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Get in touch with me

Soren Rolin
Flight Operations Manager

Seniorspecialist

% rol@niras.dk
2019 8763 K,

Sortemosevej 19
3450 Allergd

@ Denmark

NIRAS



LIDT OM DRONER I NIRAS

Droner supplerer andre registreringsmetoder

Droner siden 2013

Operations handbog 2014

Operationel Autorisation 2021 (SORA )
16 Operatgr specifikke scenarier

6 Operations typer

4 Drone klasser

21 Specifik Piloter ( 15 nye pa vej )

6 Open piloter ( om lidt kun 2 )
Droner som et standard vaerktgj

Udrulning i resten af EU, naeste land
Sverige start april 2023

NIRAS



Drones overall will be
more impactful than I
think people recognize,
in positive ways to help
society.

Bill Gates

NIRAS
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Droner 1| NIRAS

15 Autel EVO II droner

2 Skydio S2+

6 Mikrokopter OKTO/HEXA
3 DeltaQuad V2 Map

5 M600 Pro
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Rejsen til Operationel Autorisation (SORA)

Et stigende behov for sterre og mere komplicerede opgaver, det er tydeligt at “Open” er ikke for os.

Open category - Subcategory A3

Visual Line Of Sight (VLOS)

o .
Den abne Kategorl Open category - Subcategory Al

Visual Line Of Sight (VLOS)

« Lav risiko

« Lette droner

« "Controlled ground”

area where the remote pilot reasonably expects that no
son will be endangered within the range where the
aircraftis flown during the entire time of the UAS operation

PDRA begraensninger R

C € Mm:{gmg » reasonably expect that no uninvolved person is overflown. In case of 0 pe n catego ry e S u bcatego ry AZ

unexpected overfly over uninvolved persons, the remote pilot shall
reduce as much as possible the time during which the unmanned

STS begraensninger e e e
Open category - Subcategory Al

DK-STS-03 begraensninger

2020 vi begynder at skrive
SORA.

» Nofly over uninvolved people

»  UAS at a horizontal distance of at least 30 metres from uninvolved
persons, or up to a of 5 metres when low speed mode function is
activated

» Nofly over assembly of people

NIRAS



Rejsen til Operationel Autorisation (SORA)

Livet som veksen-teenager i luftfartsindustrien

. [ . .
Eg ne scenarier NIRY\S  Frklering om droneoperation ’ Concept of Operation
Ver.1 | Rev.0 | Date:10.02.2022 | [ | o:-ioii |
g NIRAS and

Operations Manual

o Hvor vil ]eg ﬂyve med hvad Ver. 10| Rev.0 | Date:2001.03.03 | Annex A ConOps 8 OppsManual | Page20f32

E g n e O p e ra t i O n ty p e r Under henvisning til ovennaevnte, erklares hermed folgende: operati n g M an ual
Annex A

1 T Beskrivel f i AJS udforer feri f ledni fou dbao
. Hvordan vil jeg flyve il e e e S e
Flyvningen udfores efter NIRAS A/S scenarie OS5-01 iht.

o0 iR
Se indsatte operationsplan i denne erklaering.

D i S p e n Sa t i O n e r Tidsperiode Dato/tid fra: 2022.02.10 kl. 21.00

Dato/tid til: 2022.02.24 kI, 21.00

Sted/omfang Se indsatte operationsplan i denn

Concept of Operation

- Operationer i sikringskritiske omrader

Opgave/operationstype VLOS Survey, Annex A — ConOps | | R;\Sﬂm NIRAS-0Ss-05 an d
. Ove rf|yvn ing af 3. parts person Kunda Sy e A Operations Manual
Srenanndbera Operating Manual
«  Overflyvning af 3. parts hegn, haek og mur e bt e ot g Annex B
Scenarie ‘055-01 VLOS in urban areas, in

3 meter, < 34000 joule, <120 m

Ava.ncerede opgaver uden ansggning hos I
trafikstyrelsen et i Mikrokopter 8

Stren £ #

Seren Rolin Hvorup Jénsen
Flight Operations Manager

*  Flyvning ved erkleering b

Ingen ventetid

Niras A/S — Sortemoseve] 10 3450 Allerod - Tel 4810 4200 — nasfanias o - wwae riras o VS — Sortemosevej 19 3450 Allerod - Tel. 4810 4200 - pias@niras dk - waww niras di



Rejsen til Operationel Autorisation (SORA)

4 maneder, en pandemi og 250 sider senere.... ©

-
‘o
P |
SOP'S EVERYWHERE
< ] : : - :

NIRAS



1.
1.1 State of the UAS operator

1.2 Issuing authority

1.3 Contact person
Mame

Telephone

Email

2.1UAS operator registration number

|"2.2 UAS operator name

\&# Trafikstyrelsen

0Old Reference: TN
New Reference: el

400295 (dronebevisnummer)

NIRAS A/S
Sortemosevej 19

T

Og nar det hele er pa plads kan
man lave missioner som den her.

