleBHi

napaMeTpr: ToMy MaKorMtutbHa BHcola rorbory € o6Mcr(cHolo j 3ane)i{trb oar|:Tl,l'lHo Bi,Ir t$oro napaverpa
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Ha Kparx o6'ema Bi/'l6uTr'r poMeHr He e qiTKHM, ToMy BiA6nrnx cuffianiB 6y,qe KirbKa, uto cnpufiMaerbct tK
po,lMtfricT6 06 .lcla. B raKxr )nroBax ro'rHi(rb BnjHaqeH[q Noop^xHar , r;pruoto.

,rlasepHt.tii ny.ioK npu npoeKTyBaHHi Ha o6'cKT nocrae [flrMoro, po3r{ip rKoi 3a,iexxrh BiA BiAAaii
'hprjraA-o6'eKT". llrjM Bi,q.qa,rE 6irLuJa, TuM 6irF[a rurrMa Ha 06'€Kri Ta H[xqa roqHic-r b norr,rqircaaanr.

OAHTM 3 TrnoB[x "rimxoerx cr<anepin c rauaAcLKr.rii cKaHep ALTM 1225 (Airborne Laser Terrain
Mappcr) SipMu Optech. K,'r cxaHyBaHHr (nepneH,unKyrrpdo 4o:rinii nonrory) - 20o,3reRepoBaHa
qacrora cltrHary 25000 fq (25000 BuMipiB 3a I cl), a Aiana3oH Br-rcorx nonr,oTl, BiA 300Io 2000 M.

Jla3epfla njrrMa [pr,r Br,rco'li no:rrory 1000 M craHoBurr, 25 cM, a ro.lHiorb ro6yAoBs llMP
craHosHrL 15 cM. tKnro Ba6parq npu onpaqmnauni ocranniii eia6lrlri cxrHa"'r, ro orpfiMaeMo I-IMP
nooepxni 3eu;ri, rxulo neprunfi - To AicraHeMo BHcorr acpeB, 6yAriHKis roolo.

lllo crocyerEcq Ha3eMsHx na3epHlrx cxcr€M, To npaKTh.rHtiMh jlocJlilxeHHrMr.r BcraBoB,leHo, r{o
oAHl.rM 3 l(palq,lx npu,'raAiB € 3raAar{Hfi sriqe Cyrax 2500: flpr.r Bi.Dlani ,qo o6'€(ra BiJl 10 Ao 50 M ro.rBicr6
BIBHA'IEHH' KOOPA'HAT CTAHOBXTb 0,5 MM.

3po3yMirlM € Te, qo np'l cKaHyBaHHi crcreMolo He orpuMy€Mo 3o6paxefiHr o6'€KTa, a ritbKx
I-IMP. ToMy peKoMeHroBaHo BxfiBartr aaHi Lidar &1r no6y4oBu I.IMP Ta qrr(bpoBoi Moaeri noBepxHi, a",rt
orpfiMallr{r uHopo8Hx MoAexefi 06'€KTiB, po3rarxoBaHux Ha 3eMri (6yAHHK!l, AepeBa), nJrr npocropoBoi
Bhya"rbartii 06'€k-ra 3 pi3Hux ro,Jox 6a'reHHr, no6yaorr npo$i,ria no saAanhx HanprMK:x roulo.

feoitt[opnraqiiini c}rcreMx (IIC) i Texuo.rorii rex xoKopiHHo jMirrxnH nornll ua {nrorpavuerpiro.
BiAoMo, ulo B fIC onepyol h 3 NrerprrlrHurur, rpaoiqAuMu ra onrcoBHMfl Aarrnruu. Chox, i uerpnr<y, i rpa{iny.-.

