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The Online Eneray Platform

Schedule of the module (9:00 - 10:45)

Introduction to OnePlace Platform

| module: Living Energy Marketplace

Il module: Energy Efficient Cities

lIl module: Financing Energy Efficiency

IV module: 3D Energy Management System (3DEMS)

DEMO i practical use of 3DEMS )
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Web platform includes 4 interlinked modules enriched with energy
related contents (best practices, database of devices, energy certificates,
PV maps, etc.) freely accessible to policy makers, energy planners and
citizens in order to improve the governance and understanding of energy

efficiency.

; A webGlIS viewer for the -
- visualization of energy- related
: information (consumptions, -
audits, PV potential, etc.) -

within 3D city models -

A collection of country-based
experiences, best practices :
and guidelines in the energy :
efficiency sector for public :
authorities and citizens.

/3D Energy Living Energ
Management Marketplace
System

Energy - -
Efficient Financing

- Database reporting

- information about

- electronic & electric

- appliances as well as a _
- country-based list of qualified -
| - contractors (engineers, :
OnePlace - auditors, technicians) for EE

Energy - Transnational strategy
Efficiency - . .
- outcomes (financial road
- map), examples of best
| [ practice and practical steps
- to use the national & EU-
: Ievel resources
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Living Energy Marketplace

Living Energy Marketplace aims to connect customers interested in energy efficiency projects to qualified contractors (architects, engineers, auditors, craftsmen, technicians and installers, energy
agencies e(c,) in order to scale up investments in energy efﬂciency and to reduce informatinn harriere It alen eantaing links and infarmatian eaverina the slectranie R slectric annliances th emnawer
potential investors to make energy-wise decisions.

Device database /%
N Here you can find links to databases cc v
I o are considering buying this kind of proc
- b :
a L oo A‘ 4

Experts Database

Contains database of links to experts in the field of archi
. connection point between customers interested in energy ef

View more View more

Living Energy Marketplace aims to connect customers interested in
energy efficiency projects to qualified contractors ( architects, engineers,
auditors, craftsmen, technicians and installers, energy agencies etc.) in
order to scale up investments in energy efficiency and to reduce

iInformation barriers.
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It contains:

Living Energy

W links and information covering the electronic
& electric appliances to empower potential
Investors to make energy-wise decisions.

Marketplace

Experts
Database

W and database of links to experts in the field
of architecture, engineering, energy efficiency, .
renewable energy sources etc. This database Smart
is meant to serve as a connection point [ P || S
between customers interested in energy
efficiency projects and qualified contractors.

...by
country

It is basically a database of devices and experts to empower potential
Investors to make energy wise decisions.

8
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OnePlace - Living Energy Marketplace

Austria

Energieberatungsstellen

Sie planen eine Biomasseheizung, eine Warmepumpe, eine
Solaranlage und interessieren sich fiir eine Forderung lhres
Vorhabens? ~ Zur  Beratung und  Einreichung  lhres
Forderungsantrages  stehen Ihnen  zahlreiche ,Ich tu's*
Beratungsstellen in der Steiermark zur Verfiigung.

- Visit the page

Fordereinreichstellen

EINREICHSTELLEN - UND BERATUNGSSTELLEN in der Steiermark
fiir folgende Okoférderungen:

* Heizungsoptimierung - Biomasse

* Biomasse-Heizungen

« Heizungsoptimierung - Warmepumpe
» Solarthermische Anlagen

- Visit the page

Energieberater

Heizkostenvergleich

Hejzkostenvergleich

O P\

Der Heizkostenvergleich der Osterreichischen Energieagentur ist
ein Vollkostenvergleich, der Konsumentinnen und Konsumenten als
Orientierung dienen soll. Die Auswahl der zu vergleichenden
Heizsysteme erfolgt mit dem Fokus, den Stand der Technik der
derzeit am haufigsten neu installierten Heizsysteme in
Einfamilienhdusern in Osterreich abzubilden. Der
Heizkostenvergleich der Osterreichischen Energieagentur vergleicht
folgende Heizsysteme:

s Fernwarme

¢ Erdgas-Brennwert

o Ql-Brennwert

¢ Scheitholz

e Pellets

e Luft/Wasser-Warmepumpe

¢ Sole/Wasser-Warmepumpe mit Erdsonde

- Visit the page

Effiziente Heizwerke

s
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0eMAG - Abwicklungsstelle fiir Okostrom

