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TaKcauma neca Ha oCHoBe AaHHbIX BO3A4YLUHOIO Jia3€pHOIro
CKaHNPOBaHWA, OMbIT NMPUMEHEHNA B Poccum

Aoknagumk: AnekcaHap Kegpos,
3amectutenb aupektopa 000 «UKTnY» (Poccua, lNepmb)
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Yto Takoe LiDAR?

i SR LJEHTP KOCMUYECKMUX

a
. A\
% TEXHONOrMM nu ycnyr

/INCTaHUMOHHOE 30HMPOBaHWE METOAOM Jla3epHOro ckaHupoBaHus (LiDAR), akpoHMM C aHrMMcKoro «Light
Detection and Ranging», — 3T0 TexHoN0rMA nosaydYeHnsa MHdopMaumm 06 yaaneHHbIX 06 beKTax C NOMOLLbIO
AKTMBHbIX OMTUYECKUX CUCTEM.
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Crnocobbl TaKcaumm neca
30HanbHbIM (ABA): O6Hapy:xeHue otaenbHbiX agepeBbeB (ITD):
EavHMua pacyeTa: naowaap Mam saHenka EavHMua pacyeTta: oTAaesibHOe AepeBo

MapameTpbl Ans pacyeTa: ,
M3BNeYeHne NapaMeTpoB OT/IE€/IbHOIO JAepeBa: BbICOThI,

* BJ/IC: BbICOTA M NNOTHOCTb TOYEK PaCTUTEJIbBHOCTH CPeaHUIi IMaMeTD KPOHbI M T. 1.
* CHMMKM: CneKTpaJibHble XapaKTePUCTUKU

) . ABTOMaTHYECKOe onpezesieHUe KOHTypa KpoH
PacyéTbl OCYLIECTBAAITCA Ha AYEMKY

Pac4éTbl OCyLLEeCTBNIATCA ANA KaX40ro gepesa

) | )
e,
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,ﬂ,aHHbIe ANCTAaHUMOHHOIo 30HANPOBaHUA

JlazepHble AaHHble:

« o06naKo Touek 3D (X, y, Z KoopauHaTthbl) - NNOTHOCTb To4veK oT 0.5 go 100 Ha M2
A3p0(OTOCHUMKM/ CMYTHUKOBbIE M300paXKeHUA:

KombunHauum cnektpanbHbix KaHanoB (RGB, NIR, SWIR n 1.4.)
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[loneBble AaHHble
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E E N 5 N TEXHONOIrMMU U YCNYr

e Ka/iMbpoBOYHbIE NPOOHbIE NOWaAM ANA MaTeMaTMveckoro moaenmpoBaHusa oT 500 go 1000 wT

e Co3JaHMe NPoeKTa 3aK1aAKM NPOBGHbIX NIOWAAEN Ha OCHOBE AAHHbIX JIA3EPHOr0 CKaHMPOBAHMS
J/19 UX PaBHOMEPHOro pacrnpejeneHus B KaxK/JoM cTpaTe

LiDAR BbicoTa/na0THOCTb Knactep npo6HbIx naowaaen

Boicota LiDAR

BbicoTa
15 20 25 a0
| 1 |

10

MNpobHbie naocwanM

0.2 04 0.6 08 1.0 o 10 20 30
[MnoTHOCTb BoicoTa
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MoaennposaHue

B Mogenn nHeeHtapusaymm:

MporHo3MpoBaHMe TaKCaLMOHHbIX
* [lepeMeHHbIe 1a3epHOro CKaHMPOBaHMA

nokasartenemn nponucxoamT C UCMNMOJ1Ib30BaHNEM

CTaTUCTUYECKUX MOAENEMN: * [lepeMeHHble a3pOCbEMKM/ CMYTHUKOBbBIX
* JIMHeMHas perpeccus: MeTos HaMMeHbLUMX AAHHbIX
KBaZpaToB « Jlon. nepemeHHble (Hanp. AaHHble
JIeCOYCTPOMCTBA)

« MeTop 6amxanwmx k-cocegen: k-MSN

OpTtodoTo TpexmepHoe NpoCTPaHCTBO

Monesbie U3MEPEHUA
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PacyéTHble noKa3aTe/,im

