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Module contents

1. Introduction to Unmanned Aerial Systems

2. UAVs payload: sensors for environmental
monitoring

3. UAVs operation

4. Examples of application of UAVs for
environmental monitoring

Co-funded by the
Erasmus+ Programme
of the European Union

UNIte! e oo U LISBOA | Lwvessions




Ulisses

N

Module contents

1. Introduction to Unmanned Aerial Systems

2. UAVs payload: sensors for environmental
monitoring

3. UAVs operation

4. Examples of application of UAVs for
environmental monitoring

Co-funded by the
Erasmus+ Programme
of the European Union

UNite! e U [ISBOA | LwveRsioase




Ulisses UAVs operation
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Drones regulations and
legislation

& Aviation safety pillars:
rules neededifer, operating drones

Jpen operatons Specific operations.
LOW RISK RISK DEPENDING ON TYPE OF OPERATIONS

A

DRONES
Pho

Credit: European Commission

No aviation specific
Enfcecerment by o

REGULATIONS RELATED TO FLYING
DRONES ARE CHANGING

&
Icelandic Transport :'>
Authority

Certificated operations
TRADITIONAL RISK

&

AVIATION

issen 0er and cango Uansportaticn

Use of Drones in Iceland

MANDATORY RULES:

Mark the drone with name,
address & phone number.

Total welght may not exceed
3 kg within urban areas &
26 kg In rural areas.

A drone with a total welght
of 20 kg or more shall be
Insured.

Do not fiy over crowds of
people.

Do not fiy higher than 120 m
above ground or sea.

Keep the drone In sight at oll
times.

Please follow the general rules
on the protection of property
& privacy.

®HEOE O

RECOMMENDATIONS:

Read carefully the instructions
before use. Plan your flight in

advance, check the flight area,
your drone safety & condition.

Check regadation No, 990/
2017 on the operation of
remotely plloted alrcraft

15/01/2018

Enjoy the flight & show responsibility

It Is forbidden to fiy within 2
km from international airports
& 1.5 km from other alrports.

Do not fly within 160 m from
public buildings.

Do not fly closer to residential
bulldings or premises than
50 m within urban areas &
150 m in rural areas without
approval by the owner.

Check all flight regulations &
restrictions for the flying area
before flying

The operator Is responsible
for damages that may arise
from the use of the drone.

Drone flights may not
Interfere with alr traffic, ship
or vehicle traffic. Stay far
away from manned alrcraft

The operating area shall be
defined to ensure sufficlent
distance from people,
animals and property.

Use the drone with caution
and fly safely

Thai RPA Regulation

RPA to be registered

-RPA with camera installed must be registered with no exceptions.
- RPA over 2 KGs must be registered with no exceptions.

Contral and take off must always be visible
' Eob Ukl g camer :
©onl on
RPA over 25 KGs i acsonantics or othes device

- must receive permission from the Minister of Transport

B Any 2¢1 of violation is subjected to up to 1 year imprisonment

v, & fined up 1o 40.000 THB or both
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KNOW BEFORE YOU GO!

DRONES LESS THAN 250 G

DROMES THAT WEIGH LESS THAN 250 GRAMS ARE ALSO KNOWN AS MICRODRONES.

IFYOU FLY A MICRODRONE, YOU MUST:

Fly safely—don't put people or other aircraft in danger

+ Awoid emergency sites and restricted airspace (forest fires,
first responder perimeters)

» Follow provincial, territorial or municipal rules that may
also apply, including rules about privacy and trespassing:
canada.ca'safe-legal-drones

YOU SHOULD:

+ Keep your drone below 122 metres (400 feet)
in the air—approximately a 30-storey building

+ Keep your drone where you can see it T

« Avoid advertised events

» Awoid airports

pilot certificate.

Bel 35

> Use this map to find a safe site to fly your drone:
nrc.canada.calen/uav-site-selection 1 22
m

MAXIMUM TAKE-OFF WEIGHT

If the take-off weight of your drone
is 250 g or more, it isn’t 2 microdrone.
You must register it and get a drone

IF YOU BREAK THE RULES, YOU COULD BE ANED $1,000 (FOR AN INDIVIDUAL) OR $5.000 (FOR A CORPORATION)

arspore Canada

YOU DON'T NEED TO:

+ Register your drone
+ Get a drone pilot certificate

The maximum take-off weight of your
drone includes batteries or anything
you attach to it, like:

* communications equipment i

e 2504

= lights

Canada.ca/drone-safety

Class 1a
Max 150 kg

Class 2
Max 5 kg

Class 2: Distance > 50 m from
buildings, persons etc

Keep a gafe distance!

All classes: appropriat

www.mobilit.belgium.be m

ports.je

% DRONE CODE

Make sure you can see your drone
at all times and can avoid collisions

Do not fly your drone in any way
that could endanger people or property

>

400N

P

. <

1

NO OVERFLY

EE — | 50m —

Don’'t fly higher than ~
400ft (122m) or within 5
2 nautical miles of the

airport without the
permission of
Air Traffic Control

DRONES FITTED WITH
CAMERAS MUST NOT BE FLOWN:-

within 50m of people, ¥
vehicles or structures

R =
g

For more information visit: www.cidronesafety.co.uk

¥y K

or

over or within 150m of congested
areas (towns, villages etc) or large
outdoor gatherings such as beaches,
concerts and sports events

B PORTS OF JERSEY

7’ YOUR ISLAND GATEWAY
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Drones regulations and
e legislation

Status October 2016

- Regulation in place

Regulation pending

- No regulation in place ,
_ i ¥

b ’
Stocker, C.; Bennett, R;; Nex, F.; Gerke, M.; Zevenbergen, J. Review of the Current State
of UAV Regulations. Remote Sens. 2017, 9, 459. https://doi.org/10.3390/rs9050459

Information could not be approved
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Ulisses Mission planning

fordward
overlap

. hm— e -

\ side
overlap
30-40%

Goran Tmusic, Salvatore Manfreda, Helge Aasen, et al., Current Practices in UAS-based
Environmental Monitoring, Remote Sensing, 2020, 12, 1001; doi:10.3390/rs12061001
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Start Mission

Takeoff from ground and start the
current mission.

