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3D Modelésana ar Bentley
ContextCapture
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Realitates modelesanas meistarklase
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MikroKods. Bentley ContextCapture programmatura

«Modernds» fotogrammetrijas un lazerskenésanas datu apstrades programma :
. 3D realitates modelu radisana, redigésana un publicésana

. Taisno lenku (trueortophoto) ortofoto generésana

. Skélumu, griezumu, cieta kermena (SOLID) vai virsmu (Mesh) modelu konstruésana un
optimizacija

. Telpiskd analize

. Piemérota maziem, vidéjiem, lieliem un gigantiskiem(pilsétas méroga) projektiem

Licence ietver populdro CAD un BIM datu formatu modelésanas riku « Microstation»
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ContextCapture - no fotografijam uz 3D realitates modeliem
un BIM, GIS

ContextCapture analizé statisku objektu
attélus, kas ir uznemti no vairakiem
skatu punktiem, un, automatiski
«atpazist» pikselus, kuri atbilst vienam un
tam pasam fiziskam punktam. No daudzam
sadam atbilstibam nosaka attélu relativo
orientaciju un fotograféto objektu 30
formu

[

Jauna projekta izveide
un foto imports

J [Aﬂrotrianglﬂacija ] -

3D realitates modela tiesa
lieto8ana:

o attalumu, virsmu
platibu, kubatlru
mérisana

e aplikosana timeklT
vai galdvirsmas
parlukos

J

Atvasinata lietoSana:

e SkelSana, grieSana

e zemes virsmas
atpazi8ana un
izdalisana

e Augstumliknu
konstrugsana

+  BIM geometrisko
virsmu
konstruésana

*  Kombingti modeli
un to publicésana

e Saules gaismas
intensitates

aprékini
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Fotogrammetrijas darbibas ar ContextCapture

Fotogrammetriju nodrosina S e Sy (551 05 T (956309 06 v 5557 =

Name Category Cr\gck Given Given Given Horizontal ~ Vertical Estimated Estimated Estimated MS of reprc IMS of dist 3D error [m D horizont: 3D vertical 4

ContextCa pture Master un pomt X Y Hegn warscym carseylm X Y Hegn emorlpd toraysimi erorm] eror m] -
Control point #1 Full ] 482296223 278547.219 10.144 0010 0010 482295.393 278546891 9.243 27021 1091 1268 0893 0.501

C 0 nt extc a t u re E n | n e m 0 d u | | Control point #£2 Full [] 482303479 278545.163 6.006 0010 0010 482304099 278545.770 7.074 97.98 0461 1376 0868 1.068 B
p g H ‘Control point #3 Full vl 482313454 278533.738 7.870 0010 0010 482313456 278532.824 6453 354.04 1410 1.686 0914 -1417
Control point #4. Full ] 482305813 278528202 0000 0010 0010 482306021 278528837 1251 22 121 1418 0668 1251

. Projekta izveide, attélu
imports (var bat no
dazadam kameram) S .

Image

*  Kontrolpunktu noradisana
LKS92 (neobligata)

*  Aerotriangulacija
*  Rekonstrukcija

...G_8386JPG 1395.05 1,
.G_8389JPG 157309 1
G_8390JPG 112808 1{
G_8391JPG 1553.77 1t

Al control points: ~
- number of lpoms
msdept) r: 282,58

TR of dist.to roys: 1120 m
- RMS of 30 error: 1.445 m
- RMS of 3D horizontal error:

Papildu darbibas -
aerolazerskeneéjumu datu
izmantoSana (neobligata) un
retusa (ContextCapture Editor)

0841 m
- RMS of 30 vertical error:
1175m

Zoom: wheel ; ctl; +; - ; 0 | Move viewing area: click and drag |

.............
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Bentley ContextCapture programmas rezultatu veidi

Bezmaksas
programmatura:
Acute 3D Viewer

Acute 3D Web Viewer

Maksas:
Bentley Powerdraft,
Powersurvey,
Microstation

L

Bezmaksas
programmatira:
Cloud Compare

Maksas:
Bentley Powerdraft,
Powersurvey,
Microstation, Descartes,
ESRI ARCGIS u.c.

