Bezpilota lidaparatu un satelitu sensoru
lielo datu apjomu
izaicinajums un tehniskie risinajumi
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Kas ir «liela apjoma datiy geomatika ¢

Piemérs - Landsat;

Viena Landsat-8 pavadona aina (pikselis 30m/15m Pan sharpened )

datu apjoms - «jeldatin, starp rezultati un talizpetes rezultati rastra forma
aiznem piemera 8,95 GB

» Latvijas teritoriju parklaj 6 Landsat ainas, tipiski katru gadu
vasaras sezona 2-4 fotografiju serijas bez bliviem makoniem

» Landsat arhivs pieejams bez maksas, ietver datus sakot no
aptuveni 1989.gada

Teoretiski:

?9GBx3x6x27 =4374 GB



Kas ir «liela apjoma datiy geomatika ¢

Piemers - bezpilota lidaparata «jeldatiy fotografiju forma,
starprezultati un rezultati

21,5 GB - 0,5 ha apbuves zeme lauku apvidu

Piemérs: Viena SPOT-6 satelita aina, « jeldatin un starprezulati — 5,6
GB

Piemers: augstas izskirstpejas RADAR satelita aina — vairdaki simti GB
(neietverot starprezultatus un rezultatus)



Talizpétes sateliti ar optiskajiem sensoriem

http://www.asprs.org/
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Elektromagnetiska spekira merisana

» Cilvéka acs var “izmerit” fikai redzamo gaismu, kas ir [oti Saura
spekira dala

» Sensori var merit redzamo un visas paréjas spektra dalas (EMS),
Lssisadalot atseviskas mernjumu josias (bdiids)
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«Moderna fotogrammetrija

Fotogrammetrija, kas balsfita uz punkta koordinatu noteiksanu katra
ainas(stereopara) piksel (rekonstrukciju):

Semi-Global Matching , algoritma autors HEIKO HIRSCHMULLER

Vadosa atfistibas tendence — plasa nakotnes pielietojuma sfera
robotizetaja «stereo redzéy, jo algoritma izpilde ir iespejama reala laikd
(mUsdiends - tikai realajam laikam fuva) , sadalot uzdevumu starp
procesora kodoliem (CPU un GPU), ieguveji - ne fikai fotogrammetrija, bet,
galvenokart tiesi auto industrija

Industrija pieejomi ari citi, ekvivalenti algoritmi bliva punktu
makona generesanai(rekonstrukcijai) katra ainas piksel



Bentley ContextCapture

>

ContextCapture analize statisku objektu attelus, kas ir
uznemti no vairakiem skatu punktiem, un automatiski
detekte pikselus, kuri atbilst vienam un tam pasam
fiziskam punktam. No daudzam sadam atbilstiioam
nosaka attelu relafivo orientaciju un fotografeto objektu
3D formu.

ST tehnologija ir balsfita uz 25 cilvékgadu pétijumiem, kas
veikti divos Eiropd nozZimigos pétniecibas instittos: Ecole
des Ponts ParisTech and Centre Scientifiue et Technique
du Batiment.

Petfijumu rezultati realizejas programmaturd
Smart3DCapture, kuru izstradata kompanija Acute3D
(dibinataji Jean-Philippe Pons un Renaud Keriven). Ta
legust Francijas 2011.gada inovacijas balvu.

2015.gada AcutedD iegadadjas kompanija Bentley
Systems un ta klust par dalu no sis kompanijas realitates
modelesanas risingjumiem.

CROROJO



=
=

Context Capture rezultata formati

Microstation Connect

editon Production definition

Define parameters of the new production.

AutoCAD

Name Format/Options
3DMax, Blender Purpose Choose output format and options for the production.

Format/Options

- | 3D multiresolution mesh format, optimized for exchange with Bentley

Format: ‘:VtontextCa;;tu?e BMX R
applications.

