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BeepeHue
AKTYa/IbHOCTb TEMbI

* Pacno3naBaHue AOPOI' ITIO CHHUMKAX PA3HOI'0 THIIA IIPOJOJIKACT OCTABATLCS aKTyaHBHOﬁ
TEMOMU B ITUPOKOM CIICKTPC TCMATHYCCKHUX IIPOCKTOB.

 Jlnd JECHOr0 XO3MCTBA M PETMOHAIBHOIO JIECHOTO TPAHCHOPTHOTO MOJICIIUPOBAHUSA
HA3€MHOTO JIOCTYIIA K JICCHBIM MOXKapaM M pecypcaM Jieca 0co00€ 3HaYEHUE UMEIOT JOPOTH
0€3 TBEpPAOIro IOKPBITHSA, K KOTOPHIM OTHOCSATCS JECHBIE JOPOTH, IPEUMYILIECTBEHHO
OTCYTCTBYIOIIIME B MUPOBBIX 0a3ax JaHHbBIX (Takux Kak Open Data OSM, nanpumep).

* OOIIEU3BECTHO, YTO KAuye€CTBO M aKTyaJlbHOCTh HMEIOIIMUXCS B CBOOOJHOM JIOCTYIIC
HaOOpOB JAHHBIX 3aBUCUT OT KOHTHHEHTA, CTPaHbl U peruoHa. MMTHCTPYMEHTHI ¢ OTKPBHITHIM
KOOOM M aKTyaJbHbIE KOCMHYECKHE CHHUMKH BBICOKOTO W CBEPXBBICOKOIO pPa3peIICHMS
MTO3BOJISIFOT aKTYaJIW3UPOBATh JAHHBIC 110 JOPOTaM.

onbIT NIPUMEHEHUA TMC-MHCTPYMEHTOB C OTKPbITbIM KOOOM AJ14 PACNO3HABAHUA OOPOI



Llenb 1 3aaa4m paboTol

[{ens paboOThl COCTOUT B U3yuyeHUU BO3MOKHOCTEN [ IC-UHCTPYMEHTOB C OTKPBITHIM KOJIOM
JUIsL PAClO3HABaHUs JIOPOr Pa3HbIX KJIACCOB HA MPUMEPE HECKOJIBKHUX TECTOBBIX TEPPUTOPHUI
HACEJICHHBIX ITYHKTOB M HX OKPECTHOCTEM B KpacHOAPCKOM Kpae, OJHOM H3 IICHTPOB
COBPEMEHHOTI0 JIECHOI'O X0O35MCTBA U JICCHOM MPOMBIIIJICHHOCTHA M 00J1aJ]al0Iero 3HAaYUTEIbHOM
HEPAaBHOMEPHOCTBIO Pa3BUTHS UHOPACTPYKTYPHI JOPOT.

JInst peanuzanyu mMoCTaBICHHOU €M C(HOPMYITUPOBAHBI CIEAYIONINE 3a]1a4u:

* J1aTh XapaKTEepUCTHKY OIBITY HCHoab30BaHus mnaruHa Open Source MapFlow ans
paclio3HaBaHuWs JOPOT HaA TMpPUMEPE TEPpUTOpUKM B EpPMaKOBCKOM  JIECHUYECTBE
KpacHosipckoro kpas,

* Jarb 0030p IUIAarMHOB M HWHCTPYMEHTOB pacno3HaBaHus jgopor B QGIS B mpoekte

PETrHOHAJIBHOIO TPAHCIIOPTHOTO MOJCIMPOBAHMS HA3€MHOIO JOCTyNa K JECHBIM IOXKapam U
pecypcam Jieca.
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MnarnH Open Source QGIS MapFlow
KaK MHCTPYMEHT AN1A pacno3HaBaHWA Aopor

* Pacno3HaBaHue 10pOr ObUIO MPOBEJACHO C UCIOIb30BaHueM Iiaruna MapFlow
(https://plugins.qgis.org/plugins/mapflow/) B mporpaMmMHOM oOecIiedeHUH ¢ OTKPBITHIM KogoMm Open Source QGIS,
akTyanbHas Bepcus oT 12.06.2023 . MapFlow mis QGIS sBisieTcss 0IHUM U3 UCHOJIB3YEMBbIX 1 MOMYJISIPHBIX 110
JaHHBIM OMOIMOTEKU «OTKPBITHIX» HHCTPYMEHTOB JiJisd reonHpopMaruku (https://plugins.qgis.org/) miaruHoB
TeMaTUKHU UCKYCCTBEHHOI'O MHTEJIICKTA.

e CornacHo JOKyMEHTAaILMK, 00yYEHHE MOJICIM CETMEHTALIMHU JIOPOT BBIMOJIHEHO IIPEUMYIIECTBEHHO JIJISI CEJILCKOM
MECTHOCTH I10 JaHHBIM M3 KOCMOCa YPOBHSI MPOCTPAHCTBEHHOTO pa3pemenus mopsajaka 0.3 - 0.5 m ¢
MCMOJIb30BAHUEM YJIYUILICHUS CBA3HOCTH OTJICJIbHBIX CETMEHTOB JIOPOTH

(https://ru.docs.mapflow.ai/userguides/models changelog/index.html#1d9).

