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Obnacts cnextpa/llgeToras 30Ha

IIuprsa obacTi ciexTpa B IHHAX BOJH A
(vKM),(cM)/ LB e TOR 0¥ 30HBI

L b 1. OnTirg e ckmit ppanasox 0,01 — 1000 (vxm)

[ 1) Vmerpaduoseropas obnacts 0,01-04
/\ [\ /\ /\ 2) Bummvas o61acTh (LB eTORbie 30HBI) 0,4-0,75
\/ V \/ V Puoneropas 0,40-0,45
— Cunan 0,45-048
' o /'\ Tonybas 0,48-0,50
3enenas 0,50-0,56
s — Kenraa 0,56-0,59
Fembs. CORS Tunonat Fombe CONS Tt OpaHxesas 0,59-0,62
Kpacraa 0,62-0,75
3) Hadpakpacuas obaacts (MK) 0,75-1000

Bnuxuas 0,75-1,3

Cpenuas 1,3-3,0

HaneHa >3
2. VKB Paguomuanazos 0,8 -100 (cm)

1) Munnumetpobrit Ka 0,8-1,1

2) Cantumerposrie K 1,1-1,7

Ku 1,7-2,4

X 2,4-38

C 3,8-7,5

S 7,5-15

3) Jeuumerposrie L 15-30

4) MetpoBrie P 30-100
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PacnpepeneHue koadpchpnumeHTOB OTPaXXeHNA NUKcesrien n3obpaxeHus
pacTUTesIbHOCTU B ABYMEPHOM U TPEXMEPHOM NPOCTPaAHCTBE
cneKTpanbHbIX NPU3HAKOB

KpacHnin 3enennin

1 — GepesoBble neca,

2 — XBOWHbIE Nneca,

3 — nyroBasi paCTUTENbHOCTb,

4 — 3a60nN04YEHHbIE Yy4HaCTKM,

5 — cenbCKOX03ANCTBEHHbIE 3EMIN
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N306paxeHne GeoEye, Ckonkoso
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R

BuayansHoe gewncgppmnpoBaHne KOCMUYECKUX N300paxXeHUN

N3o06paxeHne GeoEye, 50 cMm., OnnmMnumnckmin napk
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N3o0bpaxeHune Landsat 8, 30 M., cMHTE3MpoBaHHOE U30bpakeHne
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N306paxeHne LMKNoHa C METEOPONOrMYECKOro CnyTHMKa



Image Landsat

Image © 2015 DigitalGlobe GO()g[G earth
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Nara cremku: 4.10.2013 wup. 58,565162° ponr. 101,340644° Bucora nan ypoBHem mopsi: 392 m O6aop ¢ BucoTy 16.61 kM L;

Buipybku neca, nsobpaxerHune Google Earth
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FOpy6ueHckoe mecTopoxaeHue, nsobpaxerHune Google Earth
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Nava cremeu: 5.3.2014 8 | 2003 wup. 58,114143° ponr. 92,985057° Buicora wan yposuem Mops: OGaop ¢ sucoT 13.94 kM (“

MyTHOCTb BOAbI, n3obpaxeHne Google Earth
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I I | Image Landsat

Nara cremeu: 4.10.2013 wup. 69,728654° nonr. 89,313127° Buicora nan yposiem mops: 551 M 06aop ¢ BEcoTE 191,10 kM

MyTHOCTb BOAbI, n3obpaxeHne Google Earth
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Narva cemeu: 5.13:2015 B | 2007 wup. 56,058931° pnonr. 92,704537° Buicora nan yposhem Mopst: 192 m 0630p ¢ BHCOTIH  2.39 kM

HecaHKunoHMpoBaHHble cBarku, nsobpaxeHne Google Earth
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56.182080° nonr. 92,468509° Buicorta nHaaypoBhcm Mops: 276 M

wup.

1 1 |
Nara cremku: 6.9.2011. 2D | 2005

Camonertbl, nsobpaxeHne Google Earth
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Camonertbl, nsobpaxeHne Google Earth
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Bopatble pecypcbl
bacceitHa ApanbcKoro Mops

KA3AXCTAH

AW 10x100 :
mope
l‘ ‘.
Myt
=]
Kapakannacemau 7.9 Buwkex
C) \MNWWW

Konnexmop

KbIPIFTbI3CTAH
o Cooans o \ W
~~ Rawoeys 6.5 NG
PRI ol NG Y3BEKUCTAH ,

/ # \
SRR Xopszmoxui oa.u(;; ;3
(empoauseca) |

| faw ozyscxuii konnexmop
X /' (cmposuyui o) Nle62n 3.9\

c
TYPKMEHUCTAH
\

\\ nasusil Typamesceul xannexmop
\\\ (emposuy uics)