Snap: Axis, 3D




[ reject your reality
and substitute it with
my Own.

@vrige geeldende regler skal overholdes.

Safremt droneoperationen afviger fra de godkendte procedurer, udger
ungdvendig risiko for tredjemand eller droneflyvning foregar ulovlig
kan autorisationen inddrages uden varsel.

Held og lykke med droneaktiviteterne.

Adam Savage, Mythbusters

Med venlig hilsen
EESnsien

Trafikstyrelsen

11
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Staderegistrering

Hovedstadens letbane Ring 3

Hurtig Let

Gennem
Hovedstaden

12025 kan du tage den forste tur mellem Lyngby og
Ishgj. Vi ved, byggeriet vil kraeve din taimodighed -
pé forhénd tak!

Folg byggeriet —>

14




8 stadeflyvninger
til dato yderligere 22 skal laves
62km flyvning per gang

,
15 NIRNS




10 flyvninger

10 flyvninger per gang af ca. 20 minutter

10 lokationer

Der flyves fra 10 lokationer som skifter fra gang til gang

20000 billeder
Fra 4000 positioner

Data

6.6 mio tiepoints, 2.1 mia malepunkter i medium oplgsning
7cm grid pa hgjdemodel, Ortofoto 17mm oplgsning

NIRAS



Optimeringer
1. Reduktion af flyvninger

2. Kare rute / transporttid imellem flyvninger

Udfordringer

Trafik
2. Dynamisk miljg

—
.

Vejret

NIRAS



Mobilisering

Klar til at flyve

(@ *Latbane_rute_planlz=gning_01 — QGIS —
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Kortforsyningen Processing Help

DEBERRY ULLLAPPRPRA /B2 LIOR %I & ¢
RV Z2wBE®R /. : %= v ® 2

u]
X

. - B, :
Browser B®
CRT®*O
~ @ BBR - B

" BBR Bygningspunkt
" BBR Tekniske anlaeg
2" Bygninger - biograf, bibliotek «
& Bygninger - dag- og degninsti
" Bygninger - energiproduktion
2" Bygninger - erhvervsmasssig p
3" Bygninger - erhvervsmasssig p
I Bygninger - fritidsformal og id
" Bygninger - helrsbeboelse
@ Bygninger - hospitaler, hospict
2 Bygninger - hotel, restaurant o
" Bygninger - kontor, handel og
=" Bygninger - transport og parke
@ Bygninger - undervisning og fi |
2" Bygninger ALLE
" Bygninger ALLE (til download)
¥ Ikke geokodet bygninger
@ Mindre bygninger (garager, of
» €% Danmark set fra luften
» & Danmarks Arealinformation v.
[l »
Layers @®
< @] e T. 7 s
Output line layer
© Output point layer
~— Output line layer
© OQutput point layer
~— Output line layer
® Output point layer
— Output line layer
© Output point layer
Output line layer
© Output point layer
Output line layer
El korridor

Y

V| & Viewshed_1000m
¥ OpenStreetMap

~ V| ¥ Quick ortofoto 2022 (ikke garanteret g ~
4 »

»
»
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Dataindsamling

Drone pentakamera - Istar

Drone

28km trace

62km flight track

10 flyvninger

120m flyvehgjde
20000 24mpix billeder
4000 kamera stationer
GSD 17mm

[-star

360 grader billeder

7000 kamera stationer

NIRAS



Processing

Her har man virkeligt brug for en cluster losning! © og mange graffikkort

« Contextcapture

20

25 ContextCapture Desktop

B 2022-09-21 LBR3

v i Block 1-AT

v Reconstr

<
Block - Block_1- AT

« CapturingReality
 Metashape
« Pix4D Mapper




Dataleverancer

Ortofoto/GIS
Skrabilleder
Punktsky

360 graders billeder

NIRAS



Data udstilling

Hvordan udnytter vi bedst data?

<« C () & nirasmap.niras.dk/map.aspx?site=Provider&pa o 2 % HA®»0O0@
Hovedstadens
Letbane
||
Functions A2 B = v B ow b O B L @ @ Lethanen2022 Themeinfo
The Light Rail data - Legends -
X Alignment (draft) B
I Grone g £UEe ey
(] Drone fiight 2022-09-21 /\/ Alignment
() Drone flight 2022-08-24
() Drone flight 2022-07-28 Cadastre yellow B
[ Drone fiight 2022-06-23
Drone fiight 2022-06-05 ROREOAE
) Drone flight 2022-05-29 (P1-P6)
Optaget vej

() Drone flight 2022-04-29

Drone flight 2022-03-23

Drone flight 2022-03-16 (P1-P3)
[0 Accomodation Work (draft)
(] Platforms (draft)
[ structures (draft)

21 [ site Compound Areas (draft)

() Type of Tracks (draft)

