Becmuux BI'TY um. B.I'. Illyxosa

2017, Ne9

DOI: 10.12737/article_59a93b09eba2c5.20601895

Jozoeoii H .M., kano. mexu. nayx, oou.,
Jozosasn C.I1O., 0-p mexn. nayk, npog.,
Mapmuinosa H.C., cmyoenm

benzopoockuii 2ocyoapcmeennsiii mexnonozudeckutl yuueepcumem um. B.I. lllyxoea

OIIEHKA COCTOAHUA PEJBE®A U TOYHOCTU ONPEAEJEHUSA I'PAHUIY
NHOPACTPYKTYPBI AHTPOIIOI'EHHBIX OBFBEKTOB HA TPUMEPE
BI'TY UM. B.I'. ITYXOBA

nataychik9@gmail.com

B oannoii cmamee paccmompena akmyanbHOCmb NpobieMbl NPOBEOCHUS CEOEBPEMEHHOL0 MOHUMO-
PpUH2a COCMOAHUA peabeqha 1t UHPPACmpPyKmypsl aHmMpono2eHHvIx 00vexmos. 1Ipoussedenvt ananis mame-
puanoe no ucciedyemoti meppumopun bI'TY um. B.I. [Llyxoea — pe3yibmamvl maxeoMempudeckoli CoeMK
meppumopuy YHUgepcumema u a3popomocHumru ¢ 2eooannvimu popmama KML, 3azpysrcennvie uz éec-
MIAMHBIX UCHOYHUKOS - 1 OGIbHENUA NPUGIKA PE3YIbMAMO8 MAXeOMemMPUYeCKol CbeMKIL K PACPOSbIM
UB0OPANCEHUAM MO DEANbHBIM 2e02paduieckum KoopouHamam mecmuocmu. Ocyujecmenenvl aHanu3 Ha
npeomMem coenadeHs cPanuly 00vbeKMOs, NOLYUEHHBIX C NOMOWBIO MAXEOMEMPUYECKOT CHeMKU, C SPAHU-
yamu 00beKMo8 Ha A3POPOMOCHUMKAX, 1 OYEHKA UX MOYHOCMU. BoiOenerbl OuHaMu4Hbvle AHMPONOSeHHbIE
00BeKMbl U NPOCAEHCEHBI CIAOUY UX pa3eumus. BelacHeHo, YmMo moyHOCmb OnpeoeieHius epanul aHmpo-
NO2EHHBIX 00BEKMOG NO A3POPOMOCHUMKAM HA HAYATLHOM 3MANe U3bICKAHUIL N036071em UCNOIb3060Mb
aspo@domoCcHUMKY Ol NEPBUYHO20 MOHUMOPUHSA U 8bIAGIeHIL 00aCImel U3YUAeMOTl meppumopul, Komo-
pole mpedyom 0ojee MOYHO20 U MUAMEIbHO20 KOHMPOIA U NPOOOIHCUMEIbHO20 HADIOOEHUS U3-30 NPO-
ucxo0auux OuHamiyeckux npoyeccos. Coenamnvi 6b1600b1 0 HEODXOOUMOCTIU NPUMEHEH UL OUCIAHYULOHHOZ0

Memooda OYeHKI COCMOANUS pelibeha 015 peuieHUs NPUKIAOHBIX 30004 CHPOUMENIbCHE.
Knrwuesvie cioea: cocmosnue penvegpa, anmponozernnvie 00beKmbl, OYeHKA MOYHOCMU, SPAHULbL
06beKMO8, AIPOPOMOCHUMKU, MOHUMOPUHE 3EMHOT NOBEPXHOCHIIL.

Beenenne. B coBpeMEHHBIX YCIOBHAX TEXHHU-
YECKOT0 TPOrpecca XO3SUCTBEHHAS ACATCIBHOCTb
YEIOBEUSCKOTO OOIICCTBA AKTHBHO M3MCHAET X0 U
HAMpaBJICHHOCTh PA3BUTHUA MHOTHUX TPUPOAHBIX
MIPOIICCCOB U SBJICHUH. AHTPOIIOTCHHBIC H3MCHCHUS
MPUPOAHOUN CPEIbl YaCTO UCKYCCTBEHHO BBI3BIBAIOT
PE3KOC YCUJICHUE WM OCNabICHUE ECTCCTBCHHBIX
MIPOIICCCOB | ABICHUH [ 1, 2].