Die 0eMAG Abwicklungsstelle fiir Okostrom AG (auch
Okostromabwicklungsstelle) wurde 2006 eingerichtet., um die von
anerkannten  Okostromanlagen in das offentliche  Netz
eingespeisten Okostrommengen gem. Okostromgesetz 2012 (0SG
2012) und den geltenden Marktregeln abzunehmen und zu
vergiten. Die gelieferten Strommengen werden an die auf
osterreichischem Bundesgebiet tatigen Stromhéandier
weitergeliefert. Die Weiterlieferung und Verrechnung erfolgt nach
MaRgabe der an Endkunden abgegebenen Mengen an elektrischer
Energie (Quotenregelung).

—> Visit the page

Monitoringstelle fiir Energieeffizienz

monitoringstelle _—
energieeffizienz

o g bt e et o i
Die Monitoringstelle Energieeffizienz ist eine Einrichtung in der
Osterreichischen Energieagentur im Auftrag des
Bundesministeriums fiir Nachhaltigkeit und Tourismus (BMNT) und
Anlauf- und Informationsstelle fiir die laut Energieeffizienzgesetz
verpflichteten  Unternehmen,  offentlichen Stellerg und

TAKINGCOOPERATIONFORWARD
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Croatia

Arhitekti

Hrvatska
komora
arhitekata

Hrvatska komora arhitekata ustanovljuje se kao bastinik tradicije i
nasljeda udruga i organizacija arhitekata, te nastavija slijed
organiziranih strukovnih udruga arhitekata u Hrvatskoj. Komora
promice arhitekturu kao izraz identiteta naroda i kulturu gradenja,
unapreduje arhitektonsku djelatnost u cilju zastite javnog interesa i
zastite interesa trecih osoba. Ovdje mozete pronaci imenik
ovladtenih arhitekata.

- Visit the page

Gradevinski inZenjeri

H

Voditelji projekata (elektrotehnicke struke)

Voditel] projekia je osoba koja je odgovorna za ostvarivanje
definiranih ciljeva projekta. Kljuéne odgovornosti voditelja projekta
podrazumijevaju kreiranje jasnih i ostvarivih ciljeva projekia,
definiranje  zahtjeva projekta te upravijanje trima vaZnim
elementima projekta, troskovima, opsegom te kvalitetom. Ovdje
mozete pronaci imenik ovlastenih voditelja projekata.

- Visit the page

Energetski certifikatori

= |EC

eEnergetskiCertifikat

Energetsko certificiranje je skup radnji i postupaka koji se provode
u svrhu izdavanja energetskog certifikata a ukljucuje energetski
pregled zgrade, potrebne proracune za referenine klimatske
podatke za iskazivanje specificne godisnje potrebne toplinske
energije za grijanje, specificne godisnje potrebne toplinske energije

za hladenie. specificne aodisnie isporucen Ewilﬁn&@r&op

Y
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Izvodaci

lzvodat je osoba koja gradi ili izvodi pojedine radove na gradevini.
Ako u gradenju sudjeluju dva ili vise izvodaca, investitor ugovorom
o gradenju odreduje glavnog izvodaca koji je odgovoran za
medusobno uskladivanje radova i koji imenuje glavnog inZenjera
gradilista. Ovdje moZete pronaci popis nekih izvodaca u RH.

= Visit the page

Esco tvrtke
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Smart metering system in kindergarten Loptica

The whole process of SM system implementation in kindergarten Loptica started with the first month of 2018 when the needs have been defined. Current state of the building was analysed. After that, market research
was conducted in March 2018 to explore possibilities of available SM systems. In April, tech guys... ...Read More

Low energy reconstruction and repurpose of existing building in former military complex
Koprivnica, Koprivnicko, Croatia

The subject of this project was the reconstruction and repurpose of existing building in the former "ban Krsto Frankopan™ military complex in Koprivnica for the purpose of forming a study space for the Media University
! - journalism studies, media design studies and business and management studies in media. Former military... ...Read More

The Energy Efficient Cities module is an exchange platform of

experiences and identification of good practices within energy efficiency

sector for public authorities and other public users.