=1 O Junctions

Traffic Restrictions
Alignment (draft)
(] Contract Borders
(] Control and Maintenance Center (CMC) €
(J Functional section (draft)
] HL Offices

(] Interfaces (BDK)
[ Mock-up station
[ sections

(] stations

(] Substations (draft)
Road names
Cadastre yellow

] Cadastre black

| Municipality borders

[ photo

Backgrounds >

WebGis / Kortinfo
Bentley Orbit

NIRAS



Data udstilling

. Radata o

23

NIRAS



data

R3

1gt

Nemt men ikke altid overskuel

NIRAS
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Bentley Orbit

Cc 0O @ orbit.magi.niras.dk/publication/Lu

» Hovedstadens Letbane -
Linjefering
Vector Data (ovt)

¢ oaan

¥ Hovedstadens Letbane -
Streetview 2022-03-23
Mapping Resource (mobile)

Hovedstadens Letbane - Droneflyvning 2022-03-23 / FL1_Cam_4_100393

L@ @iX
» Hovedstadens Letbane - & . B i
Droneflyvning 2022-03-23 Viewing north
Mapping Resource (aerial) : ’ 5 : i ;

© maacE

» Hovedstadens Letbane -
Droneflyvning 2022-04-29
Mapping Resource (aerial)

26
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Viewing north

ethane istar meraed /7 01018-1648016033-0000000589



Bentley Orb

@ e x

Viewing south

009 H@LOQH®% L

g9V e

‘Piiblication : Hovedstadens Létbane 2022-03-73

28
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Viewing south

‘ letbane_2022_03_23 georef / FL13_Cam_4 100132
0m




Ortofoto

Geoserver
KortInfo / Webgis

NIRAS



WebGis - KortInfo

P Opgavestyring - PI.

Hovedstadens

Letbane
-

Functions

The Light Rail data

[ Drone flight 2022-08-24
(] Drone flight 2022-07-28
[T Drone flight 2022-06-23
(O prone flight 2022-06-05
[CJ Drone flight 2022-05-29 (P1-P6)
(] Drone flight 2022-04-29
[C] Drone flight 2022-03-23
(] Drone flight 2022-03-16 (P1-P3)
=1 [ Accomodation Work (draft)
Sl Platforms (draft)
[ [ Structures (draft)

-1 [ site Compound Areas (draft)
] Type of Tracks (draft)
[_] Junctions

-1 Traffic Restrictions

Alignment (draft)

[ Contract Borders

[J Functional section (draft)

[ HL Offices

() Interfaces (BDK)

[J Mock-up station

O

Stations

[ Substations (draft)

| Sections

["J Road names
Cadastre yellow

[ cadastre black

[J Municipality borders
[ photo

Backgrounds
Named maps

) @ @ @

[_] Control and Maintenance Center (CMC)

@
7

)

[N

®

QR @

PR

i

: 713134 Y: 6174688
-
[ — — 50

E & Letbanen2022

Theme info

Legends

Stations

Stations

v/Akademivej Vest

/\/ Platforms

v/Anker Engelundsvej

/\/ Platforms

v/Bzekkeskovvej

/\/ Platforms

v/Buddinge Station

/\/ Platforms

v/Buddingecentret

/\/ Platforms

v/Delta Park

/\/ Platforms

v/DTU Raevehgjvej

/\/ Platforms

v/Dynamovej

/\/ Platforms

Description

30
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WebGis - KortInfo

Dataindsamling i felten

ﬁ' e i L  Billeder fra telefon
I
i

[/ | 120

NIRAS



IStar

360 graders billeder

33 JAURFEXSENNN-89664534-114755 N I R“S



iStar - fra bil

billede for hver 10. meter

NIRAS




iStar - til fods

NIRAS



Supplerende data...

Offentligt tilgeengelige datakilder

» Ortofotos, GeoDanmark (flyves hvert forar)

« Baggrundskort
(skeermkort, OpenStreetMap, topografisk kort m.fl.).

» Skrafotos (2017/18 + 2021)
* Matrikelkort

* Geodanmark, vektordata

» Punktsky (seneste 2021)

* Terreenmodel (DTM)

* Overflademodel (DSM)

... 0og mange flere ...

NIRAS



Tak for i dag

FOR UNOFFICAL USE ONLY (FUUO)

DRONE SURVIVAL GUIDE

nEUROn

X45C & &

=

X47C © &

Sentinel @&

Mantis & &

Soaring Dragon & &

slobal Hawk ©

Reaper © &

=

Avenger © &

Barracuda

Predator © &

Herti ©
Shadow & Rustom | &

= =

=

Fire Scout

=]

Heron © Hermes &

—  WASPIII ©

=g
/{\ Scan Eagle & A Harpy “ Killer Bee & —— Raven ® <2 Airrobot @& s Acryon Scout @ * AR Parrot

- -_—

= =
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