Apskatei - jebkura

programmatiira,
kura atver rastru [ |

1) 3D Realitates modeli -
trijstaru tikls ar tekstaram

e
)

2) 3D Realitates modeli
punktu makona forma -
*.LAS formata

ContextCapture

3) Taisno lenku ortofoto (True
ortophoto) ar izSkirtsp&ju 1-3 cm
daba
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Ar ContextCapture generétais realitates modelis

Realitates modelis ir 3D virsma no trijstiriem(Mesh), kurai ir «uzprojicétas» fototapetes jeb
« tekstlra»
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Realitates modeli un no tiem atvasinati produkti

Ar ContextCapture 46 Rtote Ve
genereéts realitates -, ‘s :
modelis no drona = xS —_—
attéliem Gustava ; ' ‘ -
Zemgalaiela 71
(automatiska
procesa gala
rezultats)

Method: |D




MikroKods
TieSi merijumi realitates modeli

@ Acute3D Viewer [BrinkmPedvale_3mx.3mx]

File Camera Display Tools Help

Generétaja i T ———
modeliir

4

izpildami tieSie
merijumi:

Koordinatu

. Coordinate Distance: Surface Volume
S v g - ns e : B Cick on the model to define the base surface.
2 7 g # K P i bt e Double dick to dose the polygon. Backspace to delete the last point.
B ‘ P . 5 * GBI P Method: |Custom plane ~ Height:
Garuma ] ! i s : B : o : : o

Perimeter: 110.29 m
Area: 628.54 m2

3 / % \ ) P S Cut volume: 6230.83 m3
# \ y Fil volume: 0.20 m3
Tk Y 9 :,

Kubaturas

BrinkmPedvaleBSmX
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Atvasinati produkti BIM nozarei

* Ar ContextCapture Editor (vai alternativu) konstrué virsmas vai cieta
kermena BIM modelus atbilstoSi standarta detalizacijam

* Rezultati ir atbilstigi fotogrammetrijas darbu planosanai un modelu
redigésSanas papildu darba apjomiem
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Realitates modeli un no tiem atvasinati produkti

Atvasinatais produkts - ar
ContextCapture Editor no
realitates modela raséts
LOD?2 detalizacijas
virsmas modelis
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Realitates modeli un no tiem atvasinati produkti

Atvasinatais produkts - ar
ContextCapture Editor no
realitates modela raséts LOD3
detalizacijas virsmas modelis

- Bignesaceiis

HRGHER
MK 1y

= Level Display - View 1 -
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ContextCapture un ContextCapture Editor programmaturas komplekts

Divas programmaturas viena licencé — ContextCapture 64 bitu

fotogrammetrijas programma un ContextCapture Editor 64 bitu
Microstation saimes redaktors ContextCapture Master

ContextCapture no secigi uznemtam fotografijam formé ContextCapture Editor
realitates 3D modeli, parvalda fotogrammetrijas projektus, P

izvada datus pasutitajos formatos

ContextCapture Editor ir papildinajums, kas visa darba gaita
atlauj redigét, retusét un papildinat realitates modelus ar
datiem, noformét no realitates modeliem BIM mode]us

ContextCapture Editor nodrosina LGIA aerolazerskenésanas,
karsu, VZD datu koplietosanu ar dronu datiem

Acute3D Viewer ir galdvirsmas parluks, ka alternativu izmanto
publicésanu timekli, licencé ir ieklauta speciala parluka versija ar
kubaturas apréekiniem
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TieSie Bentley ContextCapture rezultatu pielietojumi

Ar ContextCapture generéto augstas detalizacijas pakapes 3D Realitates modelu
tieSie pielietojumi:

Atverami programmas Bentley Powerdraft, Acute 3D viewer, CloudCompare,
ESRI ArcScene un citas, - ka trijstiru modelis ar tekstiram (realitates modelis)