 Jli1st TeCTOB BBIOpAHBI TEPPUTOPUM TPEX TUIMUYHBIX (Pa3TUUYHBIX

I10 TUIIaM JAOPOT, BHYTPEHHCH ITAHUPOBKE U HATTMYUIO MOBE3/I0B mapPING PIpSINES of BUIIGING footprints. foads. fields. orest and conatracton aites. | "

HO I[OporaM) HaceHeHHBIX HYHKTOB EpMaKOBCKOFO HeCHI/IquTBa About Details “ersions

Kpacnosipckoro kpas. e e oy et o e oo
Currently, we can extract

belta ncnoiib30BaHa JEMO-BEPCHS IIJIaruHa, udrge

UMEIOIIasi OTPAaHUYCHUS 110 TIJIOMIAAn 00padOTKH TEPPUTOPHUH.
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OMnbIT NIPUMEHEHUA TMC-UHCTPYMEHTOB C OTKPbITbIM KOAOM ANA PACMNO3HABAHUA AOPOI

Teppuropuu
BbIOOpA

B EpMakoBckom
JIECHUYECTBE

¢ TUIUNYHOU
HHPPACTPYKTYPHOI
HATrpPYy3KOil J0por
Pa3HOro TMIA



MeToamMKa conocTaBNeHMA AaHHbIX NO AOPOram
(MapFlow VS Open Street Map)

J1J1s1 pacy€eToB MO KAXAOMY OTIECIBHOMY OTPE3KY JlJ1s1 pacuera cpeHErO MPOLIEHTA
,Z[OpOFI/I nu BHBY&HHB&HHH pGBYJ'II)TaTa Ha KapTCI COBH&I[CHI/II?IZ
MonunroHanbHbIN cnok JIMHeliHbI croii OSM MonunroHanbHbIN JInHenHbIN cnol
MapFlow cnoit MapFlow OSM
\ 4
Bydepusaums cnos
[ bydepuszauma cnoa OSM J [ OSM J
\ 4 \ 4 \ 4 A\ 4
Pasbuska cnoa Mapflow ObbeanHeHue B ObbeagnHeHne B Ob6beauHeHue B
Ha NpAMble OTPE3KM MY/NbTUFEOMETPUIO MY/NbTUTEOMETPUIO MYNbTUTEOMETPUIO
\ 4
[ AHann3 conocTaBnieHun J [ AHanuns3 conocTaBneHns ]
\ 4 \ 4
PacueTbl 4N Kaxaoro PacueTbl cpeaHero
oTpesKa cnoa MapFlow NPoLEeHTa COOTBETCTBUMN
Open Street Map kak pecepeHUHbIN CITOU BEKTOPHOM reoMeTpun aopor
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Pe3ynbTaTbl CONOCTaBAEHMA FEOMETPUN A0POT

ONA TEeCTOBbIX T

epputopmi (1)

CoBnageHunsa gopor, creHepupoBaHHbix MapFlow no cHuMkam Mapbox n gopor npoekta OSM. bBydep cnoa OSM 1.5 m
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CpeaHunin NpoueHT
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J1J11 HaCeJIeHHOTr o
nyHkTa EpmMakoBckoe
CPEIHUU TIPOLECHT
COOTBETCTBUU
TEOMETPUU HOPOT,
CTEHEPUPOBAHHBIX
MapFlow o cHumkam
MapBox, u nanHbIX
10 IOPOTaM MPOEKTa
OSM c oydepom 1.5 m
paseH 30,66%, miis

[ puropbeBKU -
27,85%, nas
Tau3e10es — 34,75%.
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Pe3ynbTaTbl CONOCTaBAEHMA FEOMETPUN A0POT

INA TECTOBbIX TEPPUTOPUA (2)

CoBnageHns aopor, creHepuvpoBaHHbix MapFlow no cHumkam Mapbox 1 gopor npoexkta OSM. bydep cnos OSM 3 M
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[IpoueHT
COOTBETCTBUM
YBEJINYMBACTCS
npu Oydepe cios
OSM

3 meTpa.

