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TEXHOJIOT'TISI CTBOPEHHS IU®POBOI MOJEJI MICHEBOCTI
HA TITPUKJIAAI AHCAMBJIIO OBOPOHHUX CITIOPY A “HUTAJAEJIbB” (M. JIbBIB)

Mertow pobGoTH BH3HAYEHO CTBOpeHHs IHMdpoBoi Mojeni MicleBocTi aHcaMOmio OOOPOHHHUX —CIIOPY.
“Hutamens” 3a TOMTOMOTONY apXiBHUX 1 Cy4acHHX KapTorpadidHHX Ta aepomarepialiB. 3aBmaHHAM poOOTH
BU3HAYEHO 3aMPOIIOHYBATH TEXHOJOTIUYHY CXEMY Ta OIHCATH METOIUKY CTBOPEHHS IUGPOBOI MOJEIN MICIIEBOCTI, a
TaKoK HajamryBanHs i 3D-sizyamizauii. MeToauka. BukopucToByroun (parMeHT Cy4acHOro TtonorpadivHoro
wia"y M. JIbBoBa, a came paifony “Lluranens” macmrady 1:5000, BEKTOPH30BaHO TOPUZOHTAMI 3 CIYEHHIM penbedy
gepez 2 M. 3a OTPUMAHUM BEKTOPHUM IMApOM MOOYJOBAHO MATPHIIO BHUCOT. BHUKOPHUCTOBYHOUH apXiBHI daHi:
aepo3HIMOK Bi3HATHH HiMIsiMH vy 1944 poui Ta dorto ¢dikcauil 00’€KTiB, OTPUMAHO LIJTICHE YSIBISHHS IIPO
poaTanryBaHHS 00 €KTiB Iiei TepuTtopii craHoM Ha 1944 pik. ApxiBHHH aepo3HIMOK r€OMETPHIHO TPaHCHOPMOBAHO
3a MOJTIHOMIATBHOI MOJAEIIIO APyroro cryreHs. [licas 1mporo, 3a HUIM BEKTOPH30BaHO MIapy OyIiBelb, JOPOKHBOT
Mepe:Ki, POCIMHHOCTI, OrOPOKI Ta HAMISAOBHX OaIlT KOHUEHTpauiiinoro tabopy Stalag-328, Takumu SKMMH BOHH
Oynu cranoM Ha 1944 pik. 3a apxiBuumu naHumu Qorodikcaniit Oynisesb KoHueHTpauiiiHoro tabopy, CTBOpEeHO
TEeKCTYypH 00’ekTiB. TekcTypu s Naxie OyIiBeNb CTBOPEHO Ha OCHOBI JaHWX, OTPUMAHHUX 3 KOCMIYHOTO 3HIMKa
Bim3HsATOrO cyrmyTHUKOM GeoEye-1 y 2010 poui. BukopucToByrHOUH BCi OTPUMaHi JaHi mpoeeneHo 3D-monemoraHHS
niel repuropil Ta rpadiuHy peKOHCTPYKILiO KOHIEHTpauiiiHoro tabopy Stalag-328. CymicHe omnpairoBaHHs Cy4acCHUX
Ta apXiBHUX JaHUX € OCHOROK IS TOGYIOBY U(POBOT MOAETI MICIIEBOCTI, SIKa TIEPEIaE BCl 0COOIHUBOCTI BUCOTHOI 1
CUTYyAIlIliHOT CKITaJOBUX TepUTOPil Ha Yac iCHYRaHHS Ha Hill KoHIEHTpaIiiiHoro Tabopy Stalag-328. PesyabTaTn. 3a
BEKTOPU30BAHUMH TOPU3OHTAJIIME CTBOPEHO Y IPOrpaMHOMY IakeTi Panorama MaTpHL}O BHCOT JOCIIIKYBaHOT
tepuropii. [lobynoBano mudpory Momens Micuerocti paitony “Lutagens” y wmicti JIbBOBI 3a KOMOIHOBAaHUMH
TaHUMU aeposHiMaHHA 1944 poky Ta cydacHUMH KaprorpadidanmMu Mmartepiamamu. HaykoBa HOBH3HA.
3arpornoHOBaHA TEXHOJIOTIYHA CXeMa CTBOPEHHS IUGPOBOI MOJIENI MICIIEBOCTI Ha OCHORI apXiBHUX MaTepiamiB Jae
3MOry OILIEpaTHBHO Bizyasli3yBaTH iICTOPHYHO 3HAuyIll 00 €KTH y iX mepBicHoMy Burisiii. IIpakTHYHA 3HAYYIIICTD.
Amgamiz nmobynoaHol mHGpoBoi MoJeNi MICIEBOCTI JaB MOXIUBICT OTPUMATH YSABJICHHS ITIPO PO3TAIyBaHHS
00’extip Teputopii “Luranens”, sxumu BoHH Oy y 1944 pomi. OrpuMaHy mmdpoRy MOIENb MiCIIEBOCTI MOXKHA
BUKOpHCTATH JUIsi BiJOOpaskeHHs! ICTOPUYHUX IIOAiM, mo BiaOymuch Ha widl tepuropii. Pesynbratu wiel poboru
MOXKYTh OyTH IiepemaHi B BiIminm 30epeskeHHS KyJbTypHOi crnaammbe JIBBIBCBKOi o0O67acHOi pamy  Ams
iH(hopMaIIiifHOTO 3abe3nedeHHs TYPUCTUIHAX HTEH.