 Generéjami un atverami ka *.LAS (vai *.LAZ) «punktu makoni» - AutoDesk un
ArhiCAD

e (StereolLithography STL) — tieSi izdrukajami uz 3D printeriem

*  Publicéjami timekli apskatei — *.3mx vai Cesium Tiles

613
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Atvasinatie Bentley ContextCapture rezultatu pielietojumi

Ar ContextCapture generéto augstas detalizacijas pakapes 3D Realitates modelu atvasinatie
lietojumi (papildus apstradajot datus ar ContextCapture Editor):

*  Virsmas modeli izziméti ar plakném un/vai liektam virsmam (DWG) + BIM modeli
*  Noforméti skelumi, griezumi
*  Zemes virsmas klasifikacija un augstumliknu iegisana

* Klasifikacija «Skelot» ar ESRI shape formata GIS datiem, pieméram, kadastra karti vai rapnicas
funkcionalo zonéjumu

. Retusa modeli, pieméram, automasinu, cilvéku un citu nevélamu objektu novaksana

*  Planota/projektéta satura ieklausana realitates modeli un ta publicésana sabiedriskajai
apspriedei

*  Saules gaismas energijas aprékini, noénojuma apréekini un to grafiska attélosana

e 14 *® U.c. izmantojot programmaturas augosas iespé€jas...
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Bentley ContextCapture realitates modelu formati

* ContextCapture nodrosina visplasako vektoru 3D modelu klastu industrija

* Visi dati tiek ieguti ar minimalu operatora lidzdalibu — augsta automatizacijas
pakape

Format/Options
Choose output format and options for the production.

Format: | ContextCapture 3MX - 2Epwcﬂ::;issolut|on mesh format, optimized for exchange with Bentley
ContextCapture 3MX ~ )

Bentley Scalable Mesh (35M)
[] web Cesium 3D Tiles
ESRI i35 scene database
[ ]| Google Earth KML
Bentley DGN format _
(1| Autodesk Fex ption
0B wavefront format I
Inclu( Collada (DAE)
StereoLithography (STLY. R
T2 0D tree export
Smart3DCapture S3C
OpenSceneGraph binary (05GB)

i W
e 15 SpacEves3D Builder laver
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Atvasinatie virsmas modelu darbi ar ContextCapture Editor

@ Acut textCapture/Tervetes_ruku_maja/Tervetes_ruku_maj 1 ion_1.3mx] = X

acute

Production

0 contextcapture™ editor

10.00.00.01

Protected by US and intemational copyright laws as desciibed in "Help About
Copynght (c) 2017, Bentley Systems, Inc



MikroKods

Atra un preciza $kélumu un griezumu konstruésana

Home | View  Attach  Analyze

@ None ~ | Default

m: - 0 - 1 v @ -
Attributes

-4 QAR €y<

Retouch

Extract Deliver
P
® I 2=
4 v 58
Reality Model Section ~Attach -
Presentation Tools* Tools» @ 7 £3
Primary

View 2 - Section: Quick Section (temp)
= AvA: AT

ICNES NC g
Area” & @D~

View

~ [ Default -

Property Value Change > Identify element to add to set

Search Ribbon (F4) o -

4) £ Signin A @
4

&
7 o3 h. &
Element - = | ., SolidBy Coordinate
Selection T N profile~ v System
Selection Placement Manipulate Geographic
= [@=]]
& View 4 - Isometric, Default Reality Model Presentation

Templates | Model by Section
Presentation Styles | Class Definitions | Sections |

PEREE D YWD uWQ
4 ) Sections
< Quick Section (temp)

GHUREREHVLE

D> v

General
Quick Section (temp
Hide

Name
Inactive Section

Geometry

Section Type
Thickness

Oriented Block
0.0500m
&0 nnon,

SI-E
wingow x - ~ 0
12345678
B Getaut -

View Greups

View 2 Secion: Quitk Section (lemp) =)=
W@ 4 QCRATMS HRER TG

- T EEBLs el ]s] X e | v awwem | z et
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Fasades «Notinumi»