(EpmakoBckoe —
Ha 19,97%,
['puropreBka — Ha
24,19%,
Tan3pi0eii — Ha
25,76%)



Pe3ynbTaTbl CONOCTaBAEHMA FEOMETPUN A0POT
NA TeCcToBbIX TepputTopui (3)

CoBnagenus 1opor
CoBnageHus fopor, creHepupoBaHHbix MapFlow no cHuMkam Mapbox 1 gopor npoekta OSM. Bydep cnos OSM 4.5 M (MapFIOW VS Open Stl‘eet Map) %
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MnarnH Open Source QGIS Deep Neural Remote Sensing
ANA pacno3HaBaHUA Aopor

Deepness: Deep Neural Remote Sensing

{91) votes

Inference of deep neural network models {ONNX} for segmentation. detection and regression
About Details Yersions

Deepness plugin allows to easily perform segmentation, detection and regression on raster ortophotos with custom CNNX Neural Network models, bringing the
power of deep leaming fo casual users.

Features highlights:

- processing any raster layer (custom ortophoto from file or layers from online providers, e.g Google Satellite)

- limiting processing range to predefined area (visible part or area defined by vector layer polygons)

- common types of models are supported: segmentation, regression, detection

- integration with layers (both for input data and model output layers). Once an oufput layer is created, it can be saved as a file manually

- model ZOO under development (planes detection on Bing Aerial, Com field damage, Oil Storage tanks detection, cars detection, )

- training data Export Tool - exporting raster and mask as small tiles

- parametrization of the processing for advanced users (spatial resolution, overlap, postprocessing)

Plugin requires extemal python packages fo be installed. After the first plugin startup, a Dizlog will show, to assist in this process. Flease visit plugin the
documentation for details.

* raruH QGIS Deepness,

wiu Deep Neural Remote Sensing,
MO3BOJIAIONIMN NOIyduTh B QGIS
BEKTOPHBIC HJIM PACTPOBBIC PE3YyIbTaThI
pacro3HaBaHUsI 3apaHee 00yUeHHOU
MOJIeNU
(https://plugins.qgis.org/plugins/deepness/)

« Kak mpumep paboThI IJ1arnHa MOICIb
n3 koyutekuu Model ZOO
(https://modelzo0.co) B popmare ONNX,
KOTOpasi UACHTUPULIHUPYET

ac(aapTHpOBaHHBIC ABTOMOOMIIEHBIC
noporu 1o caumkam Google Earth.
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PeweHwue Ha Python ana pacno3sHaBaHua gopor (neca AMa3oHKM)

Comparison between
the reference data and the
predicted roads
with the U-Net model
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Pedepenu
Amazon Road Dataset (ARD) from
Landsat imagery

JIaHHBbIE 1 HHCTPYMEHTbI
00paldoTKH

Brazilian Amazon using Sentinel-2
(10m resolution) imagery from 2020
in the Azure Planetary Computer
platform

Pe3yabTaThl pacno3HaBaHusl

recall and precision accuracy using an
independent ARD dataset, obtaining
65% and 71%, respectively.

Botelho J. Jr., Costa S. C. P., Ribeiro J. G., Souza C. M. Jr. Mapping roads in the Brazilian Amazon with Artificial Intelligence and Sentinel-
2 // Remote Sensing. 2022. N 14. P. 3625. https://doi.org/10.3390/rs14153625
ONbIT NPUMEHEHUSA MTMC-MHCTPYMEHTOB C OTKPbITbIM KOQOM ANnA PACMO3HABAHUA OOPOT
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Henpocetn B cucteme Kaggle ans pacnosHaBaHus aopor

B Kaggle (https://www.kaggle.com/) st A€CHBIX JOPOT UCIOIB3YIOTCS CIASAYIOIINE
apXUTEKTYPbl cCEMaHTUYECKOro cerMmeHTupoBanusi: DeepLabv3 u DeepLabv3+ ¢ Mmogynem
AeKoAepa sl YTOYHEHUS Pe3yJIbTaToB
(https://www.kaggle.com/code/balraj98/road-extraction-from-satellite-images-deeplabv3).

Original Image Ground Truth Mask Predicted Mask Pred Road Heatmap

JlaHHbIC
50cm pixel resolution, collected by DigitalGlobe's satellite
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3aK/lloMeHMe U HanpasieHna byayLmnx nccnesoBaHUM

* IlonyuyeHHble pe3yabTaThl pacHo3HaBaHUs IIpu oMol IutaruHa MapFlow wmoryT ciy:Kuth
JONOJHUTEIIbHBIMU JTAHHBIMU 110 JOpPOraM i PErMOHAJIBHOTO MPOEKTa JIECHOI0 TPAaHCIIOPTHOIO
MOJICJIMPOBAHUS, a TaKK€ IMPUMEHATHCS B JIPYruX HHQPACTPYKTYPHBIX MHPOEKTAX, TPEOYIOIINX
AKTyaJbHBIX JAHHBIX O JIOPOTraM.