Kniouosi cnosa: uudposa Mojenb MicueBocTi; Tekcrypa; 3D-pizyamizauis; apxXiBHHH aepo3HIMOK; apxiBHI
KapTorpadiuHi MaTepianm.

Beryn 3 dgacip 3700yTTA YKpaiHOIO HE32JIEKHOCTI
Jiep>KaBHI OpraHd KyJNbTYPH PO3MOYATH IIHPOKO-
MacmTa0HI TOIIYKH Ta BiJIHOBIEHHA 00 €KTiB
KyJNbTYpHOI CHAJIIMHMA YKpaiHCBKOTO  Hapomy.
OnHUM 3 HaMBIIOMIIIMX ICTOPUYHUX MiCITb Tparid-
HOTO MAacOoBOTO 3HHUINEHHS moaed B YkpaiHi €

) S ] , . KoHIleHTpauiiHuii Tabip “Stalag-328” (JIpBiBCchKa
PI3HOMaHITHII 00’€KTU peanbHOro cBity. 1li maHi Iuranens) [Missskko T., 2005].

306paxeni B 'IC y mudposiii ¢opmi, mo 3ade3-

3 xiHmsg XX ¢T. HoYaBcs eTal BUKOPUCTAaHHS B
kapTorpagigHOMy BUPOOHHIITBI HaHCyJacHIITHX
TEeXHIYHUX 3aco0iB. OfHIE 3 OCHOBHHX JIAHOK
KOMII  FOTepHUX TEXHOJOTiH cTRopenHs kapt e ['1C,
Kl aKyMyJIOIOTh MPOCTOPOBI JaHi MpoO Hai-

AKTyanpHICTh KapTorpadiqHax JOCTIKEHb
ICTOPUYHUX MICIIb HA CYYaCHOMY €Talll 3pOCTae y
BuIa, 30epiraHHs, ONpaIoBaHHs i IMepeTBOPEHHS SB’S3KY 3 IOMIHGICHHM [OIIYKOM Ta BiJIHOB-
3 METOK BIATBOPEHHA BXE ICHYIOUMX KapTO-  jeHHsM 06’€KTiB KyJIbTYPHOI CIIa/IIIMHUHA YKPATHCH-
rpadiyHIX TBOPIB a00 CTBOPEHHS HOBHX. KOTO Hapo/y.

meyye iX BBEACHHS /IO KOMIT JIOTEPHOTO CEpPeo-
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TeMaTHKOIO CTBOPEHHS ICTOPHYHHX IMTUGPOBHX
MoJIeJIell MICIIEBOCTI 3aMMa€ThCsl BEJIMKA KIIBKICTD
SIK 3aKOPJOHHHUX, TaK 1 BITYM3HAHWUX BYCHHUX Ta
nmocrmigaukie [Ockopbua H. M., 2013, Arnoud de
Boer, 2010, Bartonék D., 2012, Garouani A. El,
2013, Matejicek L., Matousek V., 2011, Re-
mondino, F., 2006]. 3okpema kacdenpa dororpam-
MeTpii Ta reoiHpopMmaTuku  HarioHanpHOTO
yHiBepcuteTy “JIbBiBChbKa MONITEXHIKA” CTBOpPHIIA
uuppoBy Mopmenb MicueBocTi cMT CXiTHHIA
[Hopoxuacekuit O. JI., 2009]. ¥V mexax MixHa-
poanoro mpoekty Ta IIMM “IIleBU4eHKIBCHKOTO
raio” y JIeeomi [Kon6 1. 3., 2009]. Cepen Bce-
YKpaiHChbKHX MPOEKTIB CTBOPEHHS 1CTOPHYHOI TTH (-
POBOI MOIE/Il MICIIEBOCTI MOYKHA BHILUINTH BEIIH-
Kuli MPOEKT i3 peKOHCTPYKIii 00opoHHOT popTeii
Tycrans [tustan.ua]. Ane B GLTBIOIOCTI TOCITI/DKEHB
UG poBOi MOJIENi MiclleBOCTI HAYKOBII ONEPYIOTh
CyJacHUMH JTaHUMH Ta KapTorpagpiyHUMH Martepi-
alaMd 1 piKO 3aCTOCOBYIOTH ApXiBHI JaHi IS
BimoOpaxxenus [IMM — Ttakoro, ko0 BOoHa Oyra
KOJNHCh. [HTErpamito apXxiBHHX Marepialip, TakHX
SIK JTaH1 aePO3HIMAHHSA 13 CyYaCHUMH TaHUMH JUISL
creoperHs [IMM icropuuHux 00’ €KTiB, Ha Liel Yac
JOCTiKeHO ayxe cnadko [Pacina J., 2011].