Bearopoackast obaacte — oAMH U3 HAHOOJCS
SKOHOMHYECKH Pa3BUTHIX peruoHos Poccun. Ilpu-
POJHBIE OCOOCHHOCTH OOJACTH M TCKYIUEC TCMITBI
Pa3BUTHS PETHOHA OOYCIABIHMBAIOT HEOOXOAUMOCTh
MPOU3BOACTBA CBOCBPEMEHHOTO MOHHUTOPHMHIA CO-
crosHus penbeda. CenbcKOX03IHCTBCHHAS ACATEb-
HOCTb, CTPOUTCIILCTBO U ,Z[O6blqa TIOJIC3HBIX UCKOTIIA-
EMBIX HEMPEPBIBHO UBMEHAIOT penbed Hamel oOna-
ctu. OaHAKO MPOUM3BOACTBO CHEMKH penbeda Beeit
TCPPUTOPUH HA MOCTOSHHON OCHOBE HEPECHTAOCIBHO
(3, 4].

OueHka cocTosiHHs peabeda H TOYHOCTH
onpeac/JICHUs rpaHull AaHTPOINOTI€HHbIX 00LEKTOB

Hns oueHKH COCTOSHUS penbeda U TOUHOCTH
OTPESACICHUS TPAHUL] AHTPOTIOTCHHBIX O0BEKTOB HA
MEPBOM 3Tare HeOOXO0IUMO MPOBECTH aHATH3 Marte-
pHANOB MO HCcIeAyeMoW Tteppuropun bemropoa-
CKOTO TOCYAAPCTBEHHOTO TEXHOIOTHYECCKOTO YHU-
Bepcurera um. B.I'. lyxosa. st atoro Obltu uc-

MOJb30BaHBl a3PO(POTOCHUMKH MECTHOCTH 3a Iic-
prox ¢ 2004 roga mo 2017 rox u pe3yabTaThl TAXCO-
MeTpuacckon cremk 3a 2011 rog [5, 6].

AnspodotocHumku 3a 2004, 2010, 2011, 2014,
20151 2017 roxe! ObLIH MOMYYCHBI C HOMOLIBIO OeC-
mwiatHeIX npunoxkenuit Google Earth m SASplanet
coBMecTHO ¢ (patinamu popmara KML. KML - ¢dop-
Mar (aiinos, Hecymui B ceOe reorpaduuecKyro HH-
(hopMaLuro, B TOM YUCIC MPOCTPAHCTBCHHBIC METKH,
KOTOPBIC MOKHO HCIONB30BATh LIS MPHBI3KH pas-
mmaHbIX rpaduueckux AaHHbIX [7]. CHEMKH OblIH
BBITIOJHCHBI B OQMHAKOBOM Macimmrtade 1:500, uro
yrpomaeT paboTsl MO BBISBICHUIO OOBECKTOB PEITb-
eha MECTHOCTH U OLICHKE TOYHOCTH MOJIYYCHHBIX pe-
3VIBTATOB, & PA3HOIUIAHOBBIC UCTOYHHKH rpaduyc-
ckoi mHpoOpMaLUH O penbede HCCIeaAyeMOl MecT-
HOCTH, MOBBIIIAIOT JOCTOBEPHOCTh U TOYHOCTH IO-
Jy4eHHBIX pe3yapTaToB [8]. Taxeomerpmueckasn
cbeMKa npounssoamnack B Macmrade 1:1000 ¢ Brico-
Tol ceuenms 1 m. Ee pe3ymprarsl npeacTaBicHsl B
dopmare DWG.

C nomompro uHCTpYMEHTOB ArcGIS Oblna mpo-
M3BEACHA TpaHC(OPMALUS PACTPOBBIX H300pake-
uuil. Tpanchopmuposanue — 310 mpeoOpazoBaHue
HAKIOHHOT'O CHUMKA B TOPH30HTAIBHYIO TIOCKOCTb
[9, 10]. Ilocne 3TOrO GBIIA OCYIICCTBICHA MPUBSI3KA
TAXCOMETPUICCKOH CHEMKH K a3pO(OTOCHIMKAM IO
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PCalIbHBIM I‘eOI‘pa(bI/I‘IeCKI/IM KOoOpAWHATAM MCCTHO-
CTH, YTO MO3BOJHIH CICIaTh NPOCTPAHCTBECHHBIC
reometkn dopmara KML [11].

