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Digital City is
a set of information technologies,

that provide functionality,
required to manage data,
actions and processes, related
to City infrastructure

> BENTLEY'S PROJECT PLAYBOOKS

MicroStation | ProjectWise | AssetWise | Navigator Mobile Apps
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Microsoft CityNext and Partners’

Solution Scenarios

Tax & Revenue

Social Analytics

Virtual Town Hall
Open Data

* City Financial
Management

* Mobile Tourism ¢ Destination

Operations Management
Parking Management

Trusted Cloud Platform

Cloud

+ Carbon Management

+ Productivity

+ Windows & Devices

+ Security & Privacy

Digital Government | - Document & . Citizen Service: ~ * City Dashboard RZ::::t’?;'n Apps management
Cities Admin Records Portals, Call Grants Culture | * Tourism portals Systems
Management Centers, & Apps Management uttur
Safer Public + Neighborhood Management + Emergency Management + Court & Judicial Management
Cities SJalfztti{:e& * Video Management * Intelligence and Analysis * Prison & Offender Management
Healthier Healt.h & * Population Health Management * Primary Care * Personal Health & Wellness
Cities SZ::.:::S * Remote Care & Case Management * Social Benefits & Administration * Pandemic Management
]8 Educated Education + Devices, Mobility, & Apps for Learning * School and Campus Administration
Cities * Education Analytics and Research * Learning Systems
+ Traffic Management .
* Asset & Fleet >SRN EeE Smart Buildings
Sustainable MENEGETSL Eneray & ' gz;ga){yhgig e Buildings, Street Lighting
" Transport | ° Toll & Fare Management 9y Infrastructure, Waste Management
Cities - ion Saf Water » Water & Wastewater Planni
ransportation Safety Management annung Parcel, Zoning,

and Land Use
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Digital Helsinki N
Started ~2000 NERE




Digital Helsinki N
EERE

Application areas
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Digital Singapore
(Started ~2014)




WU Singapore Is Taking the X = O X
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JOURNAL REPORTS: LEADERSHIP
Singapore Is Taking the ‘Smart Cit
Whole New Level

Government-deployed sensors will collect and coordinat
amount of data on daily life in the city

s
Urban Air Flow Dynamic

[ VIEW INTERACTIVE : K = OTM for Fiood Management ¥l Telecommunication Coverage [

By JAKE MAXWELL WATTS and NEWLEY PURNELL
Updated April 24, 2016 10:20 p.m. ET



Digital Philadelphia
(September 2015)
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Digital Philadelphia mmRE
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Why Digital Cities are appearing?  SERE

= The city wants a 3D model to use for GIS projects and communication

= They want to increase the frequency and level of details of the modeling at
affordable cost what is not achievable by traditional methods (procedural lacks
details and manual takes too long and is too expensive)

= The city has a project to publish models on a web portal either public (for
citizens) and/or for professionals (contractors)

= Some cities just want their Central Business District to be reconstructed at very
high resolution (Melbourne, Adelaide, Philadelphia...)

= Some others want their complete city + suburbs (+smaller villages in their
vicinity) (Stockholm, Paris, Marseille...)
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How about Digital Vilnius?

SN
NERE

Comptuter-Aided Engineering Services
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Solution for Digital Philadelphia N

Automatic Aero Triangulation (Magic) NERE

= 3D modelio sudarymas is fotonuotrauky

= Finding Tie Points in photos

= Same Tie Points found in several photos
= Relative position and view direction of photo is calculated

= 3D mesh is generated with textures from photos

Camerai Pi
e Camera 2




Small Objects — -
Hand-held Camera WERE

DSC01423.JPG DSC01424.JPG DSC01425.JPG

DSC01428.JPG DSC01429.JPG DSC01430.JPG

DSC01433.JPG DSC01434.JPG DSCO01435.JPG

>

DSC01438.JPG DSC01439.JPG DSC01440.JPG




Comptuter-Aided Engineering Services
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Assigning Control Points mERE