KUTAMN

e e e s i

Cpemil ran0eoi crox pex M 3aBop sos!
S o V. fwran)
- R
e (L ouCpone TR ety
OPOLUAEN bIX MEPPUMOPU i A1 Persici croK 33 CMONS, HO HE NPAMO
M P A H nponopUONSINS €0
A®PIrAH | Topsee paiowe fasewe 2000 M Hap yo M)
ml' | Opowasmes yrages
Kabyn —
e o lperax
o - : O TNogropHoe Honans 08aHwe
0 20 500 78 100000 : Y
[ E— E—

i NpeHaesx 868
Kapra cocraeseva 2 Envirenment Nework, zeafpe 2010

W £




(VIBUPCKIN OEQEPAMbHBIA YHIUBEPUTET
SIBERIAN FEDERAL UNIVERSITY

Moxapbl okono o3. bankan B 2015 r., nsobpaxeHne Landsat 8
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CermeHTauus 4yepe3 noadop mopenu. NpeobpazoBaHue Xoxa

100 r 3
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[NeTeKkTMpoBaHMe rpaHuL Ha N300paxeHUu

Uri.ginal Imagi ' Edlges using Sobel Gradient Detection MHTeHCUBHOCTL HenpepsiaHoe nsoBpaenre [vckpeTHoe nsobpaxeHue
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[NeTeKkTMpoBaHMe rpaHuL Ha N300paxeHUu
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2D edge detection filters

Laplacian of Gaussian

Gaussian derivative of Gaussian
~w24e? 9
ho(u,v) = o, L 207 ;;ﬂhd(u' )
v? isthe Laplacian operator: V2ho(u,v)

(2 (2
V2f=Gh+ 54

' ‘ / Object
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' - -
¢ Zero crossings
'

First gerivative

Second derivative
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[NeTeKkTMpoBaHMe rpaHuL Ha N300paxeHUu

original DEM edge enhanced DEM
[Queb chn — EEE|
P TE

DEM treated with edge detect filter
[ O] =]
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PacnpepeneHue koadpchpnumeHTOB OTPaXXeHNA NUKcesrien n3obpaxeHus
pacTUTesIbHOCTU B ABYMEPHOM U TPEXMEPHOM NPOCTPaAHCTBE
cneKTpanbHbIX NPU3HAKOB

KpacHnin 3enennin

1 — GepesoBble neca,

2 — XBOWHbIE Nneca,

3 — nyroBasi paCTUTENbHOCTb,

4 — 3a60nN04YEHHbIE Yy4HaCTKM,

5 — cenbCKOX03ANCTBEHHbIE 3EMIN
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CermeHTauma KOCMMU4YECKUX N300paxeHUn

(Value of pixel) Features of Classes
in Feature Space

N\ (Value of pixel)

\Classificaticm

o] Extraction of
221 Training Data

i
QOriginal Data Result of Classification

Figure 11.1.1 Concept of Classification of Remotely Sensed Data
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CermeHTauma KOCMMU4YECKUX N300paxeHUn
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classification error 0.015
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Feature 1
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BbecnunoTHbIe neTaTtenbHbIe an napaTtbl

BecnunoTHbIn neTtaTtenbHbIM annapat Trimble Gatewing X100
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TexHn4yeckmne XapakKTepuctmukmn

KaTteropusa Mapamerp 3HaueHne
CbeMKa BbICOTa NOMETa N0 YMONYAHNK (5 CM TOYHOCTL) 150 M
nepekpbiThe MeHSAeTCs, 75 % No YMONYaHMK
cpejHee NokpbITHe (45 MIH. NoneTa) 1,5 KM 2 (5 CM TOYHOCTb) 3 KM 2 (10 CM TOHHOCTB
cpegHee KonMuecTso GoTo Ha kM2 (Ha BbicoTe 150 M) 600
paspelleHue B nukcen (GSD) 5 CM (CTaHAapTHasA BbICOTa)
NNaHOBas TOYHOCTb 1 nukcen (5 cm)
opTo$oTO
npoeKyns semi-true or true
uset peanbHbl RGB, 6e3 AbIMKW
061aKo TouYek paspeleHue B nnkcen (GSD) A0 1 nukcens (5 cm)

NNaHoBa\ TOYHOCTb 5 cM (CTaHAaDnTHO)
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Mpumep cbeMKn 3aCTPOEHHOW TeppUTOpUn
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MpumMep CbeMKU 3aCTPOEHHON TeppPUTOPUHM
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3-D mogenb mecTHOCTH
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FuncomeTpuquKaﬂ KapTa o0beKTa
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