0)

Puc. 1. Mcxoauble MaTepraibl:

B)

a — aspodorocHIMOK 3a 2004 ros; 6 — aspodoTocHNMOK 3a 2017 O[T, B — TaXCOMETpHUIECKasa CheMKa

Puc. 2. A»podoTocHIMOK N3yIaeMOif MECTHOCTH
a — JI0 IPUBSI3KH; O — MOCIE IPUBS3KA

Hanee ObLT IPOBSACH aHANN3 HA TPESIMET COB-
ONaaACHUA T'paHULl O6’I>CKTOB, NOJIYYCHHBIX € IIOMO-
b0 TaXCOMeTqueCKOﬁ CBbCMKH, € rpaHuIaMHU O6’I>-
ekTOB Ha aspodortocHuMKax [12]. B 80 % cnyuacs
TPaHMLBI HUCCICAYEMBIX OOBEKTOB Ha a’podoTo-
CHHMKOB U TaXCOMCTPHUYCCKOH CHEMKH COBMAJAIOT
(puc. 2 a, ©), B OCTAIbHBIX CIyYasX UMCIOTCS HE3HA-
YHTETIBHBIC PACXOKACHUA (PHC. 2 B).

Cornacxo MucTpykumm no goTtorpamMmeTpuyc-
ckuM padoTaM Ipu CO3daHuK HU(POBBIX TOMOTPaA-
(bHUECKUX KapT U IUIAHOB MOCIE NMPUBA3KH HEOOXO-
JUMO OCYIIECTBHTH IPOBEPKY €€ TouHocTH [13].
CpenHue omuOKH Ha OTIOPHBIX TOYKAX MOCJIC BHEII-
HETO OPUCHTHPOBAHHS MPOACMOHCTPUPOBAHBI B TA0-
JHLe.
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Puc. 3. Ananus coBajieHUs FPAHUIl AaHTPOIIOTEHHEIX OOBEKTOB

Jonycku HA cpeaHHe OINHOKH NPHUBSI3KH HA ONOPHBIX TOYKAX

MacmTab heeu Homyck, M
1:500 0,5 0,5
1:1 000 1 1
1:2 000 1 1,5
1:10 000 2,5 2
1:25 000 5 5

Tadruya
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C DOMOIIBI0 HHCTPYMEHTOB WM TPUIOKCHUH
ArcGIS 6putn mpoBEACHBI M3MEPCHHSI U PACHUCTHI,
KOTOPBIC TIO3BONIIH BEIYHCIUTE TOYHOCTE ONPEAC-
JICHUS TPaHHL aHTPOIIOT'CHHBIX OOBEKTOB MO a3po-
torocanmram. Hanbonpinas omubdka NpUBI3KH CO-
crapmwia 0,96 M, uro

Mre
e |z v %

Line measurement (Geodesic)
Segment: 0,925473 Meters
Length: 0,925473 Meters

mpeaycmoTpenHomy MucTpykimei [13]. Takum 00-
pa3oM, TOYHOCTH OMPESACACHHUS TPAHMI] COOTBET-
CTBYET YCTAHOBJICHHBIM JOMYCKaM, UTO ACIACT IO-
JYUCHHBIC TAHHBIC TPUMCHHUMBIMHU TS NATbHCHIITHX
uccneaoBanuii peaseda [14].

Puc. 4. 3Mepenue NOrpenHOCTed NPUBSI3KU

Ilo xocBeHHBIM ACUIUGPOBOYHBIM MPU3HAKAM
OBLITH OTIPEACACHBI HANDOICE AUHAMUYHBIC OOBCKTHI
U CTaAuUU WX Pa3BUTHS. TakuMu OOBCKTAMH OKaz3a-
JAUCh YUYCOHBIN KOpPIyC, OOIC:KUTHE, OACCCHHBI H

6)

Puc. 5. A»podoTocHUMKHE H3yTaeMoM MECTHOCTH (Hauaro)

00yCTPOMCTBO TCPPUTOPHUH, NPUICKALICH K CTaIU-
ony yausepcurera [15]. Ha pucynke 5. HarmagHO
MMPOAEMOHCTPHPOBAHA JUHAMUKA JAHHBIX aHTPOTIO-
TCHHBIX OOBEKTOB, 2 HMCHHO 3Tallbl CTPOUTEIBCTBA
JAHHBIX COOPY>KEHHH.