(o6pa3) Irt I lc-rexronoriii Moxe.qocl.ir6 eibemuErrio nocraMrra (bo{orpaMMerpir. I rcfia pi.r, qo ocKin6l(x

roJroBtrHM iHcrpyMeHToM ,qjrr fIC € KoMn'rcTep, To MycHMo Marx rliftbpoBe 3o6paxeHHr.
36ip ra onpaqloBaHHr ,qaHrx B i{uopoBiii SororpauMerpii ricrro noB'r3ycr6cr ra opiclrryerrcr ua

I<oHKperHoro cnoxuBaqa. l'oMy re, r{o noka3auo na puc. 2 liq xarrorc "3acrocyBaHHr", cria rparryaart
rK "cucreMy KoMyHi(aqir'' Mix uuopoBoro OororpaMMerpieF Ta xoHKpernuMr{ Kopuc'r'yBaqaMr.t. Cnek"Tp

raKoi KoMyHiKarlii Ayxc unpoKfifi.
y Kagrorpaoi-r (B roMy qucili i B urropoBii Kaprorpa+ii) BuKopftcroByerbc, roflorpa(bi'rHa i cneqiarhHa

in$opvaqir s uu$poeouy Bnr"rrlri, rllo € ocuoBon rrr crBoperu-u ronorpa(bivur.x irerumrnmo< xapr.

A,.u reoiHrlopMarliiiurx orcreM B[xiaHoro c irrfopnauir, 3i6pana ni.q qac (bororpaMMsrp[qxoro

orpaqroBaHHr 3o6paxeHB y Brlfrt'li rei\rmrRHux rnapiB (HanpqrcraA, rii(poryaoir, penbeo, pocnnHH{fi
rroKpr.rB, iHxenepHi cnopyllt louro).

Anr po33'8aHHc ynpaBniHcr,Krjx 3a,[aq 3anexlro Bir] -rx 3Micry voxHa BHxoptlcroBysaru ul4q)poBi

oproooroKapr h. uMOpoBi c\evx. Ipoc ropoBi Mole.ri noBepxHi roulo.
MoHiTopHHroBi 3alaqi 3afiMaror6 Bce Ba)cnrBiue Micue b airn6Hocri c)cnilr6c'rBa. TaKi [pupoAHi

KarannbMl, rK 3eMnerpyc, noBeHi. 3cyBH Toulo sHaro,qflbcx rcnep ni! nocriiifir-{M Har.irr,(oM

cneqiaricris. A.q.nr lltx i kaprfi, i BB,qurre 3o6paxerrHrr, inpocropoai uo4eni e naA3BuqaiHo KopucHrrM

MarcpiarroM, rrpr.rqoMy rre lixbKr, Anc Bi3yarrbHpi ouitlr{H. B ltoniroprr|.oai 3aAaqi Bce uoryxHiule
npoHuKaro'rr Meloau MaTeMaTnqHoro onparloBaHHr, a T)-r 6e3 A[cxpcTHHx npocTopoBax Mo enei rre

o6iirucr. Torvry qr$poBa OororpavMerpir e HcaaMirlrlr.rM iHcrpyMeHToM anr mpHMar[u raKHx aarrHx.

Ilprrcrraanc lacrocyBaxHs uirfipoBoi Oorofpauverpii asi6pa,ro a ce6e yci nonepeAH i ,4oc r rHeHlu
|cracH,rHol Ooroipavverpi-r.3 oaHoro 6o11. a ' iuuoro. BilKplrro HoBi Mo)l.r,rBoiri tK r lexrritrHoi
ro.rKri 30pn, raK i 3 iH(bopMar(ifiHoi.

Kojrq roBoprjMo npo np6roraAHe 3acrocyBaHHr, To MaeMo Ha yBa3i 6araro pi3Hlix rar)3efi Hayx,] i
Hapoasoro rccnoaapcTBa. BkaxeMo T)"T irlrue Ha aBa npuKraar:r. Biq 50-x poKiB xx cTorirrr ic ye

HanprM, n{o Mae na3By "apxiTcKTypHa ooTofpaMMeTpir", 3aco6aMx ooTofpaMMeTprlr oro onpauoBaHHt
3o6paxeHr, po3B'r3yrorr,cr 3aaaqi pecraBplrtii, per<oxcrpyxrlii aprisaqii cnopyq, iHrep'epiB ro lo, rqo

MarorL nyjrbrypHy ra iH)KeHepHy rrinHicfb A,rr cycninBcrBa. IluspoBa ooforpaMMelpir, qo oncpy€ 3