@ Control points editor (Read only) - [m] X

Control points

Spatial Reference System (SRS): irLietuvos Koordinoei Sistema 1994 (EPSG:2600) 'J Set the SRS of all points to selected one
- Category Chgck Given Given - leen _ Horizontal Vertical d i st ‘ MS of reproj RMS of dist. 3D error [m] 3D horizontal 3Dy 4
point X ¥ Ellipsoidal height accuracy [m] accuracy [m] X ¥ Zllipsoidal height  error [px] to rays [m] error [m] err
Bottom-Left Full O 474186.935 6195276357 101328 0.001 0.001 474186.935 6195276.357  101.328 023 0.000 0.000 0.000 0.000 %
Bottom-Right Full O 474190.767 6195281.080  101.307 0.001 0.001 474190.767 6195281.080  101.307 021 0.000 0.000 0.000 -0.00] A8
Top-Left Full O 474183.667 6195279.111 101.343 0.001 0.001 474183.667 6195279.111 101.343 026 0.000 0.000 0.000 -0.004
< >
Photos Measurements
Display photos: |That might view point ~ Display points: [All =l Display hints: |Yes 'l R
1006294 | 1006295 1006296  100_6297 100_6299 100_6300 100_6334  100_6335 100_6336 100_6337 100_6338 1 x y er";prrfg;d ‘Eif;"[cr::] x
e T ; = ‘ 52415 02 0000
‘m/700_6295,JPG 832.81 31616 023 0.000
= to/100 6296.JPG 148862  452.82 026 0.000
= lto/100_6297.JPG 1913.60 35449 021 0.000
& lto/100_6376JPG 3512.51 23415 018 0.000
lto/100_6377.JPG 360887  301.04 023 0.000
lto/100 6378JPG 338442  197.88 022 0.000
lto/100 6379JPG 310442 49828 019 0.000
lto/100_6380JPG 2182.81  465.41 019 0.000
lto/100 6381.JPG 255803  565.16 018 0.000
lto/100 6382JPG 207851  862.17 019 0.000
< >

Statistics

All control points:

- number of points: 3

- RMS of reproj. error: 0.23 px

- RMS of dist. to rays: 0.000 m

- RMS of 3D error: 0.000 m

- RMS of 3D horizontal error: 0.000 m
- RMS of 3D vertical error: 0.000 m

Current photo:

- number of usable measurements: 1
- RMS of reproj. error: 0.22 px

- RMS of dist. to rays: 0.000 m

Zoom: wheel ; crtl ; +; - ; 0 | Move viewing area: click and drag | Hide hints/points: shift | Quality=original
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b‘ voskoniu_tiltas12+875_LAZERIS2.dgn [3D - V8 DGN] - Power Rail Track V8i (SELECTseries 4) (Not for Commercial Use) = X
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b‘ voskoniu_tiltas12+875_LAZERIS2.dgn [3D - V8 DGN] - Power Rail Track V8i (SELECTseries 4) (Not for Commercial Use) = X
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Buildings, Complex Structures —
Camera on the Drone mERE

DJI_0819.JPG

DJI_0825.PG

DJI_0833JPG DJI_0834JPG DJI_0836.PG

DJI_0838.JPG DJI_0839.JPG DJI_0840.JPG DJI_0841.JPG




Whole Cities — -
Special High Resolution Cameras  SBRE




From Photogrametry to BIM "

NERE

Comptuter-Aided Engineering Services

3D mesh /
Point cloud

3D mesh/
Orthophoto/
DTM
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Development Projects mERE

COUrtesyror

Aerometrex
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Environmental Impact Analysis mERE
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Presentation to Society S8RE

eos AGENCY9 www.agency9.com
600 The Power of 3D cityplanneronline.com

Agency9 CityPlanner Showcase

“Stockholmsrummet” is a public showroom from Stockholms Stad for dialogue with citizens about city development.
CityPlanner Offline runs on a 55" multitouch display with a photorealistic 3D city model covering 500 km?.
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Conceptual Transportation Projects MBRE

FinalDemo.dgndb

—U¥

Bridge Six Lanes with Presireszed Girder

Mide Advonced

Nams: Bridge 1 Default
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Maintenance and Expansion of .
EERE

| a I . t S Computer-Aided Engineering Services

File Camera Display Tools Help

3 2Ea ) | = smart3Dcapture® viewer

Inithe Acute3D Viewet:

o
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Tourism and Heritage mERE

Comptuter-Aided Engineering Services

Cathedral Interior.dgn [30 - V& DGN] - MicroStation - o X
e x-| X ~®@
i @ Edit - % (& Manage £ Apply * B L; ] %) $_ & -
mClens v o SolrPah 3 Remove - - e “‘\ Ml 7
= > q te .
52 T Photomatch 9" @ Environment & Edit ~ [ [Reter wyETcke) ottty
Camera Lighting i Materials 5| Rendeing 5| Utilties
' View 1, Default
o 40O 0E¢d HuEEE GV %6

Z [3455
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Heritage mSRE
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nvironmental Survey NERE
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Disaster Management mSRE

@ Acute3D Viewer [DA02_Models\Asia Air Survey\Kadoshima0427_out\Kadoshima0427_prj.s3c) (=]
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Supervision of Construction mmrRE
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Underground Surveying mERE




Prototype of Digital Vilnius

Pilot Project at Vilnius Gediminas Technical University Campus

SN
NERE

Comptuter-Aided Engineering Services

Oro arfia antzeming fotografija

Participants:

= VGTU Centre Technologies of Digital and
Information Modeling of Buildings

= VGTU Department of Surveying
= |nstitute of Space Science and Technologies
= I[N RE

Results: v
= Reality Model of Campus - a Prototype of 3D City ' i "
- generated (,J _
= Integration of BIM Models with Context of Reality QK,

teSted -!\‘\w:
= Reconstruction of 3D Subsurface Utilities tested i

o Live photorealistic visualization prepared ﬁﬁ
= Model for 3D Printing created Il

) Virtualios realybés modelis

1YY,

o 0 a0 2 B S

5 5 4 £5F X 5 5 4 5 1 )
rIIiIaie.