Merta

Mertoro poOOTH BHU3HAYEHO CTBOPEHHH 1Hp-
poBoi Mozierni MiclieBocTi aHcamOmo 0OOPOHHHX
cunopyn “llutamens” 3a JAOMOMOTO apXiBHUX 1
Cy4JacHUX KapTorpagidHuX Ta aepoMaTepiaib.

3aBnaHHsIM poOOTH BU3HAYEHO 3aIIPONIOHYBATH
TEXHOJIOTIUYHY CXEMY Ta ONHMCATH METOAUKY CTBO-

peHHs 1UdpoBoi MOJENi MICIEBOCTI, a TaKOXK
HayarmtyBaHHs ii 3D-gizyamizartii.

MeTtonnka

Ilin wac nocHiyDKeHHS BUKOPUCTZHO TakKi
MaTepiaiu: apXiBHUH HIMEIbKHH aeposHiMok 1944
poky [National Archives and Records Admini-
stration, USA], kocMiuHuil 3HIMOK OTpUMAaHUIA i3
cynytHuka GeoEye-1 y 2010 poimi [www.geoeye.
com] Ta cydacHmii tomorpadiyHuii IUIaH paioHy
“Iluranens” macmrady 1:5000 (puc. 1).

Jlng cTBOpeHHS 1MUQPOBOT MOJENi MiCIeBOCTI
paiiony “llutamens” Ha OCHOBI  Bi/IMOBITHUX
pI3HOYacOBHX BXIIHUX JaHHUX 3alpOIIOHOBAHO
OJIHY 3 MOXKITHBHAX TEXHOJIOTIYHUX cXeM (puc. 2).

KopoTko posrnsHeMO KOXEH 3 €eTamliB Tex-
HOJIOTIYHOT CXEMH.

Peecmpauyin ma eexmopusayin oanux y I
Maplnfo.

Peectpaniia cyuacHoro TonorpadiuHoro miany
macmTaby 1:5000 mpoeommiach 3a KaTtalorom
KOOp/MHAT CEMH ONOPHUX TOYOK, OTPUMAHHX 3a
nonomororo GPS y cucremi koopaunar WGS84.
CucremMa KoopJWHAT 3MiHEHa He Oylla, OCKiTbKH
METO OyJIO CTBOpEHHS MPHOIU3HOTO Bi3yaTbHOTO
Bimoopaxenas I[MM. VY pasi apxiBHOTO aepo-
3HIMKa pPEECTPaBPYBAIM BIAMOBITHO 1O INECTH
OTNOPHHUX TOYOK, SIKI BAAJOCA PO3MI3HATH HA ap-
XiBHOMY 1 cyudacHoMmy Matepianax. KocMiunuii
3HIMOK 13 cymytHuka GeoEye-1 tpanchopmoBaHO
MO JIECSATA OMOPHUM TOYKAM, KOOPJHMHATH SIKHX
OTPUMAaHO 3 3apeecTPOBAHOTO ToMOTpadigHOro
wiany. Y Tabn. 1 mofiaHo MakcUMalbHI NOXHOKH
peecTpallii 300paskeHb.

]

Puc. 1. Bxioni oani ons cmeopenns LIMM paiiony “Lumaoens”: a — apxisnuit aeposnivox 1944 poxy;
6 — kocmiunutl 3Himox ompumanutt i3 cynymuuxa GeoEye-1y 2010 poyi;
& — (hpazmenm cyuacHo20 monozpapiunozo niany
Fig. 1. Input data for creation DTM of area “Citadel”: a — archival image of 1944,
b — Satellite image GeoEye-1 of 2010, ¢ — fragment of modern topographic plan
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Puc. 2. Texnonoeiuna cxema cmsopenns LIMM
aHcambnio 060poHHux cnopyo “Llumadens”

Fig. 2. Technological scheme of DTM creation for
ensemble of architectural constructions “Citadel”