* B mnacrosmee Bpemsa Open Source-MHCTPYMEHTBHI PaclO3HABAHUS JOPOT NPEAHA3HAYEHBI B

OCHOBHOM 14 I[CHII/I(pr/IpOBaHI/I}I yJu1l B INIAHUPOBKE HACCIICHHBIX ITYHKTOB.

* Heobxoguma pedepeHiiHas OCHOBA CONOCTABICHUS pPe3yIbTaToOB pacno3HaBaHus. OSM?
* Pesynprarhl  pacno3HaBaHUA ~TIEOMETPUM M TUMNOB  IOKPBITHSA  JOPOr  MOTYT  OBITh

CUCTCMATHU3UPOBAHBI B BUAC AATACCTOB PCTHUOHAJIBHBIX IIPOCKTOB.

baarogaprocTu. CTarhs SBISETCA YaCThIO pa3padOTOK MO PErMOHAIBLHOMY JIECHOMY TPAHCIOPTHOMY MOJAECIUPOBAHUIO
Ha3eMHOI'0 JIOCTyIla K JECHBIM Mo)KapaM M pecypcaM Jieca Jlaboparopuu MOHUTOpHHIra JecHbIX 3kocuctem [[IITJI PAH.
Pabora BbIONIHEHa B pamMKax TeMbl [OCygapCTBEHHOro 3agaHusi «MeToAMYECKHe MOAXOAbl K OLEHKE CTPYKTYpPHOU
OpraHu3alyu U QyHKIIMOHUPOBAHUS JIECHBIX DKOCUCTEMY, peructpaiiioHHbii Homep Ne 121121600118-8.
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JlnTepatypa

l.

2.

[Tononbckas E. C. Micnonb30BaHue JaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS 3€MIIM U3 KOCMOCA JIJIsl paclio3HABaHUSI U300paKeHUS IOPOT B JIECHOM XO3sUCTBE //
Bomnpocs! necunoit Hayku. 2022. T. 5. Ne 4. C. 1-21. DOI 10.31509/2658-607x-202252-115

Abdollahi A., Pradhan B., Alamri A. RoadVecNet: a new approach for simultaneous road network segmentation and vectorization from aerial and google earth
imagery in a complex urban set-up // GIScience & Remote Sensing, 2021. 58:7. pp. 1151-1174. DOI: 10.1080/15481603.2021.1972713

OpnoB B. A. ABTOMaTu3upoBaHHOE pACIIO3HABAHUE JIECHBIX JOPOT IO KOCMUYECKUM CHUMKAM // AKTyasbHbIe MpoOsieMbl JiecHoro komruiekca. 2006. Ne 14. C. 1-4.
[Momonwckas E. C. O630p mmaruaoB Open Source QGIS st necnoit orpaciu // Boripocsr necuoit Hayku. 2021. T. 4. Ne 2. C. 1-11. DOI 10.31509/2658-607x-
202142-1.

Botelho J. Jr., Costa S. C. P., Ribeiro J. G., Souza C. M. Jr. Mapping roads in the Brazilian Amazon with Artificial Intelligence and Sentinel-2 // Remote Sensing.
2022. N 14. P. 3625. https://doi.org/10.3390/rs14153625

[Tomonwckas E. C. O630p onbiTa pelieHus 3aj1a4 TpPaHCIIOPTHOTO MOACIMPOBAHUS B JIECHOM x03s1iicTBe // Bonpocsl necunoit Hayku. 2021. T. 4. Ne 4. C. 1-32. DOI
10.31509/2658-607x-2021-44-92.

[Tononsckas E. C. Ce3oHHOCTH 1opor B TpaHcnopTHOM MoaenupoBanuu [ MC-nipoekTa iecHOro xo3stiicTBa // @yHaaMeHTalbHbIE, TOUCKOBbIE, PUKIIaIHbIC
UCCIIEIOBAaHUSI U MHHOBAIIMOHHBIEC TPOEKTHI: COOpHUK TpynoB HalnoHanbHOM HayuyHO-TIpakTUuueckor kondepenuuu / moa. pea. C. V. YeaiicoBa. Mocksa: PTY
MUPDA, 2022. C. 267-271.

Podolskaia E. S. Open geodata and Open Source GIS in the Center for Forest Ecology and Productivity of the Russian Academy of Sciences (CEPF RAS) // Int.
Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XLVI-4/W2-2021, 123-125, https://doi.org/10.5194/isprs-archives-XI.VI-4-W2-2021-123-2021, 2021.

JlaGopaTopuss MOHUTOPHUHTA JIECHBIX AKOCUCTEM
LDI1JI PAH, Mocksa, Poccus

MopenupoBaHue HA3eMHOIO JOCTYIIA K JIECHBIM
nokapam M pecypcam jeca
http://cepl.rssi.ru/transport-modeling/
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