It demonstrates the range of approaches and measures various cities

have used to undertake efficiency improvements and thus helps to

guide cities in designing effective urban energy efficiency policies and
- programs.
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It contains:

CF Echo ll meﬁon
Meriinib toplotne energis
anen _ 1ATRAIRA
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W24 Best Practices from 7 CE  countries T o
(constantly updated) covering energy efficiency of =8
buildings and smart metering.

W Each best practice contains basic information,
system characteristics, financial sources and
financing detaills and project implementation
benefits.
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Energy renovation of 7 buildings of Kindergarten Ptuj
with the co-financing share of 85% from the European

cohesion fund
Ptuj, Podravska, Slovenia

Total heating surface of 4,408 m2. High consumption of energy for heating and a bad condition of the buildings
envelope (windows, ceilings, and facades) were the reasons for the renovation. Implementation of measures on
the buildings envelope:

e Windows (935 m2)
» Facade (2323 m2)
* Attic (4408 m2)

Benefits

It's a remarkable case of a good practice (on a municipal level) in terms of improving and ensuring
environmentally friendly and energy-efficient spatial conditions for children in the context of educational process
and improving working conditions for employees. These renovations can be easy transferred into other regions.

Documents:
D.T2.1.2 Energy renovation of 7 kindregartens SLOVENIA (160 KB) Download &

<- Previous Next ->
1 710 [229]
* Hajdose 712]
. % (] [m3]
% X &
o o°
E _7_19_] 3 713
Skorba pn
Sk'lma Miinsks cesta Pt Uj
bl [29]
710 710 @

500 m [as4] 4
2000 ft Fyrn 2] Snihlia
Zaoimia Haidina P Leaflet | © LocationIQ Maps, OpenStreetMap Contributors
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Financing Energy Efficiency

The Financing Energy Efficiency medule is the visual presentation of the transnaticnal strategy outcomes, financial road maps, examples of the best practices and practical steps how to use the national & EU-level resources.

Comparative analysis

Comparative analysis
View more o

Transnational EE financing strategy
EE financing roadmaps

Transnational | al Ff
Transnational EE ﬁnanCing Strategy Best practices and investments return models
View more 2 vvvvv

E | Energy efficiency financing project calculator
.....

The Financing Energy Efficiency module is the visual presentation of the
transnational strategy outcomes, financial road maps, examples of the
best practices and practical steps how to use the national & EU-level

resources.
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It contains:

W Comparative analysis of financial schema in CE countries

W Transnational Energy Efficiency Financing Strategy [I].‘

W Transnational methodological framework for a EE roadmap —
development —————

W Energy efficiency financing roadmaps for public infrastructures -

in CE municipalities =nml E
W Best practices and investments return models in energy
efficiency financing _ S _

W Energy Efficiency Financing Project Calculator . =

-
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Comparative analysis of financial schema in CE countries

Analysis & elaboration of differences among financial schema in partner
countries, considering EU grants/funds, possible normative obstacles, investment
return, models, etc.

W Basic comparison of analysed areas
against - population
- area size
- GDP
- GDP per capita

Name of the region /
area

Judenburg

Emilia — Romagna
Velenje

Plonsk

Zlinsky kraj
Lubawka

Tolna Megye
Koprivnica

W Current EE financing situation in partnersEareas
EE services - core activities which must be continuously
provided to fulfil partnerks EE strategic objectives

EE projects - short-term, self-contained activities that
augment the EE services, boost the energy efficiency by

reducing the amount of energy required to provide

services and products

—©

City Municipality of Velenje

GDP per capita (2016)

J
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L Transnational Energy Efficiency Financing Strategy

A review of the existing energy financing solutions and models that are or will
be in the future the important enablers for EE and energy savings in public
infrastructures. The strategy evaluates the potential of different financial models
and give recommendations.

W Key stakeholders, their needs and investment barriers

Identification the key public and private actors responsible for Energy Efficiency
Financing Strategy. Examination of barriers to investment of these actors, ways to
deal with barriers and assessment of their knowledge and experience regarding
financing models for energy efficiency upgrades

W Existing funds and assistance N CE countries
(Italy, Austria, Slovenia, Croatia, Hungary, the Czech Republic and Poland):
Funding leveraged by ESIF
National Funding

22
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[I]\ Transnational Energy Efficiency Financing Strategy

W Assessment of the existing models of financing

Loan with recourse to
equipment’s warranty

A Proven financing instruments in partner countries - assessment
with description of main factors that contributed to success of each