PacyeT TaKCcaUMOHHbIX NMOKa3aTeNien B pa3pese nopos A1 KaxKaoM AYEMKU CETKM:

CpeaHuin 3anac, M3/ra

CyMma nsolagien cevyeHmm, m2/ra

CpeaHnn AMaMeTp, CM

CpeaHAasa BbiCOTa, M

Konn4vectBo aepeBbes, WT/ra

CpeaHum Bo3pacT, neT

OBJECTID* | Shape* | LASER_H v | vi] v V3 V4 ve | vi0 G 61 | 62| 63 | G4 G| Gro
4 |Polygon | 2275 301.7] 788| 05| 2151 0 0| 75 333 93/ 01| 229 o] © 1
S | Polygon | 2274 381.2| 1364 1] 2436 0 0| 03 298| 148|02| 248] 0| o] o0
6| Polygon | 21.82 2708 268 0| 2352 o 86| 02 215 s1| o] 256| o|o8] o
7/Polygon | 2139 3219] 923( 128| 2021 o 18 3 67| 14a[14] 25| o|11] o4

000 «UKTnY», www.parmagis.ru



dopmMmnpoBaHUe rpaHuL, 1IecoTakCaumMoHHbIX Bblge10B
(cerMeHTaumAa)

f
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-
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“%* TEXHONOIrUU U YCNyr

*PasraHnyeHue Bbiaenos: Boicota (LIDAR),
nonHota (LIDAR), nopogHbI cocTaB
(cnyTHUKOBbLIE/@a3pPOdOTO CHUMKMN)

° cDOle/I[:)OBaHI/Ie J1eCOTaKCaunMOHHbIX BblOEJTOB
MOXHO perynmpoBartb Mo napamMmerTpamM 3aka34duka

« KoppekTrnpoBKa CYLLIECTBYHOLLMX rpaHnL
fiecoTakCcaLMOHHbIX BblOENoB
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JTanbl npoBeZeHns paborT:

« C60p MCXoaHOM MHDOpMaLMKM 06 06bEKTE
logrotoBuTENbHBIE « C60p 1 06paboTKa AaHHbIX ADC 1 B/IC
paboTb! o [lOArOTOBKa NMPOEKTa CETM Ka/IMBPOBOYHBIX MPO6HbIX MoLWAAEeN

e U3MepuTeNbHble paboTbl HA KaIMGPOBOYHbIX NPOBGHbIX
naowagax

[oneBble paboThl  [eoae3nyecKkan CbeMKa LIeHTPOB KPYroBbIX M/IOLAA0K

NMOCTOAHHOrO paguyca

« 06paboTKa AaHHbIX MONEBbIX M3MEPEHMM

* BbluncnieHne 3aBUCUMOCTEN TaKCaUMOHHbIX XapaKTEPUCTUK,
nonayvyeHne MmatemMaTtn4CcKon moaenn

KamepasibHble pa6oTbl o BbluMcneHne TakCaLMOHHBIX NoKasaTenen Ans CETKM

» CermeHTauma n paccyeT TaKCaUMOHHbIX XapaKTeEPUCTUK ANA
CermMeHToB

» OcbopmieHME AOKYMEHTALMM

000 «UKTnY», www.parmagis.ru
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B Em m B o1 ™ %g% TEXHONOIUHU U YCNYT
OnbIT MCNONb30BAHMA TEXHONOMMM B Poccumn

« KpacHobopckoe necHM4ecTBo ApXaHreibCKoM
06,1aCTH

* [nowaab necHoro yyacTka: 43 560 ra

« KonnuyectBo npobHbIX naowazemn: 609 wr.