GOOQ|e EorTh i v 'Sma;tBDCapture S3C

[] web | | OpenSceneGraph binary (0SGB)
OBJ wavefront format

Microstatfion V8i u.c. Cestinanon ot
l
] ’Stereothhography (STL)
| LOD tree export
. IncIuJ Google Earth KML

SketchFab u.c.

Maximum texture size: 8192 | pixel

Level of detail (LOD)
Type: Adaptive tree

Node size: medium (~35 kB/node) ~

[] skirt: 4 pixel

Cancel

«Punkitu makonis» :




LIDAR LAS faila piemerotiba topografijas rasesanai — kas ir
redzams ¢

View 2 - Isometric, 3D Metric Design
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Jaunais *.3MX formo’rs plemero’r"bo topografijas rasesanai
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3MX formats — trijstUru tikls ar «uzvilktamy teksturadm no
foto ainam

View 2 - Isometric, 3D Metric Design
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Context Capture straumetais formats 3IMX

Datu apjoma salidzingjums ar nekompresetu LIDAR LAS (bezpilota
lidaparata aerofotografiju serija teritorijai 700x300 m)

Salidzingjumam ar ContextCapture generéts LAS punktu makonis:
Katrs 10 punkts — 72 Mb
Katrs 7 punkts — 127 Mb
Katrs 5 punkts — 188 Mb
Katrs 3 punkts — 523 Mb
Katrs 2 punkts - 1175 Mb
Katrs punkts - 4237 Mb

Katrs punkts 3mX formatd — 594 Mb, bet, ta ka fails tiek strauméts, tad atveras
dazas sekundés V10.0 paaudzes programmas
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Context Capture straumetais formats 3IMX

LAS fails nav tiesi atverams Bentley programmaturg, jo ir parak
neefekfivs, tapec Microstation (V8i) konverte LAS uz *.LOD

Piemeram, darbam ar LAS Microstation V8i vidé nepiecieSamais diska apjoms:

Katrs 2 punkts — LAS 1175 Mb + 543 Mb = 1718 Mb
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SIA «MikroKodsy pilotprojekts

» Mérkis: novertet Content Capture pielietojamibu kadastra datu
aktualizacijai

» Interesejosa plafiba: 0,5 ha apbuves zeme lauku apvidu

» Attelu uznemsana: 28.10.2015
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Datu apstrade ar Context Capture

Dators: 17-4770 16GB RAM, NVIDIA GFORCE GTX 650 Ti (sistemas atrdarbibu
Context Capture uzrada ka 20% no maksimalas iespejamas aparatras
konfiguracijas).

NepiecieSamiba darba dalisanai blokos (files) ir atkariga no pieejamas
operafivas atminas, sajd gadijuma ta ir 16GB RAM.

1 PHOTOS ™ 2- CAMERA PROPERTIES " 3- AERGTRANGULATION " 4- RECONSTRUCTION SETTINGS " 5- PRODUCTION The worklow is complete. x

Liepdarzi_drone » Block_1 - AT304foto_LKS92 » Reconstruction_1 » Liepdarzi_304foto_LKS92

| Block_1
| Block_1 - AT 130foto
4 || Block_1 - AT304foto_LKS92
4 Reconstruction_1 3MX production, 10 job(s)
@ Liepdarzi_304foto_LKS92
_ Block_1 - AT304photo General Properties 3D view

B Lispdard droce Production - Liepdarzi_304foto_LKS92

Liepdarzik304fotolllKS92]
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Pilotprojekta datu apstrades raditqjl

» Modelis I: 50 attelu minimalais komplekts — vertikals skats,
izejas DNG faili 893 MB (100x270m):

» Pirmd aerotrianguldcija , default parametri, izmanto tikai drona
fotografiju GPS pozicijas: 10 minutes

» 3D Mesh virsma - *.3mx formata generésana prieks Microstation, darbs
nav jadala blokos, rezultata izmers 51 mb: 33 minutes

» Modelis Il: 304 attelu komplekts — vertikalais skats un
aplidojums divi loki, izejas DNG faili 2702 MB (100x270m):