Repayment

financial instrument, along with recommendations for further
0 as the lessor
i m p rove m e nt . Asset secured loan < Rawk
. - . . . . Money flow = Terms/ performance Dotted lines Available options
A Transferring of established financing instruments (FI) in partner

countries - measures that could enable transferring of experiences
critical for deployment of established Fls to partner countries that

were not able to deploy pertinent Fl. /\ \

A Deployment of new financing instruments 7 selection of instrument o

. . | (g N\
that could be developed in partner countries with measures - - @

required for deployment of each financial instrument. (_ /

W Principles for creating own EE financing strategy

A Balanced level of core financing and programme funding, exploration financing options

for activities within key services, organisational background, sustainability etc... pe
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Transnational methodological framework for a EE roadmap

The aim of the financial roadmap is to help public authorities to deal with
many different financing grants in the EE domain. The methodological
framework builds upon the practical knowledge of public institutions and
provides an overview of financing models used to finance EE upgrades in the public
sector with the specific focus on:

W financial models to minimize the load on public budgets;

W recommendations for decision-makers on identifying &
implementing a suitable financing model;

W risks and measures in case of financial investn

W case studies.

Transnational methodological framework
for a roadmap development

¥

Funding sources for energy efficiency EE financing roadmaps for public

W European level, national level, self-financing (ikibasbasits AT LU

and alternative schemes, intermediaries.

26
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Financing models for energy efficiency
A Conventional models of EE project financing (Self-financi

] Il.EIIUg

BOOSTEECE

—— | Transnational methodological framework for a EE roadmap

ng through energy

savings, Debt financing, EU funds and operational programmes

Energy Performance Contracting

Models of financing compared by payback period

25 T

Citizen Cooperatives
Crowdfunding

Green municipal bonds
On-bill financing
Revolving loan funds

Too o o o o o

During ESCO quittance period After ESCO quittance period
(3-7yea )

self ﬂ ncing 50% self financing self financing 33% self financing 50%
n 50%* subsidy 33% subsidy 50%
loan 33%*

m Simple Payback Period Discounted Payback Period

: ﬂ EE =

Indicative structure for EE financing roadmap
A Introduction & Internal and External Conditions

A Strategic Targets & Priority Areas §
A Action plan & Financing
A Monitoring & Evaluation

—@ TAKIN

NPV and payback periods in relation to the level of loan

€4 201,83
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In CE municipalities

Financing roadmaps designed to achieve a desired goal of energy efficiency
In public infrastructures in specific towns/municipalities in CE cities.

Plonsk

Energy Efficiency Financing Roadmaps :
fo r PL/CZ cross-border
9
A Z I 2 n R e g I on y CZ e C h R e p u b I I C 7"Zlinreion
A Regione Emilia i Romagna, Italy Judenburg Lindfeld o el
A Mestna oblina Velenje, SIouw
A Tolna Megye, Hungary - 4
A Grad Koprivnica, Croatia Emilia Romagna

A Stadtgemeinde Judenburg, Austria
A Lubawka, Poland
APgoEsk, Poland

30
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< Best practices and investments return models in energy

efficiency financing

Collection of the best practice examples from CE countries on various financial
Investments return models through which market-enabling actions for large
Investments are highlighted. The best practices are presented and analysed on
attractive factsheets

- 2 1 =Y PLOC
BP#1-Z1 2 n Region, Czech Republ-wn@s“w"“- G
. AT mn erregmm SENAS s
BP #2 - Emilia-Romagna, Italy ;:55;..&”:,- JupsnsURe . SN
7 Cnierreg M R
BP #3 Tolna County, Hungary , Faeo S e
= > » -)y-, ot SN " s;-n;uinn-Amuolpun—h.upoﬁvydwmninu'urmhlMlIy-u

{wdabaus ushaicty]

BP#47 Lo g ki Pot ok, Slovenia
BP #5 - Koprivnica, Croatia

BP#6-Pgock , Pol and

BP#7-Pgo &k, Pol and

BP#8-Jel eni a G-ra, Pol and
BP #9 - Judenburg, Austria

BP #10 - Judenburg, Austria

—©

...... I'II
IIII.____...nlll
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|||||||'i'"'""""'l{“ Energy Efficiency Financing Project Calculator

460007

W The simple EE project calculator which gives to
the user a basic indicative idea of the profitability
and advisability of the investment into an energy
efficiency or RES project. 133981