@ Slide to confirm

Goran Tmusic, Salvatore Manfreda, Helge Aasen, et al., Current Practices in UAS-based
Environmental Monitoring, Remote Sensing, 2020, 12, 1001; doi:10.3390/rs12061001
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UAV mission planning

UJL?SQS software

Name Software (SW) Options Operating System Home Page Type of License
: . _ , : . . . : http:
Pix4Dcapture Planar flights; Double gridded flights; Circular Flights. Android/iOS/Windows J/pix4d.com/product/pixddcapture Free to use
DJI GS Pro 3D mapping iOS http://dji.com/ground-station-pro Free to use
Flight planning app Precision flight free Resume interrupted flights. Android http:// pI‘EC‘ISII(}['lh.El wk.com/ Free to use
precisionflight
DroneDeploy Planar flights; Cloud-based orthomosaics. Android/iOS https://www.dronedeploy.com/ Free to use
Litchi Art computer vision algorithms; the gimbal and the Android/iOS https://flylitchi.com/ Proprietary SW

drone’s yaw axis.

Photographic properties, GCP placement, Viewing http://www.phenofly.net/

Phenofly Planning tool angle estimation JavaScript browser PhenoFlyPlanningTool Free to use & modify
MAVProx Loadable modules Portable Operating System (POSIX) https//ardupilot github.io/ Free to use
y ' &Y MAVProxy/html/index.html
Mission Planner Hardware-in-the-loop UAV simulator. Windows http://ardupilot.org/planner Free to use
ArM Plﬁ;j;jﬁdlsgmn Live data; Initiate commands in flight. Linux/OS X/Windows http://ardupilot.org/planner Free to use
QGroundControl GCS Multiple vehicles. Android/iOS/Linux/OS X/Windows http://www.qgroundcontrol.org/ Free to use & modify
Ground station software Photogrammetry; Custom elevation data import; . . .
UgCS battery change option. OS X/Linux/Windows https://www.ugcs.com/ Proprietary SW
dCOCKPIT Real-time telemetric data; Flight analytics Modul Android hitp://microdrones.com/en/ Proprietary SW
m eal-time telemetric data; Flight analytics Module. roi mdaircraft/software/mdcockpit roprietary
UAYV Toolbox Telemetry data conversion. Android http://uavtoolbox.com/ Proprietary SW
: Supports both fixed-wing and multirotor operations; : http://sensefly.com/software/ :
eMotion 3 Full 3D environment for flight management. Windows emotion-3.html Proprietary SW

Goran Tmusic, Salvatore Manfreda, Helge Aasen, et al., Current Practices in UAS-based Environmental Monitoring, Remote Sensing, 2020, 12, 1001; doi:10.3390/rs12061001
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UAV mission planning

UJJ§SQS software

B g™ g
’ @ QGroundControl v2.9.4-166-gbbdfbdd (Development) o . X ‘ File Wldgets
File Widgets Help
= : L b 4 E
= Q > 7 Q x ' l
— OOO \Q 4 X | g . Manual oo Ko A o) 0 o l i | Manual
Summary You've connected a Fun Cub Quad VTOL.. If you'd like to change this configuration, select the desired airframe below then click "Apply and Restart”, Apply and Restart Vehicle Setup Sensors Setu p
F Coaxial Helicopter Flying Wing Hexarotor + Hexarotor Coaxlal Hexarotor x Octo Coax Wide : : 2Lt :
ot - Summary Sensors Setup is used to calibrate the sensors within your vehicle.
57 moame | '
3 ,
Radio Firmware
- B < S ; :
Fioht Modes + . Hold still in the current orientation

Coaxdal Helicopter (such as ... 10 Camflyer Generic Hexarotor + geome... Generic Hexa coaxial geom... Generic Hexarotor X geome... Steadidrone MAVRIK Airframe

Sensors

torotor + Octorotor Coaxdal Octorotor x Plane A-Tail Quadrotor 4 Quadrotor Wide

Power

XA ek

Radio

- N

Generic Octocopter + geom... Generic 10" Octo coaxial ge... Generic Octocopter X geom... Applied Aeronautics Albatro... Generic 10" Quad + geome... Team Blacksheep Discovery Flight Modes

Quadrotor x Rover Simulation Standard Plane Standard VTOL Tricopter Y+

X

3DR DIY Quad Axial Racing AX10 HILStar (XPlang) Multiplex Easystar Fun Cub Quad VTOL. Generic Tricopter Y+ Geom...

Power Completed

Safety

£,

Tuning

N > VIV K

Tricopter Y- VTOL Duo Tailsitter VTOL Quad Tailsitter VTOL Tiltrotor . "
P ° Generic quad delta VTOL.

= Z - e & Generic AAVWT v-tall plane airframe with Quad VTOL.
l I 33V - QuadRanger
<> |
. -
° l ° L e

Genenic Tricopter Y- Geom... Calpiroshka Duo Tallsitter Quadrotor X Tadlsitter BirdsEyeView Aerobotics Fi...

Camera

Parameters
Hold Still Incomplete Incomplete
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Data

processing,
synchronization,
and fusion

Flight 4
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