» Pirmd aerotriangulacija, default parametri, izmanto fikai drona
fotografiju GPS pozcijas: 1 stunda 5 minutes

» Oftrd aerotriangulacija — uzstaditi 3 atbalsta punkti, katru piesaista 4
ainam: 56 minutes

» 3D rezga (Mesh) virsma - *.3mx formata generésana prieks Microstation,

darbs jadala 8 blokos, rezultata izmeérs 130 Mb: 7 stundas

» LAS faila generésana - katrs 5. punkts, rezultata izmérs 189 Mb, darbs
jadala 20 blokos (tiles): 4 stundas 30 minutes

Ll



Kontroles méerjumi daba un pec buvju kadastralas

uzmernsanas lietas —kluda neviena meruumo

@ Acute3D Viewer pdarzi-13/Produ

e Camera Display Tools Help

304foto_

59 ‘Scene/Production_304foto_LKS92_3mx.3mx]

acute3D viewer™

File Camera Display Tools Help

4|
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Measurements

Coordinate | Distance | Surface | Volume

Click on the model to select a new position.

Position: 517394.21
292315.52
17.60m

| Coordinate | Distance | Surface | volume |

Ciick on the model to define a surface.
Double clck to dose the polygon. Badkspace to delete the last point.

Perimeter: 33.41 m
Area: 52.74 m2

Platiba

Coordiate | Distance | Surface | Volume |

Click on the model to define a 3D segment.

Distance: 1351m
Height difference: -0.09 cm

Attalums

acutezp

viewer™

[ coordinate | Distance [ surface | Volume |

Click on the model to define the base surface.
Double diick to dose the poly ackspace to delete the last point.

Method: [Mean plane

Sampling distance: 0.384859 meters

Perimeter: 33.85m
Area: 86.07 m2

Cut volume: 74.85 m3
Fill volume: 0.78 m3

Tilpums
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ContextCapture —riks 3D kadastram

u VYiewl, Default |?||E||—'|
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ContextCapture var tikt pielietots arr tikai no ielas imena
fofografiju datu avofa (fasadem)

The workdlow is complete. x

Academia_Petrina » Block_1 - AT LKS_RIGID » Reconstruction_1 » Academia_Petrina_LKS92

Block_1
4 [ Block 1- AT
4 Recon i

B Acudernin Pecios Production - Academia_Petrina_LKS92

3MX production, 6 job(s)

4 Block_1 - AT LKS_RIGID General Properties 3D view
4 Reconstruction_1
% Academia_Petrina_LKS92 i %N ® @
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Bezpilota lidaparatu iegutie 3D modeli -
secingjumi
» lIzcila detalizacijas pakdpe ar

zemo vegetaciju (krimi, neplauta
zale) neaizsegtas platibads

» Sakuma imena aparaturas (drons,
kamera) un ar programmarturas
cenas ir salidzinadmas ar
profesionala imena GPS uztvereja
cenam e

» Lielaku teritoriju 3D rekons’rruesonm
ir nepieciesami droni ar ilgstosas
darbibas akumulatoriem un
lielakiem fiziskajiem izmériem

» BUfiska nozime ir apstrades
grafiskajai stacijai, tas jaudai -
datoram (ipasi video kartei)




«Lielo datu apjomuy
apkalposanas
risinajumu

metodes&tehnologijas



Rastra datu kompresija - ECW
formarts

ECW attelu kompresija:

- Datu noliktavas ekonomija

- Lieldaka atrdarbiba

e | - Vizudli neatskirama no

nekompresetas ainas




Talizpetes automatizacija

» ERDAS Imagine Zonal Change Detection rika
piemers starp 2014 un 2015 gada Landsat8 aindm
— automatiski analizejot pa meza kadastra
vienibbam atrasta kailcirte
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Izmainu konstatésanas piemérs WEB parluka - izmantojot
telpiskos mode|us Apollo geoportaléa