» JlaHHble BJIC ¢ n10THOCTbIO 4-6 TOYEK/KB.M
(cbémka 2018 roga)

» laHHble ADC ¢ MHppaKpacHbIM KaHa/I0M
(cpéMka 2017 n 2018 roga)

200 m
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[lpenmyLllecTBa MeToda
OcobeHHOCTH MeTtoz BJ1C TaKcauna CTaHAapTHBIMA

MEeTOoJamMM

1. O6bemM nonesbiX paboT
npu naowaam oovekta 100 000
ra

500-700 KpyrosbIX MaoLwanoK
NOCTOAHHOro pagmyca (9 M) co
CMJIOWHbIM NEpeYyeToM 1 06MEPOM
MOJe/IbHbIX AepPEBbEB

=25 000 Kpyrosbix
peslaCKoNMYeCcKux NAoLWaaoK (npu
S Bblgena 20 ra) c obmepom
MoZeNbHbIX agepeBbeB M =1500 KM
TaKCaUMOHHOIro xoAa

2. MHdopmauua o BbicoTe
APEBOCTOA

ToyHaa umMdpoBasa Moae/b BbICOThI
PacTUTENbHOCTU Ha BCHO TEPPUTOPMIO
o6beKTa pabot

BbiGOpoYHOE M3MEpeHHME
MO/I€/IbHbIX AEPEBLEB Ha MYHKTaX
TaKcaumm

3. MHdpopMauma o penvede

ToyHaa undposBasa Moaenb penbeda

Tonorpaduyeckue KapTtbl 1:25 000

4. Pa3srpaHuyeHue BblAesI0B

ABTOMaTMyeckoe (cermeHTaums)

[MoNHOCTBIO py4yHOEe
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Pe3ynbTaTbl paboT

IKCOMYaTaUMOHHEE JECA Ksapran 144

H :Mno- :Coctae.lomp.lonm.:q:Bu- :5me-:Bos:Bu-:u:En.Tp.Bo: Tun :Mlonu:Sanac cupopacT. :Hia. BSanac Ha BHOene, xyS.mM

IBH-:mans, :[oKDOE, nO¥Ea, pe-:Pico— IMEHT: : TAMIBOIBOIHM: 1oTa @ ;eca, EyEB. M iTO: :
ime-: ineed, ccob.BHO.Ipo:¥iTa @ ipa ICO-IeT:I3PI3PITE: JE8Ca i-———i-———-————-——————— IBEICY- IDE- eOM-iSaXTaMIeH. : XosAACTEEHHHE
i;ma @ ra Mcxomn.Kar.semenn:C:ifp  ime- : ip :ac:ac:T : Ha :ofmoitimo IpHIXo- THME- :
: :¥ap.JecH. KyABTYD: :¥C :Ca ICT :Ta : :Ta:Ta: 1 :ma ICOCTR:OCICTOAI OMH IHHX :OoDmt: mur—: MEDONDHATHA
:KamacTpos.OLEHKE @ :a : : - Ty Ta :EBHOESN:BIADNO:THM:CTap. imep.: BMIOA:
1: 2 : 3 :4: 5 = 6 : 7 :8 : 9:10:11:12: 13 =: 14 : 15 : 16 : 17 :18: 19 : 20 : 21 : 22 =: 23 : 24
64 7.1 JEINZE 1 18 E 100 1% 245 4 3 EM 0.% 305 2185 151e 1 ittt
i 75 15 20 ug 217 3 K iimsaGoarpan
B 13 20 433 3 Maiiie e AERPOTHLIY pecy peon W“‘“‘/"s;:‘;":"“""”"
nogpocT: SELN (20) 1.0 M, 3.0 THC.DT/Da, SJIaTCHAOERHHEIL s
MJIAH
65 44 BeipyBra JIECOHACAKIEHHI Uepenkonexoe yuACTROBOE KpacnoGopekoe ceabexve yuacTkosae
c 2 E UEP AP IMOTO LCHO10 YEACTIA e e fun2
uc —
ron BHpYGxM 13 PACTIOAORENHONO A TEPTOPHY:
HOBOUWIICKOT AECHIUECTRA KpACHOGOPCKO CeabeNoe YAaCTKOBOE
) X AccumiecTso
a6 7.7 SEINLE 1 18 E 120 1% 2496 4 4 E]M 0.& 235 180% 1448 2
KPACHOBORCKOIO_ILCHITECTBA
o 75 12 18§ UB 131 3 APXAHTEAIBCKOH ORIALTH
B 20 15 24 131 3
nongpocT: SE2I (20) 1.0 M, 4.5 ThHc.mr/ra, BIsToHamemHBEIL R -