OTpuMaHi MaKCHMaJlbHI  TTOXHOKH
BOJILHSIOTH BUKOHAHHSA T1i€i poOOTH, OCKITIBKH ITiJTb
pobotu — crBopeHHs 1IMM pationy “lluranens”
JUTSL BiOOpake€HHS ICTOPWUYHOI CHTYyallii TaKolo,
SKOK BOHAa Oyla Ha dYac iCHYBaHHS KOHIICHT-
pariiinoro Tabopy “Stalag-328” wuacie [Ipyroi
CBITOROI BiliHH. 3a IIi€l0 MH(POBOK MO0 HE
BUKOHYBAJIUCH HisIKI BUMIpH.
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Bekropuzartist 300pakeHb IPOBO/IUIACEH Y TaKii
MOCJITOBHOCTI: apXiBHUM aepo3HiMok [National
Archives and Records Administration, USA],
cydacHWii TomorpadidyHMi TaH. 3 apXiRHOTO
aepo3HIMKa BEKTOPH3OBYBAJNCH Mmapu OyiBelb,
JIOPOKHBOI MEpeKi, OropoXi (TaKUMH, SIKUMH BOHU
Oynu craHoM Ha 1944 pik), a TakoXK Map POCITHH-
HocTi (puc. 3, ). s BekTopHOoro wapy Oy/iBenb
CTBOPEHO aTpuOyTHBHY 0a3y NaHHUX, IO MicTHiIa
iH(popMaIlilo Mpo NpHU3HAYEHHS CHOPYIN Ha dYac
ICHYBaHHA KOHIEHTPAIIHHOTO Tabopy, HOMEp
OymiBmi, a Takox ii BUCOTY, Mt mojankioi 3D-
Bizyamizarttii (puc. 3, 6).

Tabnuys 1
MaxkcuMaiabHi TOXUOKH
peecTpauii BXiTHUX JaHUX
The maximum registration errors of input data

a

max max
nmoxubkay | moxubkay
TmKcenax MeTpax
3aJi0- Tonorpadiunuii mwiaxn | |
MaciTady 1:5000
KocMigHwmit 3HIMOK
OTPUMAaHHH 3 CyITyTHHKA 1 1,65
GeoEye-1y 2010 poui
ApXiBHHI HIMEIIBKUH
aepo3HIMOK OTpUMaHUH Y 3 4
1944 poui
6 8

Puc. 3. Bioobpadicenns:
a — BEKMOPHUX WAPIE CIMBOPEHUX HA OCHOBI APXIBHO20 aeposHiMKa, 6 — GiKHa ampubymueHol 6asu Oanux

gexmoprozo wapy “‘Cnopyou”; 6 — eexmoprux wapie cumyayii 1944 p.,

HaKAaOeHux Ha KocmiuHutt snimox cmarnom Ha 2010 p.
Fig. 3. Displaying:
a — vector layers created on the base of archival aerial image; b — window of attributive data base
of vector layer “buildings”; & — vector layers of situation of 1944 overlaid on satellite image of 2010

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua
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Otpumany iH(opMallilo 3 BEKTOPHHX IIapiB
apXiBHOTO aepo3HIMKa TIPO Po3TalllyBaHHS 00’ €KTIB
KoHIeHTpatiiitHoro tadopy “STALAG-328” Ha-
KJIaJIecHO Ha KOCMIUYHHH 3HIMOK, OTPHMaHUi 3
cynmytHuka GeoEye-1 juia BHUSIBIEHHS 3MiH, IO
BiOyMCH Ha T1iHt Tepuropii (puc. 3, 8).

I3 cywacHoro TomorpadidHOro IUIAHY Mac-
mTaby 1:5000 BekTOpH30BAHO TOPU3OHTAINI i3 Ci-
YeHHsAM penbedy depes 2 M. Jlo BekTopHOro miapy
TOPU30OHTANIEN CTBOPEHO aTpuOYTURHY 0a3zy JaHMX 3
iH(pOpMAIIiErO TIPO BUCOTH 130MTiHIMN, 32 KO 3r0JIOM
CTBOPEHO (P PORY MOJIETH penbedy (puc. 4).

B penbed Cuncok

T'opusonTani | Bucota

280,0
280,0
2850
2150
2850
300,0
305,0
30,0
350
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00’CKTH HaBKOIMIIHBOTO CBITY 1 iX B3acMHE po3-
TamyBaHHA. lle s3aBmaHHA BHpIIIye TEXHOJOTISA
o0y TOBA TPUBUMIPHOT MOJIEITL.

YHuBEpCcankHeIA TpaHCAToR L]
MCTouHME:
Poprat: |Maplnfo TAB ~|
Faiialel): |F:'\1 Tunnorta 141 944phaopori. TAB J

KDDDJJ.HHEITHaﬂ CHCTERA W3 MCTOMHMES.