Ortofoto kartes veidoSana perpendikulari ContextCapture Editor skatam, t.i.
iespéja projicét fasades, geologiskos atsegumus u.c.
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Klasiska punktu makona klasifikacija

B resity Modeiing ol e dREC SATIR ¢ Vecpilseta_ virsma_3a_5.dgn [30 - VB DGN| - Bentiey escartes (Not for Commeraal Use) =

Automatiska zemes virsmas S T s
klases nodalisana punktu o g g & 22 amille ham DA e :
makont, pusautomatiska
pécapstrade

Klasifikacija generé *.LAS failu
no fotogrammetrijas *.3mx,
izdalot punktus uz zemes
virsmas

Klasificétie ka «zemes virsma»

punkti tiek automatiski ieklauti T o seciooe: omatc =
Scalable Terrain Model (STM) e 71 )l eemaesse BO =P
virsmas modeli, nodrosinata
dinamiska augstumliknu ] sees S )
attélosana 2] T =
= Classified Point Cloud
File Edit View Display Utilities Classification Tolerance: | Automatic -
'E_:,:_ = @ @ @ g 4% g g g g K IE ! Max. Triangle Edge: | 0.1500 J_Iv]

File Name Description g o3 * &8 &
A

Production_LKS92_LLU_GPS.stm

-] HEBRERER
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STM lielaks pietuvinajums

[ View 2 - Top, Default - Zoom Scale = 1:2009 =0 el ¢
l~ag- ARG WEGE|H 26




MikroKods.
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Realitates modeli
kombinétie ar virsmas e - e e
modeliem, zonéjumiem, e e L e
inzenieru komunikacijam g e
3D paver lieliskas
modelésanas iespéjas
vienota Bentley
programmatura

Kombinéti 3D modeli — realitates un zemes virsmas

ContextCapture Editor
nodrosSina arfi liela izméra,
mérogojamos (Scalable)
virsmas modelus veselu
pilsétu uzglabasanai un
apstradei

Ortofoto karsu
«uzlociSana» uz pilsétu
zemes virsmas modeliem

'Ov O & -Eosr - T AEEES|s|7]s X srmeamst | ¥ mmuen | Z[mew




= MikroKods ] ] .
Liektu virsmu funkcijas

Jaudigas CAD funkcijas
trijsturu virsmu, cieta
kermena modelu, ka ari

A A A Ko J » O S Y ¢ F 7 By d&
parameterisko modelu ) /f & 2‘5 @ ‘67(4 é\ N S LH LU ﬂU X Z Vv Q§¥ 3] 29

Modeling = H H o &~ f =2hal-Ms Ventspils_augstskolad - Copy5.dgn [3D - V8 DGN] - Bentley De:
A0 Home View  Cuves  Solids  Sufaces  Mesh  Content  Analyze  Constraints  Utilities  Drawing Aids

izveido$anai un e S Saane ey | o T e s a0 Ol Sanes Mk | oy Sk o S %y
red Igééa nai i Surface Utilities

§ Zhis 4-M- 4 alafa|[e g
Noderigas BIM modeliem b

- kopiga darba vide ar
realitates modeliem

Funkcija, kas

Liektu virsmu izveide pagarina virsmu

Visciesaka intergracija ar . Veic apgrie$anu divu virsmu
Bentley AECOsim Building L NI EnEE R
Designer BIM SN 1 ass ISR %:W
programmataru un

AECOsim Energy

Simulator
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Liektu virsmu rekonstrukcija ar

ContextCapture Editor profilu rikiem

Atsevisku elementu vai visas Hmﬁm o e .
ékas izzimésana caur = :

. . - / o6 m L
profiliem, par 3D virsmam — e vEge-as 5 |
pieméram, jumta —
konstrukcijas, kolonnas u.c. Ch—
telpiskas geometriskas figuras = i e

B~ & B ™ I oy teieeMode None
— A
(O Bmnn - Db lsletrle 5 - z
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lzmainu analize ar ContextCapture Editor