Oburss mous

&7 1&.3 &B4E 1 17 B 55 18 206 3 2 EYEP 1 305 4971 2%32 2
E &0 15 20 uc 1%3% 1 3
nonpocT: SELN (20) 1.0 m, 3.0 THC.mT/Da, OI8TOHAOSEHEIL

63 2.9 BEINIE 1 17 E 100 17 245 4 3 EJOM 0.5 185 536 428 1 e e
o 70 14 20 uB 54 3 ’
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[lpoBEpPKA TOYHOCTM pE3Y/IbTATOB
Bennunaa ommOKy B 3aBUCUMOCTH OT CIIOCO0A TaKCaIMH JIECOB
HopmarusHas (10 J1€cOyCTpOUTENbHON HHCTPYKLIUHN) BJIC
ITokazarenp Tum omuoKu (mo uroram BJIC
TasomepHo- moJIeBo (o akry
H3MCpHTCJIBHBIﬁ FJ'IaSOMCpHBII/I I[CH_II/ICI)pOBOLIHBII/I np()BepKn) SaFOTOBKI/l)
Bricorta, % +8 +10 +15 +3,5 -
Huametp, % +10 +12 +20 +0,9 -
3amac Ha 1 ra, % +15 +20 +30 +9,3 +8
Bospacr, ner
<40 +5 +10 +15 +5
41-100 CryqaiHast +10 +15 +20 +10 .
>100 (pu +10 +25 +35 +10
BEPOSTHOCTHU
IMonHoTA 0,68) +0,1 +0,1 +0,2 +0,1 -
Koappuruent
coctasa . +1,0 +15 2.0 +1,0 +0.4
npeobnaaronieit
MTOPOJIBI
V)
3amnac, % Cucremaruue 5 45 110 9 4.2
CKast
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OuEeHKa pUCKOB pacnpoCTPaHEHMS NECHBIX NOXKApOB

Legend
Grid_latvus_calculate:
CBH_LOC

. o
o0
W 11-20
21-30
31-40
41-50
51-60
81-70
71-80
81-90
91-100
I 101-110
T 1.1-120
W 12.1-163
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Mcnosib3oBaHMe Pa3/IM4HbIX CUCTEM KOOPAMNHAT
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LEHTP KOCMHUYECKUX
TEXHONOINMHU U ycnyr
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CbEMKa B nepmo, Havyaa BeretaumMm M BoO BpeMs MCTonaja
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Cnacubo 3a BHMMaHue!

KeapoB Anekcanap - kedalex@gmail.com
+7 902 83 83 199
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dopmunpoBaHMe LEHDI

daKTopbi: LileHa py6/ra

250
[MoneBble NPoO6HbIE NAOWAAM:

* pasHoo6pasmne necopacTUTesNbHbIX YC0BUMA
*  MHMDPACTPYKTYpPaA M AOCTYMHOCTb Y4aCTKOB 200
CbeMKa TeppUTopuu:

* yAaZlIeHHOCTb OT nocap,quoﬁ naowagKkum
150
* KOMNAKTHOCTb Y4aCTKOB CbEMKMH
LeHasalra
100
1 7 | I

40000ra 100000 ra 250000ra 400000 ra

=

=

Mnowaab o6bekTa
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-  Undposaa mogenb penveda (UMP)

« [lpoeKTnpoBaHMe NeCHbIX Aopor
 [lpoeKkTMpoBaHME rMAPOMENMOPATUBHOM CETH
- Pacuet MHpekca 3a60/104EHHOCTH

« Mogenb BbicOTbl KpoH (CHM)

4 .:"' /‘/.4.{ I
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Pa6oTtbl B 2020 roay

» MagyHcKoe necHmn4yecTBo MpKYTCKOM

061aCcTH Bal
* Mnowaap necHoro yyactka: 75 560 ra NS i
« KonnyecTtBo NpobHbIX naowaaen: 896 wr. \K j
 /laHHble BJIC ¢ nNOTHOCTbIO 4 TOYKM/KB.M \r % N
(cbéMKa 2020 roaa) -0 =gt

 /laHHble ADC C MHPpaKpaCHbIM KaHa/IOM
(cbémKa 2020 ropa)
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