W It counts just with own sources, not
considering subsidies or loans which both e fﬁvh':‘f”ry

discount rate as well a h\ghih \I n peri df h \I hp dl

can change foreseen values significantly Fl—

(If subsidies are involved, the NPV and IRR are il | s

. . . . 1 2 3 4 5 6 7 8 [intemalRateRatio[%

increasing and payback periods are shortening, Net oumulated |22 'h':;hwggs = Y

\nolherwurds-il\slheime whi h ill m: k h I (h future cash flows exactly

while loans affect the investment in the opposite ;::;Ie,;mjk;m,m,

W ay) Discounted Payback Period [years]

The time in years for a project cumulative annual savings to equal its upfront costs

W Terms and definition of basic financial indicators included (NPV, IRR, Discount rate,
payback period)

W Involves graphical illustration of cash flow and discounted cash flow.

Important note T the calculator is just an indicative tool, for concrete investment calculations it
Is highly advisable to carry out a proper financial analysis by a financial expert!
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W Cities occupy some 2% of the earth's surface but their inhabitants consume
approximately 75% of the world's energy resources.

W Various European Directives, including the Energy Efficiency (EE) Directive
2012/27/EU (2012), is aiming for a 27% cut in Europe's annual primary
energy consumption by 2030.

W Measures to reduce the energy consumption focus
particularly on the building sector as buildings alone
consume some 40% of the total energy.

W For existing constructions (buildings, streets, etc.), large
attention is being paid to improve energy efficiency as
they are accountable for large electric power
consumption as well as night light pollution.

| A more extensive and powerful use of GEOSPATIAL
www.eureka-smart-Cities.org DATA and ICT tools FOR ENERGY EFFICIENCY can
support the creation of SMART
and LOW-CARBON CITIES

38
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VALUE ADDED
GEOSPATIAL

DATAE

/ @8, ¢as useful tool
oM analyze and visualize heating flows,

S T TN g Rl urban heat islands, night light

-

pollution, etc.
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- While (2D) GIS are almost common in public administrations, the use of
3D city models is still confined and mainly applied to visualization
purposes.

Spatial and non-spatial energy-related data
integrated with 3D city models into GIS
environments have been already adopted in some
cities, but we are very far away from their
widespread utilization and daily use.

Although on-going Initiatives have
demonstrated the potential of geospatial data,
3D city models and webGlIS for better planning
and management of energy efficient buildings,
there is still a gap between afini e a v e
attitudeand ain n e ¢och a v ene.

40
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3D Energy Management System is a module (WebGIS tool) to visualize,
guery and manage energy information / uses / loses / PV potential / audit

certificates of ( public) buildings using 3D building models.
One'Place

The Online Energy Platform
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In the pilot areas, for selected public buildings, geospatial databases with
urban and energy data are created in order to combine them with 3D building
geometries within the 3DEMS tool.

-y | PLICZ cross-border P9
The 3DEMS web tool is tested . V
and deployed in Qg0 el o s |

areas, with different urban
characteristics and EE needs.

1// v -
- : L
- -
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To create the 3DEMS tool, heterogeneous data were collected, harmonized
and stored in the 2 categories (spatial and non-spatial data):

a) spatial data

(i) land cadastre maps (2D vec

Ny o P&y Sl "’ 1
Y E---.‘( .‘}o:' . o' )/ -
= ey pane | .

!
L]
R

(i) 2.5D and 3D point clouds
(derived from LIDAR or
photogrammetric flights)
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To create the 3DEMS tool, heterogeneous data were collected, harmonized
and stored in the 2 categories (spatial and non-spatial data):

a) spatial data

(i) solar energy potential maps (availa

: b-'p' e~

(iv)
LOD1/LOD2
(produced from

_@ TAKINGCC , 77




it rcy e
OnePlace - 3D Energy Management SyStem cENTRAL EUROPE F:

BOOSTEECE

To create the 3DEMS tool, heterogeneous data were collected, harmonized
and stored in the 2 categories (spatial and non-spatial data):

a) non-spatial data

(i) Energy Performance Certificates incl. (i) Data from the register of buildings

energy consumptions official name
- carbon dioxide emissions - typology
- energy efficiency indexes building type

- etc.

(ii1) Statistical and survey data
- construction plans
- energy bills
- eftc.