{ropoBl. ra o6pa3ai\ru ra npocropoBlrMH MoAertMn, niAHtna KnacxK) Ha uoer.ri pieeur, 6o rrpu
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3acrocyBaHHl KoMn rorepHoro onpauruBaHHfl 3D-rnro.qelei apxiTcxropH, 6y!iBe'LHHK'' icropxKH'

apxeonoDr orpuMajru Mo)orxBicrB llyxe eoer(t!sHo po3B't3yBarx cBoi 3aAaqr '

lHnI],It nprrMaa crocyer}ct Bauoro nocni4v : ruxopacrariH' uHopoBoi oorofpaMMsrpil art

IoonipKeHHr npouecy yrBopeH e JrLoaocl'lxis B AnrapKl'Ai 3ac'rocyBaHHt q]l$poBt'ix o6paSiB qano

3Mory 6yAyBaru 3aco6aMx q OpoBoi liolorpaMMe.rpii ollepartRHi l(apr,l 6eperoBoi niHii Ha ocrpoBax ra

MareprKoBii qacrtHi, a BiATaK nporHo3yBar! 3Mittll B JtLoaoBit o6crauorqi qiei cynopoiT a lpltrtryrcqot
qacrHHa Hauoi 3eMili,

BtrcnoBArl. IIuOpoBa OororpaMMerpit B6xpac B ce6e noBiTHi roctl'HeHHt KoMn'IorepHl'lx BayK'

reoiHoopNrarlrKu, po36yaoB[ HoBHx rexrti'JHnx 3aco6iB al]craHqi;lroro 3oHAyBaHlLI' uro 3a6e3neqyc ifi

noaMburtt[ po3KBiT Ta DUpOKe npaKllrgHe 3acTocyBaHHt.
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P6I-AUTOMATYCZNY POMIAR PUNKT6W AEROTRIANGULACJI
Z WYKORZYSTANIEM MODUT,U TRIAN PWTRIADA

@WrcnaT..2005

The paper concerns one of the most i,tryortant models of photogatrmelric digital station

Dehi. Shott desoiptiott is given about,neasure cnts of 4erotriangubrto block h'ith

and without usirrg Triddn thoihak. Sofie tdva,ttLges ah'l disadva tages i fieasur'ng process

were taken ander considerafiotl. The resttl,s oJ processitlS 4 small |erotriangukttion blnck

are shown along u'ith their accuracJ anollsis'

Wst9p. Njezaleznje od sposobu wykonaria, proces aerotriangulacji mozna rozdzielii na dwa

zasadnicz-e etapy, czyli wykonanie pomiafw Punkt6w aerctriangulacji' oraz zasadnicze wyr6wnanle

(najczeiciej neiodq niezaleznych wi4zek). obydwie te fazy niew4tpliwie decyduj4 o ekonomicznej i

tecinicrnej etettywnosci ae{otriangulacji w liteiaturze dotyczqcej aerolriangulacji szczeg6lnq uwag9

,*ra"u sig na spos6b i parametry przy wyr6wnaniu, natomiast odnodnie wyjsciowych pomiadw

najczgsciefpodaje sig tylko wartodci blQd6w' zjakimi mozna uzyskai wsp6lrz9dne tlowe lub modeLowe

Proces wyt6wnania cz9sto w poiaczeniu z ocenq dokladnosci wynik6w koricowych realizowany jest

przez specjalistyczne programy komputerowe [1, 2] Pomiary punktdlv triangulacji mog4byc wykonywane

na r6zrrych urz4dzeniach w trybie manualnym, p6lautomalycznyin lub w pelni autom^tycznym-

Wykonywanic pomiar6\fl w moalule TriadL W zestaw fotognmetrycznej stacji cyfrowcj Della

firmy G'eosystcm (UkraiDa) wchodzi modul Trian PrlTriada umotliwiaj4cy wykonanie w [ybie

gilarrtomatycznym pomiar6w dla aerotria-ngulacji, kt6re bezpodrcdnio mog4 byd eksponowane do

programdw wyr6wnania [4].