*  Aratskirigiem I
instrumentiem un SERRYEL - FREEIETL LT -
metodém e = =
(lazerskenésana,
intrumentala uzmeérisana,
drona fotogrammetrija)

iegutos mérijumus var éerti
paradit ar mérskaitliem tiesi
3D modelr

. Metodi var ari izmantot,
pieméram, lai vizuali
salidzinatu bezpilota
lidaparatu mérijumus
divos datumos « pirms»
un «pec»
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Realitates model|u parbaude un redigesa

e Produktivitate: parklajumu un tukSumu automatiska
atrasana 3D realitates modela virsma ar Mesh Audit

e Kustigu objektu — atsevisku automasinu, cilveku , ka ari
udens virsmu redigésana (Retouch) realitates modeli

=L, e o~ EEEER -] Y . v D3
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Saules apspidéjuma intensitates aprékini stundas uz virsmas

Reslity Modeling codiEkbe - A2 Liepdsrs_Descartes10_Solar.dgn (30 - VA DGN)] - Bentley Descartes (Not for Commercial Use)

Analize: Saules apspidéjuma
stundu aprékins dienas,
meénesa, sezonas vai visa
gada griezuma katrai virsmai

Tematiskas saules
apspidéjuma intensitates
kartes ekai vai visai pilsétai

Parredzamibas analize - no
viena punkta vai lineara
elementa, pieméram, no
brauksanas joslas generéta
3D tematiska karte ar
redzamibas zonam
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Funkcijas geometrisku
virsmu atveidoSanai no
punktu makona:

InZenieru geometrijas primitivu izguSana no punktu makona

Videjas plaknes
«izvilkSana»

3D caurulvadu
«izvilksana»

3D caurulvadu
izlocijumu
pielagosana

Cilindru «izvilkséana»

PielipSana pie

Visual Explorer

et e

i
nv| @ | 40000

215 5163 vai : - E- 4
augstaka, zemaka vai CJECTEENESRY
vidéja virsmas punkta Smart Snap

mv‘@\nzooo | @ | 02000 | @ [zads

Automatiska
caurulvadu modelu
savienosana

‘@&

Edit

]

View Settings
Clip
Delete Clip

Edit Classification

Tile Export
Drape Element

Snap Element

Utilities

R T @

De

Fit Plane

eR@OEh 3D

Fit Cylinder
Pipe Connection
Adjust Elbow

Model by Section
Ground Extraction

Colorize
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Visual Explorer riks precizakai CAD raséSanai punktu makoni

Smart Snap Visual Explorer

@l 02000
e 3

|lii 1.0000 @l 10.0000
, Flashlight
;S Cross Section

*  Visual Explorer riks palidz
1zprast punktu makona
virsmas, precizi novietot
punktus telpa, biitiski uzlabo
pusautomatiskas un manualas
ciparoSanas efektivitati
inzenieru projektos

*  «lzgaismo» plaknu Sk€lumus

Forward part

On plane part

Backward part
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KlasificeSana skelot ar GIS vai BIM datiem realitates modeli

Virtuala

*.3mx modela saskelSana
telpiskas vienibas péc
daudzstlriem virsskata

Ja izejas daudzsturi ,
pieméram, ESRI shape, satur
atribUtus, tad péc tiem var
meklét ar Microstation
Explorer

Virzoties ar kursoru pa ekranu,

izgaismojas telpiskas vienibas

Tehnologiju var plasi pielietot
BIM - blves komponentiem

vai iekartam, atri un vienkarsi
paradit tos realitates modelt

il E ML 8 | -{- ¥, Hilite Mode: | Boundaries ¥

Ill..\Production_LKS92_ LLU_GPS3mx  Ekas 01334

Tools

File Name ~ Active Classifier Export Resolution Qs TN
0o v v

v

=EE

Name Target Margin Inside Outside Selected

= ) 0 n Hilite
Parceles Level: PARCELES 0.1000 On On Hilite

orevatat |, 7| @ [sinis 3 mosetm | ] (2@ | \
- T
a -/ L @
@ 8 | view W,L"ri;’“ -
View

b |
r

Explorer

Browse and manage the content
- within a file
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ContextCapture Editor publicésana uz 3D PDF

