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“3D data-have the potential

to generate $13 billionfin
new benefits annually.”

—Snyder, Gl; 2012, The 3D Elevation ,Program—Summary of

Program Direction \
U.S. Geological Survey (Fact Sheet 2012-3089) Rl HELSINK|3D+
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Real-time simulator in exhibitions
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“ Jarmo Suomisto / City of HBsinki / 3D City-Information Model
|



Master Plan 2002
4’;‘ e




2003 Pasila

3D model
Design alternatives
Real-time-simulator



GEOMETRY MODEL ? INFORMATION MODEL ?




CityGML 3D-tietomalli

Geometria
Ulkoasu /tekstuuri / materiaali

CityGML avoin tietomalli
OGC globaali standardi
Metatiedot

Semantiikka

Level of Detail tarkkustasot 0-5
Application Domain Extensions/ADE
Oppiva malli / rikastuva tieto

OGC’
Open Geo:

spatial Consortium, Inc.

aupunki / 3D kaupunkitietomallihanke



CltyGML

Fr ,
Standards andiparac Utés werk best wh_en they are .open ! !




CityGML World Map




3
HELSINKI

ICT-kehityshanke 2015 —-2017

Monikayttoiset mallit koko kaupungin alueesta
*  Teksturoitu semanttinen tietomalli / CityGML
*  Mesh-malli [0BJ / 3MX / S3C / KML]
*  MINECRAFT-Helsinki

Kaupunkimallit my6s avoimena datana
Tietopalvelu avataan marraskuussa 2016
Hyotykayton pilottiprojektit yhteistydssa mm.

Helsingin Yliopisto
*  Aalto-yliopisto
*  Tampereen Teknillinen Yliopisto
. Technische Universitdat Miinchen
° EU/Climate-KIC / Low Carbon City Lab
. Kaupunkimalliverkosto
Hampuri / Helsinki / Rotterdam / Singapore / Wien
. KSV / KV / HKR / Aluerakentaminen

Projektipaallikot kari.kaisla@hel.fi jarmo.suomisto@hel.fi
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Building
Point clouds ~ footprints +DTM /" Oplique photos

Raw data

Helsinki data maintenance

CityGML

3D-spatial data infra

Laser scanning Geometry + semantics Textures

+ oblique photos

CityGML LODO CityGML LOD1 CIlyGML LoD2

Textured LOD2

30CryDuabne 300

Esceas

Registers +
GIS data

City residents \/ Developers

Jarmo Suomisto / City of Helsinki / 3D City Information Model



\" TIEDONKERUU — RAAKADATA — MALLIT — 2015-16

Sl ™ Keilaus ja ilmakuvaus touko-heindkuu 2015
* ”Koko” Helsinki, n. 400km?2
* Kuntaliiton tarjouspyyntépohjat soveltaen ”3D-
kaupunkitietomallinnusta (LoD2) varten”
* Mittausluokka le

* GNSS/INS
* Maastomittaukset, kaupunki
PISTEPILVET 2015 Keilaus
LAS-ASPRS-20pist./m2-1Tt * Kaupunkimallin geometria (rakennukset, maasto, puut)

* ASPRS-luokitus

* Tiheys 20 pistettd/m?2

* Lentokorkeus 475m/530m

* Sivupeitto 50%, avauskulma 35°

ORTO- ja VIISTOKUVAT 2015 Kuvaus - o
50 000 kpl / 10 Tt * Kaupunkimallin teksturointi, verkkomalli, viistokuvapalvelu
@rte nadiin] (REE, CIR) vilsta * Viiden kameran jarjestelma (Microsoft Osprey, mittakamera)

* Nadiiri (RGB, CIR) ja nelja viistokameraan
* Lentokorkeus 1370m

* Maastoresoluutio n. 10cm

* Sivupeitto 65%, pituuspeitto 80%
Rajoitukset

* Saa, lennonjohto, aluevalvontalaki, ...

Helsinki 3D-tietomallihanke Kari Kaisla / Jarmo Suomisto
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Helsingin kaupunki / 3D kaupunkitietomallihanke




Highest Z-Value
A

Boundary Surface

- CityGML semantic

- SHP & CityGML
attributes

X Ridge Height
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absolute and relative Height

SRDPBadd D

Berlin Roof Gabled Cross Mansard Shed Shed Corner [nvers Shed Gabled Coner Copular

Berlin Shed Comer Gabled Corner

Shed with Dormer Gabled with Gabled with 5-sided Gabled Gabled
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Property Value
4 @) Part 4: IFMEFace
Name (encoded: utf-16) surfaceMember

> Geometry Traits (4)
Sidedness
4 Front Appearance Reference
Diffuse Color
4 Texture Reference
Texture Wrap
4 B IFMERaster
Min Extents
Max Extents

Origin
Spacing
Rotation in Radian CCW
Cell Origin
Affine Transform
Number Of Bands

> [l Band 0 (REDS)

> [ Band 1 (GREENS)

» [l Band 2 (BLUESB)

4 @ Area: IFMEPolygon
Name (encoded: utf-16)
4 Geometry Traits (3)

gml_id (encoded: utf-16)
Linear Boundary
Convex
Orientation

Closed
Measures (2)
4 Coordinates (9)
0
1
2

Resolution (Columns x Ro...

citygml_lod_name (encoded:...
gml_geometry (encoded: utf...