Pezynerar:

Foprar:

Faranor: |F:51 ODunnorshape-files J

Log gaiin
W Hogsii log daiin c:'\users'\gnﬂH'\appdataklocal'\temp'\mtJ

W Donuceisate k log datiny MNpocwmarp Log eafina.. |

Cnpaek.a

o]

OrrenHa |

3200
35,0
300,0

A o o o o o o o o |

Puc. 4. Bexmopnuii wiap penvegy ma tiozo
ampubymuena Oa3a UCOMHUX OAHUX
Fig. 4. Vector layer of relief and its attributive database

Imnopm onpaysvoeanux oarnux y IIII Pa-
norama

Posrnanysmm psim mporpaMHoro  3abesre-
yeHHs 1 ix Moy s mooynoen [IMM, nputiasaTto
pimenHs o6paty Panorama sk Ha#mpocTimy i
HaHAOCTYITHIITY TPOTpaMy.

JIns BITKPHTTA CTBOPEHHX BEKTOPHHUX IMapiB
y IIIT Panorama BukopucTaHo ‘‘YHiBepcalbHUI
TpaHcaTop” y Maplnfo mis exkcrmopry naHuxX y
metin-popMmar (puc. 5).

Ilicast 1MbOTO BHKOHAHO IMOOPT TUX JAaHUX Y
nporpaMuuii maker Panorama. V pesynbTaTi 0TpH-
MaHO BEKTOPHI JNaHi TOPU30HTAJICH, Oy/iBens, 1o-
POKHBOI MEPEXi, POCIMHHOCTI Ta OTOPOXKI KOH-
neHTparnifinoro Tabopy y pobodoMy mpocTopi
Panorama (puc. 6).

Cmeopennsn yugposoi 3D-mooeni micueeocmi
¢ Il Panorama

TpuBHMIpHE MOJCIKOBAHHS Ja€ 3MOry Hau-
KpallliM YHHOM OIHCYBaTH PEajbHy MICIIEBICTb,

Puc. 5. BixHo excnopnty 6eKmMOpHUX utapie
v popmam Shape

Fig. 5. Windows of export of vector layer
into Shape format

Puc. 6. Imnopmosani Shape-¢patinu
¢ ITIT Panorama
Fig. 6. Imported Shape-files
in software Panorama
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Tlob6ynoBa MaTpwili BUCOT Jac 3MOTY BifloOpa-
KaTH UpPOBY MoJenb penbedy. BoHa cTBOproeThCs
Ha OCHOBI BEKTOPHHX JIaHUX penbedy (B 1hoMy pasi
BEKTOpHUI ap ropusonTaieii) [12] (puc. 7).

JIns Kpamoro BUCBITIIEHHS apXiBHUX /IAHUX BH-
KOHAaHO TIi1€THAHHS apXiBHOTO 3HIMKa, SKUH CITy-
T'YBaB MK KOO T yac mooynosu 3D-Bizyamizartii
g poroi Monemni micrierocti “Iluranens” (puc. 8).

Puc. 7. Cmeopena mampuys eucom paitoHy
“Lumaoenv” (/Tvsis)
Fig. 7. Created altitude matrix for area “Citadel” (Lviv)
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Iliozomoexa ma HAKNAOGHHA MEKCMYDP HaA
mpueumipHi 06’ ekmu

PosmisHaHHS 00 €KTiB
KITaJICHHAM Ha Pi3HI OBEPXHI TEKCTYpP, OTPUMAHUX
3 BIANOBLIHUX THdpoBux Qotorpadiii. ['oTopi
300pakeHHSI 3aBAaHTKYIOThCI B KIIacH(pikaTop
TPUBAMIPHUX 00’¢kTiB. 3a moTpebu OibmoTreka
TEKCTYP MOXe MOMOBHIOBATHUCS.

Jlna Toro, mo0 HAKIACTH TEKCTypy 3 IIOMe-
peNHBO CTBOpEeHHX THdpoBUX ¢oTorpadiii micre-
BOCTI, BHOpaHo Oymiemi i o6pobiieHo ix y rpadgid-
HOMY PeIaKTOPi, BHPI3aBIIH 00IacTi, ki HeoOX1aH1
Ta 36epesxeHo X y gopmati *.bmp (puc. 9). 3 koc-
MIYHOTO 3HIMKA, OTPHMaHOTO 3 CYIYyTHUKA
GeoEye-1 y 2010 porii, cTBopeHi TEeKCTypH Maxie
Oy/iBeIb.