Reality Modelling Pilot Project

VGTU Campus Reality Mesh made with
Context Capture and opened in Web App

-«u-r—-'.a. n-s.u-.loh - ~w
~wme=Ze

Central Offlce of VGTU Campus masked
out from Reality Mesh with MRMESH
MASK command

e through IFC format

Fo  Bam bam b A -~ 14w e - -
o B I R N T L L I o P e e
| e ma = vt tavne e lm e dy
-
.

fed Engineering Services

RN

S,

B mpus Reallty Mesh in
AECOS|m BU|Id|ng DeS|gner SS4

ReV|t BIM modeI of VGTU Campus
Central Office, imported into AECOsim
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Reahty I\/Iodeng P'\ot Project

6-01-20_exp Skt 31 150 - V8 DGN] - MicoSation (e for Commercal Use)

e e

g

B XSrNDRI.

._:“-‘-_5_ Subsurface Ut|I|ty Englneerlng of VGTU
Campus under Reality Mesh in PowerCivil

| VGTU Campus Reality Mesh with BIM

Preview of STL file of VGTU Campus
model, visualised in LumenRT

Reality Mesh and actual 3D printed model




Solar Exposion Analysis

NERE

Comptuter-Aided Engineering Services

Visualization E A=l LR VGTU_mesh_2016-03-20_exp_Solar.dgn [3D - V8 DGN] - MicroStation (Not for Commercial Use) = B X
Home View Animate Drawing Aids LumenRT ]Search Ribbon (F4) X - ‘ Signin A @
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Reconstruction of Subsurface Py
Utilitie mme

Comptuter-Aided Engineering Services
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W Acute3D Viewer [d:%5CContextCapture%5CLino%5CZalgirio_cc%5CProductions%5CRinktines_su_pilim-50%35CScene%5CRinktines_su_pilimm30.3mx] X

Camera Display Tools Help
1 TRl U BT N acute3D viewer™
Rinktinesisulipilimm50)

i "A ' i@rﬂ V’ 7 I — f e / 2 = R RN AT S T Y




Modeling v H“_. f f = =

Reality Mesh Vilnius 2016-10-16.dgn [3D - V8 DGN] - Micro5tation (Mot for Commercial Use)
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Let’s work towards Digital Cities NERE




Baltic Tour
nd. Beyond

WE CAN DO MORE TOGETHER! F-A

Computer-Aided Engineering Senices

UAB “IN RE” Tel.: +370-5-212-4660 www.inre.lt » www.spausdinu3D.|t »
Lukiskiy g. 3, VI aukstas El.p.: Office@inre.lt www.2dcad.lt » www.3dcad.lt »
LT-01108 Vilnius PVM: LT237975219 www.aec.lt » www.pcscad.lt »



. - N
Modeling of 3D Cities - Facts mmRE

Sakae district, Nagoya, Japan

Dataset : 552 21Mpix aerial vertical and
oblique photographs

Computation : 20 hours on 3 computers
Area: 0.5 km?

Resolution: 5 cm / pixel

Output: 3D DSM

Paris (subset), France

Dataset : 8000 aerial vertical (210Mpix) and
oblique (80Mpix) photographs
Computation : 4 days on 10 computers
Area : 100 km?

Resolution: 7-8 cm / pixel

Output: 3D DSM

STOCKHOLM - by BLOM

Marseille, France . S—— Area: 5(?0 sg-km (NlOO,OQO photos)
S, T o B . Resolution: 7-8 cm per pixel

Solution: ContextCapture Center with 4 Engines -
3 months (expected — 18 months)
Deliverable: Georeferenced Textured 3D mesh +

oblique (80Mpix) photographs
Computation : 12 days on 10 computers

. 2
Area: 200 km True orthophotos

Resolution: 5-7 cm / pixel g BN iy Price: ~150.000 EUR (~1/6 of expected budget)
Output: 3D DSM - I A



file:///E:/Models/Sakae/mirukuru.s3c
file:///E:/Models/UBick/Marseille3D/Marseille-3D_OK_opt.s3c
file:///E:/Models/UBick/Paris2012/Paris2012_opt.s3c