4 Y| Boundary: IFMELine (9 Co...

1-sided (front)

'165' to appearance named ‘tex_336448' (
10,10,10
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Repeat Both

0.0, -240.0

168.0, 0.0

168 x 240 Pixels

0.0, 0.0

10,10

0.0, 0.0

05,0.5

1.0, 0.0,0.0, 0.0, -1.0, 0.0
3 Bands

exterior
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LinearRing
BID_0Ob6136a6-33a2-42cc-bf19-1b74fc22
Yes

No

Left Hand Rule

(25498234.888, 6672752.72599929998, 10.¢
Closed In 3D

fme_texture_coordinate_u, fme_texture_cc
Coordinate Dimension: 3

25498234.888, 6672752.7259999998, 10.6(
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25498233.827, 6672769.5120000001, 30.2(
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Mesh-model

Helsingin kaupunki / 3D kaupunkitietomallihanke
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UTILIZATION PILOTS PORTFOLIO

3D INFRASTRUCTURE

1 Open Data On-line Service
2 Model maintenance processes
3 Intranet Oblique Foto & LAS service

SEMANTIC
CITY MODEL

PROCESS DEVELOPMENT
4  CityGML/InfraModel/IFC Collaboration
5 3D Virtual Parks

. 6 Underwater Citymodel
Oblique

Images

SMART SOLUTIONS
7 Citizen Interaction Platform
8 Undergroud Service Tunnel Marketing
9 Intelligent Streetlight Simulation

REALITY MESH

MODEL URBAN ANALYTICS

10 Quality Indicators of Urban space
11 CO2 / GHG / Energy Simulation
12 Urban development energy use simulation

Helsinki 3D+ / Data — City Models — Pilot Projects /Jarmo suomisto 17.6.2016



Social parts

Institutional and
cultural framework

Coordinated
work practices

Synchronous
collaboration

Information
management

Intelligent
models

3D CAD

Helsingin kaupunki / 3D kaupunkitietomallihanke

Technical core

FUTURE
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Innovators Early Early Late Laggards
2.5 % Adopters Majority Majority 16 %

135 % 34 % 34 % Helsingin kaupunki / 3D kaupunkitietomallihanke



ISPRS International Journal of

Use of 3D City Models ... CRlgy

www.mdpi.com/journal/ijgi

at least 29 use cases that are a part of more than 100 applications

Visibility analysis

Solar potential estimation

3D cadastre

Energy demand estimation Infrastructure planning

Emergency response

Indoor navigation \

Noise propagation \

Shadow estimation

Utility management




Use of 3D City Models ...

at least 29 use cases that are a part of more than 100 applications

e

I Disaster management |
P T T T T P R e e = mmmmm e mmmmm e
. Y L. e - i N
Marketing ! ! ! Energy applications ! | Inirastrualture planning |
—_— ~h 1 1 peiicicbclcboioiolclolubulublbi \ :
|( q \I:"( . h '\( q 0 c Yoo 3 c \II
| Visibility analysis I ¥ Energy demand analysis Ly Estimating population Lo Noise mapping Ly
| i i o !
1 el V! . |
| Locating windows :: ' Area of building envelope ' . i
! I [ 1
1 no | o 1!
| i S | :=
| "o 0 "o "
I | | I
! Line of sight between two points : | P Estimating absorption '’
| T 1 [ : |
] I I I I
i i | | Volume of building solids L Locating barriers i
N AN | S '’
h g T - I ',
,,,,,,,,,,,,,,,,,,,,,,, N VU ———

e o - - -

Estimating house prices

The tangled relations between spatial operations (dark blue), use cases (light
blue) and applications (outlined with a dashed stroke), and their overlap which prevents
a straightforward listing and classification. This example is simplified, as the application

ISPRS International Journal of

Geo-Information

than a few spatial operations. SN o\

domains normally have more corresponding use cases, and use cases usually consist of more
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/ [ virualotymap x\ b Lo 53

L C 11 hosting.virtualcitysystems.de/demos/Berlin/query/
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virtualcityMAR Hamburg %
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WMSFeaturelnfo
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Measurement | Export | Shadow

Copyright virtualdtySYSTEMS GmbH




'] #Berlin3D - Greenhouse

=> C' [ hosting.virtualcitysystems.de/demos/local-energy, e
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= gD baf2{7910031
/” — — =— a
= S - = ~ Address: , Berlin
= e - - = e - Energy Parameters:
s . 5 s - . === -~ = = “EnergyRatingType ENERGY_CONSUMPTION

S —Energy Consumption YES

™ Contains Warm Water
Heating Type CENTRAL_HEATING
Energy Source DISTRICT_HEATING