3&663He‘ly€TLC$[ Ha-

Puc. 9. Cmeopenns mexcmypu 6yoiseins
Fig. 9. Creation of building texture

Puc. 8. Mampuys eucom 3 Haxnadenumu 6eKmopHuMu
wapamu ma apxieHUM aeposHiMKoMm
Fig. 8. Altitude matrix with overlaid vector layers
and archival aerial image

Puc. 10. [Jooasanns cmeopenux mexcmyp
0o Knacugpikamopa
Fig. 10. Addition of created
textures to classificator
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CTBopeHi TekcTypd OO’CKTIB JMOJaHO JIO
TonmorpagpigyHoro kiacugikatopa, SKHA IOCTaB-
nsethess pazoM 3 [1I1 Panorama mns 3D-06’exrie
(puc.10).

Y HajmamrtyBaHHI BifloOpa>keHHS 00 €KTiB
KapTH, B po3aini 3D-einobpaskeHHs, 3MOIETLOBAHO
TEOMETPHYHY CTPYKTYpPy Ta HAHECEHO BiJUTORIHY
TEKCTYPY JUIS KOKHOro 00’ekra mapy OyiBelb,
Oropoxi Ta oriasfAoBux OamT. BekropHomy miapy
POCITMHHOCTI TPHUCBOEHO cTaHMapTHe 3D-Bimobpa-

yKeHHs 3 610mioTexu knacudikaropa (puc. 11).
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Y pesynbTari oTpumaHo cdopmopane 3D-Bi-
nobpakeHHS BcCix 00’ckTiB  MicrieBocti  “lluTa-
JIeNh”, IO MalOTh ICTOPHYHE 3HAYCHHS,

Ananiz  euxionot ILIMM  cmeopenoi 3a
apxienumu ma Cy4acHuMu Oanumu

Jns  BimobpaxeHHs mudposoi Mopenm Mic-
1eBocTi BUKopuctaHo ¢ynkiii 3D-pizyanizamii 3a-
MporpaMoBaHi B miporpami Panorama.

Ha puc. 12 nobynorana mudpora 3D-Monens
micriepocti  “lluranens” (JIpBiB) 3 HaHeceHUMH
BEKTOPHUMHU LIApaMU Ta APXiBHHUM aepo3HIMKOM
craHoM Ha 1944 pik.

Puc. 11. Bixno nanawmyeanns 3D-eidobpasicenns 06 ‘exmis 6ydisens,
HacaodxceHb ma OPOMIHOL 020podicl KOHYEHMPAyittHo2o mabopy
Fig. 11. Windows for settings of 3D-representation of objects of buildings,
vegetation and wire fence of concentration camp
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Puc. 12. 3D-gioobpascenns yupposol moodeni
micyesocmi “Lumaodenv” (Jlvsig) cmanom na 1944 pix
Fig. 12. 3D-representation of DTM of area
of “Citadel” (Lviv) as for 1944

TlopiBHSIBIIN  TIH(POBY MOJIENh MICIEBOCTI,
OTPHMaHy 3a apXiBHUMH NaHHUMH Ta CY4acHy, OT-
pHMaHO iH(hopMaIlito, 1o Jedaki OyaiBiIl 3HUIIEHO,
HATOMICTh Ooken,
odicHI TpUMIITIEHHS Ta CTOSHKH JUTS MAaIllvH. 3Ha4-
Ha 4acTUHA TepUTOpii 3aicHeHa. OHa 3 YOTUPHOX
MaKCeMITIaHCBKIX BeX mepebyBae B HaiB3pyH-
HOBAHOMY CTaHi, JBl IHIIN BiApPECTABPOBAHO Ta
BUKOPUCTOBYIOThCS K CKJIaad, a B OymiBI YeT-
BEPTOI PO3TALIOBAHO TOTENb. ByMiBIA KOJUIIHBOT

no0ynoBaHi  aBTOMOOLIbHI

KazapMH, IO 3HaXOMUTHCS B TEHTPI TepUTOpii Ko-
JHMIIHBOTO KOHIEHTPALIHOro Tabopy 3aJHIInIach
¢axTHaHO O€3 3MiH, 1 BHKOPHCTORYETHCS i odhic-
Hi mpUMIITIeHHs OaHKYy.

PezyabTatu

Todynoeano 1upoBy MOJACIL MICIIEBOCTI
“Ilutamens” Takow, SKOKW BOHa Oyna i dac
Jpyroi CcBITOBOT BiiiHH, HAa OCHOBI MOEIHAHHS ap-
XIBHUX 1 cy9acHUX KapTorpadiuHuX MaTepialliB Ta

manux J133.
HayxoBa HOBH3HA i MPAaKTHYHA 3HAYYIIICTH

3anpomoHOBRaHA TEXHOJOTIYHA CXEMa CTBO-
peHHs TU(pPoBOi Mojen MiclleBOCTI Ha OCHOBI
apxiBHUX MarepiajiB Jae 3MOTY OMNEpPaTHBHO Bi-
3yalli3yBaTl 1CTOPUYHO 3HAuylli 00’€KTH y X mep-
BICHOMY BUTJISIII.