a—3a 2004 rom; 6 —3a 2010 rog.
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Puc. 5. A»podoTocHUMKHN U3yIaeMOl MECTHOCTH (OKOHUAHUE)
B—3a2011 rom; r—3a 2014 rox, 1 —3a 2015 rox

[Tpu aHanu3e coBnaicHUH rpaHul] 0OBEKTOB HA ckoii creMku 2011 rona 6b1T0 BBLIBICHO, UTO HANOO-
caumkax 2017 roxa ¢ pe3yiapraraMu TaxeoMeTpHHIE- Jee TOYHOE COOTBETCTBHEC IPAHHUL HAOMIOAACTCS HA
PaBHUHHOU TCPPHUTOPHUH, TOTOA KaK HAHOOIbIIUE
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PacX0XKACHHUS I'PaHHL] COOTBETCTBYIOT TCPPHUTOPHH,
PaCIOIOKECHHON HA CKIIOHE WM B HEIIOCPEACTBEH-
HOM O6mu3ocTH K HeMy u Oeperam pexn CeBepckuit
HoHen. T HECOOTBETCTBUS MOT'YT OBITH OOYCIOB-
JICHBI KaK MOTPEINHOCTAMH (POTOCHUMKA, TaK U AH-

HAMUYCCKUMHU TIIPOUCCCaMU, lpoI/ICXO,Z[fII_J.[I/IMI/I Ha B

=

BeiBoabl. Takum o0pazom, OBLTO BBISICHCHO,
YTO TOYHOCTD OTIPESACIICHIS TPAHHMIT AHTPOTIOTCHHBIX
00BEKTOB TO a’pOo()OTOCHUMKAM HA HAYATHBHOM
JTaNe U3bICKAHUH MO3BOJISCT UCMONIB30BaTh ad3podo-
TOCHHUMKH JJTS ICPBUYTHOTO MOHUTOPHHTA U BHISBIIC-
HUs 00jacTedl M3ydacMOM TEPPUTOPHH, KOTOPHIC
TpeOYIOT 00JICE TOYHOrO U TINATSIPHOTO KOHTPOJIS 1
MPOJIOKUTEIBHOTO HAOIOACHUS M3-32 MPOUCXOIS-
MUX JTHHAMHYCCKHUX MPOIECCOB, W YYACTKOB, JHHA-
MHYCCKHE TIPOTICCCH HA KOTOPBIX PasBUTHL Cabo
WJTH HE Pa3BUTH BOBCE. Tako# MOAX0/ CYICCTBCHHO
COKpAIacT MPOAOKUTCIBHOCTE MOHUTOPHHTA, a
TAKKE (QU3HUCCKIC M MATCPHATBHBIC 3aTPATHI TIO €TI0
mpoBeAcHUO. Tak:ke 1o pesyapTaTaM OLICHKH U aHa-
au3a penbeda ObLTM BBISIBICHBI HECKOJIBKO JHHA-
MHUYHBIX OOBEKTOB CPSABl M MPOCICIKCHBI DTAITBI HX
pasBUTHA.
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Lozovoy N.M., Lozovaya S.Yu., Martynova N.S.

ESTIMATION OF THE STATE OF THE RELIEF AND THE ACCURACY OF DETERMINING
THE BOUNDARIES OF ANTHROPOGENIC OBJECTS

This article describes the urgency of the problem of timely monitoring of the earth's surface. The analysis of
materials on the investigated territory of BSTU named after V.G. Shukhova - results of tacheometric survey of
the university territory and aerial photos with geolocation data of KML format, downloaded from free sources
- and further binding of results of tacheometric survey to bitmaps on real geographical coordinates of the
area. An analysis was carried out for the coincidence of the boundaries of objects obtained with the help of
tacheometric survey with the boundaries of objects on aerial photographs, and an assessment of their accu-
racy. Dynamic anthropogenic objects are singled out and the stages of their development are traced. It was
found out that the accuracy of determining the boundaries of anthropogenic objects from aerial photographs
at the initial stage of the survey makes it possible to use aerial photographs for primary monitoring and iden-
tification of areas of the study area that require more accurate and careful monitoring and continuous moni-
toring due to dynamic processes. Conclusions are drawn on the need to apply a remote method of assessing
the state of the relief for solving the applied problems of construction.

Keywords: state of the relief, anthropogenic objects, estimation of accuracy, boundaries of objects, aerial
photographs, monitoring of the earth's surface.
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