- Thermal Characteristic
[KWh/(a m?)] 109.0
CO2 Emissions

(kg CO2/(a m?)] g8
T —
~|Scenano
; ' Energy Source [wooD v]
Thermal Characteristic 109.0
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CO2 Emissions 3063
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Business Locaﬁoncénter Helsingin kaupunki / 3D kaupunkitietomallihanke









Turbulent Urban Air Flow

Measured
wind profiles

* Project High-Rise wind loading
and pedestrian air flow comfort
Top
Opening {Atmosphe&ess,)‘\.: i
y m
| Velocity Inlet (Profile) 2
- . g Solutions

Opening (Atmospheric Press_) ‘

Cooperation with

1D0aC

Integrated Design & @nalysis Consultants Ltd

Model preparation

Wall
No Slip Wall

A

¥ Velocity contours
at a height of 50m and 150m

— Pedestrian comfort at ground level in urban space
— Transient wind loading on building surfaces and at
detailed Points




CADFEM

virtualcitySYSTEMS

Urban Air Quality & Climate

* Project Transient urban smoke development under
turbulent steady-state air flow conditions

t = 4.29477 min ANSYS Realistic fire
scenario

Rauch
Contour 3

. 1.000e-001
I 9.000e-002

' 8.000e-002
7.000e-002
6.000e-002
5.000e-002
4.000e-002
3.000e-002
2.000e-002
1.000e-002

0.000e+000
[kg m*-3] . 3.3002+000

2.4750+000
<

- 20000 B 1.6500+000

Steady-state air flow
conditions

AN?!S

Velocity
Streamfne 1

8. 2500-001

Solutions o
— Urban air quality & pollution
— Urban climate -

© CADFEM 2015 Digital City | InterGeo 2015 | Stuttgart — — 13



Urban Crowd Movement & Evacuation

Cooperation with

* Project Crowd simulation in urban environments accu ‘7 rate
for evacuation and major events Institute for
crowd simulation
* Type Demonstrator
“ 3 Solutions
cammana — Transient urban crowd
.‘“‘"’"” movement
- .y
'd 5
s \
,ﬁ ' # ,‘Ai_‘
l-=— rga s |
, 2 17 l s < . s 4 4 A
/ ~ N Ve Model definition
wmw&“ﬂh
, 15 , | 5

I o nle 7

! L 2 ’
' g D“Vs o-11 ,
| el a2 s’ 7 — Urban evacuation scenario with 2.000 people

#  EvacuationArea s i
\ ’/ — based on semantic city model data of building usage
“‘ N ™ — Transient simulation result
’ - — Result: Evacuation takes less than 6 min

Rescue Zone
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Data integration: power of 3D!

Smart cities: “The city knows what is happening where”

Smart energy systems analyse
and optimise energy consumption
in commercial buildings

Exercise equipment
Point-of-sale terminal
Vending machine
ATM

Smart roads activate warning
system in hazardous weather

GPS and satellite navigation

Retail signs that adjust to
people’s age and gender

Intelligent traffic systems
qguide drivers away from
congested roads

|

Digital security surveillance

Medical devices send patient
data from their homes to Household devices
physicians in hospitals MP3 Player and appliances

In-vehicle infotainment

Automated tractors till fields,
plant seeds, dispense
fertiliser and harvest crops

Home entertainment
and computing

Pill bottles that know
if medicine has been taken

Smart wind turbines
reduce the cost of access
to renewable energy




3D-tietomalli yhteistyon ja tiedonjaon alustana

(Serious) Gaming
Oppiminen
Tutkimus

AVOIN DATA
Palvelukehitys
Tuotekehitys

Matkailu
Tapahtumat
Tiedotus

3D
Verkkopalvelut
Vuorovaikutus

Yhteisty6foorumit

Navigaatio
Reitit
(Aly)liikenne

3D TIETOMALLI

CityGML

Elinkeinoelama
Palvelusijoitus
Markkinointi
Asiakasvirrat

Arkkitehtuuri
Kaupunkisuunnittelu
Paatoksenteko

Infrastruktuurin
Suunnittelu
Rakentaminen
Ylldpito

Urban OS
Smart City

Sensorit
Big Data

Simulaatiot
Analyysit
Poikkeustilanteet

Helsingin kaupunki / 3D kaupunkitietomallihanke
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Kestava 3D-tietoinfrastruktuuri edellyttaa: \\

3D dataa, enemman kuin WOW!
Standardisointia
Validointia

Kansainvalista yhteistyota

3D DATAN INTEGRAATIO ON TARKEIN
* GIS/INFRA /BIM :
* Pinnalla ja pinnan alla
* Yli toimialarajojen

Helsingin kaupunki / 3E



* 3D lainsaadanto

e 3D standardit

3D perusdata

3D datan saatavuus ja jakelu
3D ja turvallisuus

* 3D hankinta

e 3D kaupunkisuunnittelu

* 3D ymparisto

* 3D energia

e 3D rakennukset ja rakenteet
* 3D jainfrasruktuuri

e 3D pelit

* 3D maapera

* 3D arkeologia

Helsingin kaupunki / 3D kaupunkitietomallihaske 3D tutkimus ja koulutus