OtpumMany THGPOBY MOJICITH MICTICBOCTI MOXHA
BUKOPUCTATH JUIS MOJICNIIORAHHS Ta RIJHORICHHS
ICTOpHYHHX 00’€KTiB, MO Oy/IU MOLIKOIKeHI ado
B3arayi He 30epermmcs. Jaui mudporoi Mozaem
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MICIIEBOCTI MOXYTb OYTH MepefiaHi 10 OpraHiB
KYJIBTYPHOT CAIIIHUHU JUTS PO3BUTKY TYPUCTHYHUX
MapIIpyTiB.

BucaHoBxku

3acobamu I'IC Maplnfo i Panorama cteopeno
upoORy TEMaTHUHY KapTy paiiony “lluramens” ta
MPHJICTIINX TEPUTOPIH.
iH(opMmariito,
3pobaeHo BHCHOBOK, mo 20 % tepuropii KoammI-

IpoananizyBaBI  OTPHMAaHY
HBOr0O KOHIIEHTpaIliiHoro Tabopy “Stalag-328” 3a-
OynoBaHo OyHiBIsIMH Ta I1HIIMMH 1HXECHEPHUMH
CIOpY/IaMH, JiedKa YaCTHHA 3apociia JePeBaMi.
Otpumany 1IMM “lluraneni”
PUCTATH JUIA ICTOPUYHHUX TA TYPUCTHYHUX TLICH.

MOXHa BHKO-

CIIMCOK BUKOPUCTAHUX JDKEPEJI

Hopoxuncekuit O. JI., Koub 1. 3. I'eoindopmauilina
cucteMa cenuma-kypopty Cxigauns  [Enexr-
porHuii pecypc: http:/www.pryroda. gov.ua/ua/
index.php?newsid=1198]

Kon6 1. KoMmm'roTepHe MOICTIOBAHHS — CIICMCHTIR
ICTOPUKO-KYIBTYpHOTO JTaHOmadTy cenmma Cxif-
wuns / 1. Kon6, HO. Ilkypuenko, JI. Huuko//
I'eonesis, kaprorpadist 1 aepodoTozHiMaHHS. —
2009. — Bum. 71. — C. 49-59.
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Kadenpa dportorpammerpun u reownpopmatiku, HaltmoHaapHuit yHUBepcHuTeT “JIbBUBChKa monuT xHuka”, yi1. C. barmepsr 12,
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TEXHOJIOI S CO3AAHUS [IUDPOBON MOAEJN MECTHOCTH
HA TIPUMEPE AHCAMBJISI OBOPOHUTEJIBHBIX COOPYXEHUM “LIUTAIEJIB” (I'.JIbBOB)