File E

it View Window Melp

ContextCapture *.3mx " ™* e -
S8 B Q 1 M MO v - R BEAT © 2

apvidus modeli var tikt
kombinéti ar Sketchup
atsevisku eku
modeliem-projektiem

Kombinéto 3D modelu
eksports uz Bentley
*.imodel vai 3D *.PDF

Atrai un értai
animacijai — eksports
uz Bentley LumenRT Reality Modeling =0 - I “aL [
programmu (Vai V|de0 Home View Attach Analyze Retouch Extract Deliver
rulliSu gatavosana _ =AYy A2

ContextCapture Edltor) Print Publish Print Merge LumenRT

i-model to PDF
Publish LumenRT




& MikroKods
HreTeds ContexCapture Editor datu eksports uz DWG

No DGN uz DWG eksportétie rezultati, ieskaitot liektas virsmas,
parbauditi AutoDesk A360 Viewer WEB vidé
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Ka uzglabat fotogrammetrija iegutos «Liela apjoma datus» ?

«  Piedavajam risinajumu T e — e
glabat datus Sspamans M“JD o [ - ;

kompresétus ar B e B % i e ™ | G e MB WS 4o e
. f k - - k M v ayers | Transition Type | Control | Automatic | Transit ition Extent Close
visetektivako saspiezot p—— TR — saas
.
un atverot , algoritmu =G vewr2 ;

ERl" |

ECW = Layer 1

7] - Layer 2
) M- Layer 3

& [ @ 54754ecw
— 5and_1

* lespéjams glabét visu = e i
valsti viena ECW 5 sackgrouna
mozaika (Vacija,
Dienvidafrika ka
piemeéri)

. Lietojiet Hexagon ECW
Compressor nomu vai
ERDAS
Imagineprogrammu
saspieSanai (tikai
vienreiz, péc drona ™ _ , & y
datu iegi$anas !) W conters | @D Viw 2 < E— ‘ >

659285.17. 6475356.04 |659285.17. 6475356.04 . 000
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Hexagon ECW for AutoCAD plugin

€ ©OWU download.intergraph.com

Bezmaksas spraudnis AutoCAD —
eértam darbam ar neierobezZota
apjoma ECW datnem!!!

Lejupladéjiet
http://download.intergraph.com/
Hexagon ECW for AutoCAD plugin

’. d HEXAGON INTERGRAPH

Downloads

Forlicensing questions of to request an evaluation license, please conact your sales representative.

Product support is availal
product pa

Tom Support Page or +1.800.661.8134 (Monday - Friday 7:00 a.m. - 7:00 p.m. GST). Visit the individual
s to leam more about the offerings b

These commodities, technology or Software were exported from the United States in accordance with the Export Administration
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ECW Plugin for AutoCAD (64 bit) 1011012016 | 24.40 MB
ECW Plugin for AutoCAD (32 bit) 1011012016 | 24.30 MB

ECW Plugin for AutoCAD 2015 (32 bit) 411612016 | 12.00 MB

ECW Plugin for AutoCAD 2015 (64 bit) 411512016 1810 WB
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ContextCapture programmaturas iespéjas

. InZenieru projekti ar *.LAS punktu makonu eksportu uz citu razotaju programmam vai tieSi mérijumi
ar Acute3D Viewer mode|os

. Darbs ar lazerskenésanas un dronu punktu makoniem ContextCapture Editor

. Virsmu klasifikacija

. Virsmu klasifikacija péc GIS vai BIM poligoniem ar atribttiem, «Viedas pilsétas» funkcijas
. Veselu pilsétu un apvidus modeli — «Scalable Terrain Model» virsmas glabasanas formats
. No realitates modeliem atvasinati produkti — virsmas, Skélumi, augstumliknes u.c.

. Kombinéti realitates un BIM, CAD, GIS modeli

. 3D modelu publicésana Timekli un uz 3D PDF
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