—©
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Starting from these (collected, generated and harmonized) data, the 3SDEMS
webGIS tool allows the user to:

() navigate through the urban
environment at different altitudes and
camera angles (based on Cesium);

(i) visualize and interact with LOD1
building models at urban scale, LOD2

e o building models at single building scale
DEMAND CONSUMPTION .
(perbusong (pa kg (selected pilots);
8 (i) select a building of interest and
retrieve energy and other

cadastral/building info, incl non spatial
data;

(iv) analyze the solar maps and energy
maps (heating loss), visualized as

N\

1’ ﬂ""'m‘” TN
\

Geographical layers o Specificlayers | Technical dataand ) additional bUI|dIng texture.

energy demand

_@ TAKINGCOOPERATIONFORWARD i
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s Example of web based visualization of building
g geometry (LOD1 and LOD2) with associated
PLICZcross-b(;der energy database

” Zlin region

Judenburg-Lindfeld ¢

Emilia Romagna
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Example of visualization LOD1 building models at urban scale &

LOD2 building models at single building scale

One'Q'Place Pilots and cities ~  PA2- Judenburg, Austria
The Online Energy Platform

Extended attributes (1)
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Example of aggregation functions within 3SDEMS:
energy sources used for bui

OneQPIace Pilots and cities v  PA3 - Zlin_KroméfiZ, Czech Republic v a
The Online Energy Platform Sl e Sl X v . b,
o % <« A

¥ Building type: Building for living
B v Height [m): 10.38

'. Extended attributes (11)

DR 7 Area [m?): 200.8329

@ ¥ Building ID: 20526

House number: 194

umber class: Building with a house 7

of floors: 2

¥ Type of heating: Local heating for flats

Set of 5 Elements
Orange, Red

,--F-‘ n

- = ‘ - LR ¥ A

: § o 1 2
a@malvan e RE R el

| N e " g VWA
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Example of aggregation functions within 3SDEMS:

- number of floors _
One Q Place Pilots and cities =  PAG - Koprivnica, Croatia - E m

The Online Energy Platform

Koprivnica

Building type: Residential building

h s ‘ ¥ Height [m]: 15.5 y
' Extended attributes (8)

¥ Area[mZ]: 300 &
¥  Building ID: 17956 &

Building name: Building 54
¥  Number of floors: 7 &
Steps I
Red, Yellow, Blue -

oo Lo
Roof: 18.4 ra

¥ Roof slope (angle in degrees): 45 / Gable
Type of roof: Gable

Year of construction: 1993

_@ TAKINGCOOPERATIONFORWARD
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Example of web based visualization of photovoltaic PV maps:
hourly global incoming solar radiation, aggregated on a monthly and yearly basis

oneqj Place Solar maps ~ PA8 - Lubawka, Poland v B
The Online Energy Platform
k- ¥ : A

Solar irradiation through year

I H
t
I|"||
m gl

The solar radiation chart applies to
the building indicated on the map.

Sum: 1269.6 kWh/m2

Jan Feb| | Mar| | Apr iMay Jun| [Jul| |Aug| | Sep| |Oct ‘Nov‘ Dec | | Sur

m
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Example of web based visualization of photovoltaic PV maps
In February (on the left) and July (on the right)

TAKINGCOOPERATIONFORWARD
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Why create your own 3D EMS? Different reasons:

1. Data you need is on a paper map (documents) and
needs to be converted to a digital format.

2. To organize geospatial data and 3D building models for
energy-related needs

Data Source Data Layers

3. To plan retrofits to save energy and improve S

energy efficiency.

Building data

4. Data need to be accessed /used by
multiple people at the same time.

...and many other reasons.
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HOW TO START?

1. (spatial) data collection:
- geospatial datato create 3D building models
(building footprints, maps, LIDAR point clouds, terrain models, orthoimages, etc.)

®
\ )
. P e ““‘ ‘}; =: x; Y. :
o e Hf ===t s .
-I-‘ \l\ Fm 5 230 L

o "\ ot _me i FRn B @ s e

ﬁ* AN T : ‘ . §

Building footprints Building footprint but much more (semantics)
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HOW TO START? & T
1. (spatial) data collection: e, ¢

| o -
- geospatial datato create 3D building models
(building footprints, maps, LIDAR point clouds, terrain models, orthoimages, etc.)

Aerial 3D survey of the territory which deliver
point clouds (LAS format), DTM and DSM
(ASCII grid format)

55
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