Heabio paboTH! oOllpeaereHo co3taHne HHU(POBOM MOIETH MECTHOCTH aHCAaMOIIs 0OOPOHUTENBHBIX COOPYKEHUH
"Huramens" ¢ MOMOIIBI0 apXHBHBIX H COBPEMEHHBIX KapTorpaduyeckux W aepoMarepHalioB. 3anadeil paboTHI
OIIPEIETICHO MIPEITOKUTh TEXHOJIOTHIECKY0 CXEMY U OIIHCATh METOANKY CO3/IaHUS [U(POBOH MOJETH MECTHOCTH, a
Takke HacTpolku ee 3D-Busyanmzammu. Meroamka. Vcmomb3ys coBpeMeHHBIM Tororpadudeckuii miaH paéHa
“Huranens” B Macimtabe 1:5000 moctpoeHa mmdpoBas MoJeldb penbeda ¢ BEKTOPHIOBAHBIMM TOPHIOHTAISMH C
ceyeHreM pernbeda 2 Merpa. C ITOMOIIBIO apXHBHBIX JTaHHBIX C a3pOCHHUMKa OTCHATOTO HeMuamu B 1944 rony u c
doTodukcanmii 0ObEKTa TTOMTYUSHO LENOCTHOE IIPEACTARICHHE O PACIIONOKEHHN 0OBEKTOB AaHHOM TEPPUTOPUH IO
coctosiHAIO Ha 1944 ron. CozmaHo BEKTOpHE CIIOW JOMOB, TOPOKHIH CETH, pacTHTEIFHOCTH, OTPaJIbl M CTOPOXKEBBIX
BBIIIIEK KOHIEHTpalroHHoro sareps Stalag-328 Takummu, kakumu oHH 6bi B 1944 tomy. ComecTHas oOpaboTka
COBPEMEHHBIX U apXUBHBIX JAHHBIX SBISIETCS OCHOBOM IUTSl TTOCTPOEHUs LHQpoBOH MoAenn MECTHOCTH, KOTopas
1IEPEeIaCT BCE OCODEHHOCTU BbICOTHOM U CUTYalMOHHOM COCTABJISIIOIIMX TEPPUTOPUM HA BPEMs CYIIECTBOBAHUs HA
Heil koHneHTpamuonHoro yarepst Illranar-328. PesyabTarhl. [10 BEeKTOPH3UPOBAHHBIM TOPHU3OHTAISIM PO3/IAHO B
IIporpaMHoOM I1akete Panorama MarpHily BBICOT TEPPHTOPHH KoTopas Hccieayercs. [loctpoena umdposast Moelb
MecTHOCTH padna “Lluramens” Bo JIbBOBE 110 KOMOMHHPOBAHHBIM JAHHBIM a3pOCheMKH 1944 roma U COBpEMEHHBIM
KaprorpadraecknM MatepranaM. Hayunas HoBusHa. [IpeiokeHHas TEXHOTOTHYECKas! CXeMa Co3IaHus IH(poBoi
MOJIENTH MECTHOCTH Ha OCHOBE AapXHMBHBIX MaTEepHAllOB IIO3BONSET OIEPATHBHO BU3YalTU3UPOBATh HCTOPUYECKU
3HAaYUMble OOBEKTbl B UX llepBoHavaibHOM Buje. IIpakTHUdeckasi 3HAYMMOCTB. AHaIU3 110CTPOCHHOH LudpoBoit
MOJICT MECTHOCTH II03BOJIHJI IOJYYHTh [PEICTABICHHE O PaCIONOKEHUH 00beKTOB Tepputopun *Llutamens”,
TaKUMH KakuMH oHH OblTH B 1944 romy. IlonmydeHHyro 1HQpoOBYI0 MOAENh MECTHOCTH MOJKHO HCIONB30BAaTh VIS
OTOOpaXKEHUS] HCTOPUYECKUX COOBITUM, IIPOHZOLIEANINX Ha JaHHOH TeppuTopuu. PezynbTraTel 3Toi paboThl MOTYT
OBITH TIepelaHbl B OT/IEN COXpaHeHHs KyJIbTypHOTo Hacneaust JIbBOBCKoi 061acTHOTO coBeTa Ut HHPOpMaHOHHOTO
obecrieueHHs TyPUCTHYECKUX LIENeH.

Kniouegvre cnosea: 1mmpoBas MoOIETb MECTHOCTH; TeKcTypa; 3D-Buzyanmmzanus; apXUBHBIH ad3pOCHHUMOK;
apXxHUBHBIE KapTorpaduecKre MaTepHaTEL.
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THE TECHNOLOGY OF DIGITAL TERRAIN MODEL CREATION ON THE EXAMPLE
OF DEFENSIVE STRUCTURES “CITADEL” (LVIV)

Aim of this work is to create a digital terrain model of defensive structures “Citadel” using archival and modern
cartographic data and aerial images. Objectives of the work is to develop technological scheme and describe the
method of creation of digital terrain model and configuration of its 3D-visualization. Methods. Contour lines with 2m
interval was created using fragment of modern topographic plan of Lviv, namely the area “Citadel” with scale 1:
5000, Altitude matrix was created on its base. Using archived data: aerial image captured by Germans in 1944 and
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photo fixing of objects holistic view on the location of the area as at 1944 was obtained. Archival aerial image was
geometrically transformed by a polynomial model of the second degree. After that, it were vectorized layers of
buildings, road network, vegetation, fencing and supervisory towers of concentration camp Stalag-328 as at 1944.
Object textures According to archive data of photo fixations concentration camp buildings, created. Textures for roofs
of buildings were created on the basis of data obtained from satellite images captured GeoEye-1 satellite in 2010.
Using all obtained data 3D-modeling of the territory and graphical reconstruction of concentration camp Stalag-328
was carried out. A joint processing of modern and archival data is the basis for constructing digital terrain model that
transmits all the features of altitude and situational components of territory for the time of the existence of
concentration camp Stalag-328. Results. We created the digital terrain model of the “Citadel” district in Lviv on the
base of combined data from aerial images of 1944 and modern maps. Scientific novelty. The technological scheme of
creation of digital terrain model based on archival material allows quickly visualize historically significant objects in
their original form. The practical significance. Analysis of the constructed digital model made it possible to get an
information about location of the objects of “Citadel” area as it was in 1944. The resulting digital terrain model can
be used to display historical events that took place in the area. The results of this work can be transferred to the
Department of preserving the cultural heritage of Lviv Regional Council for providing tourist information purposes.

Key words: digital terrain model; texture; 3D-visualization; archival aerial images; archival cartographic
materials.
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