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UAV

UAV = unmanned at

I eta d I (0) EXAMPLE OF A QUADROTOR = DJI Mavic PRO EXAMPLE OF A HEXACOPTER = CusTOM BuiLt MODEL

e Kvadrokoptéry
Kridla
eBee SQ

Parametry:
Map without limits The advanced agricultural drone The professional mapping drone

* VVydrz baterie
* Rychlost a déll
* Nosnost



Structure-from-motion a7 S

* Metoda vychazejici z principu Va \
stereoskopické fotogrammetrie

* Vytvoreni detailniho 3D obrazu z
2D snimku

-> vytvoreni DEM
-> ortofoto

Feature of
interest

* Kolmé (vertical) i Sikme (oblique)
snimkovani

e Software
* Metashape (drive Photoscan)

OBLIGUE
e Pix4D VERTICAL



Dekompozice obrazu na mrak bod( (Westoby et al., 2012)




ikmeé snimkovani

S

Kolmé snimkovani

https://www.geos.ed.ac.uk/~mscgis/15-16/s1577970/




Ptiklad snimkovani ze zemé (https://dshean.github.io/technology/sfm/)

~90 m WNW offset due to ice flow
0 20 40m




Operational framework for rapid mapping and monitoring of proglacial areas

® PFfp rava |etové m ise kro k & Stage 1 - Preparation and selection M
of the appropriate platform

p 0 k ro k u Checking national and local regulations
Selection of LAV platiorm
Preparation of necessary documents
Upgrading of software and firmware
b Planning of suryays ‘
( Stage 2 - Transport
Checking carrier's regulations

Proper packing (e.g. hard case for checked-in luggage)
Battery transport (always in hand-luggage)

¥

.

i Stage 3 - Preliminary on-site activities
Contacting the local aviation authority and landowners

Ground control point collection (optional):
- use of natural featuras

2
. - disfribution of artificial targets o
/ Stage 4 — Pre-flight setup and checks ' \

Fiald reconnaissance;
- visual scanning of obstacles (irees, electric wires)
- selection of a take-off place
- selection of primary and emergency landing spots
- designing flying paths (manually or pre-programimead)
- preliminary selection of flying altitude
Preparation of equipment:
- removing all transport protection elements
- checking the condition of UAY (for any damage during transport)
- preparation of UAY and connection RC and/or ground station
- checking the sensors’ reading and calibration (is necassary)
- checking the camera settings (e.g. shutter speed; interval; 1IS0)
\_ - checking the fail-safe sellings (e.g. RTH allilude)

Stage 5 — Conducting the mission
Take-off, post-take-off flight checks, vernfication of home point location
Mission flying (autonomous/manual)
Return (if battery level = 30%) and landing

-
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/ Stage 6 — Data processing RN

) 4 Y 4
Backup of data and preliminary quality checks
Initial processing (to ensure appropriate coverage)
and re-survay (if necesaary)
Final structure-from-maotion processing:

- masking of photos (optional)

- photo alignment

- generation of initial dense point-clowd

- georeferencing of the model (if GCP existed)

- optimizing photo alignment

* Casove a vypocetne velmi B i R ’
narocné

«___ - fenaration of nihomasale, DEM, 30 modal

( Stage 7 — Mapping and change detection

e Zavisi na kvalité snimku
* Letovych parametrech
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Srovnani SfM s dalSimi technikami (Voumard et al., 2018)

Table 7. Summary of the features of the different tested techniques. Point density, average acquisition velocity, precision and accuracy data originate from the test on

the Agites cliff beside a small and winding Alpine road.

Point Average Precision  Georeferencing Topographic Setup Processing Price EUR
Technique Density Range [m] Acquisition [cm] [m] Influence (Steep Time [min] Time [h] (Hard and Advantages Disadvantages
[pts/m?] Velocity [m/h] Slope, Gorges) Software)
Low-cost, acquisition
Loss of speed, colourized Accuracy,
SIM-EV 20,000 25 15,000 3 3 . 15 24 2000 point cloud, I
georeferencing ~ _ processing time
georeferencing, many
support
Low-cost, acquisition
UAV SiM 1500 50 10 000 = = Loss of 5 18 2500 speed, colourized Accuracy,
' ! . . georeferencing - point cloud, processing time
georeferencing
Installation and
Handheld LiDAR 4500 10 2000 3 No No 5 0.25 50,000 processing time,  No colourized point
acquisition speed, cloud
easy to use
Acquisition speed, ) .
Mobile LIiDAR 5000 2000 20,000 3 05 Loss of 90 4 300,000 accuracy Cost, installation
georeferencing - and processing time
georeferencing -
Scanning total Accuracy, s
. 38,500 600 200 0.5 0.1 Any 15 1 70,000 b Acquisition speed
station 4 georeferencing
Static long-range - = - Accuracy, point Cost, acquisition
LiDAR 47,000 1500 100 - No Ne 15 2 100,000 density time, georeferencing
Static LIDAR 24,000 300 100 1 No No 2 2 150,000 Accuracy, point _Cost, acquisition
density time, georeferencing
L f ooint Acauisiti d Accuracy, point
Airborne LiDAR 2.5 - 100,000 5 0.2 ss of pom - - 10/ km? ACHUISTHON SPEES Jensity, depends of

density

georeferencing

a third party




Vyuziti UAV

* Periglacialni geomorfologie
* Horské oblasti
* Polarni oblasti

* Fluvialni geomorfologie
e Svahové procesy

T&2EIN  Z0°33I0W

20°34'30°W

20350 TAT280N

20°38'30"W

2073807 :

—— Cross-profile (1-6)
Pedestrian bridge
1 Lack of data

[ River (on 5 August 2017)
River (on 8 August 2017)

]:| Zoomed area
Elevation change (m)

. <-5.00 [ -069--0.80 [_10.16-0.20
I -5.99 - -3.00 [ -0.59--0.50 ] 0.21-0.30
N 299 --2.00 [0 -0.49- -0.40 [ 0.31-0.40
I -1.99--1.00 [C1-0.39--0.30 [ 0.41-0.50
I -0.99--0.90 [ -0.29--0.20 M 0.51 - 0.60
I 0.89--080 [_1-0.19--0.16 M >0.60 =
I -0.79--0.70 [1-0.15-0.15

TA"28WN 20°36'30"W

-~




Cape Lachman

Mendel Formation
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Erosional outcrop
Solifluction lobe
Slumps
Solifluction path

Creep

Geomorphological map

limit

(i

~f
g Nival landforms

/ﬁ.—?’sz/j Miwation hodow

r

il
ol
; éh Miwation terrace

Y E‘ ____l Fronival fan
| Mass movements

|_.| Slumps

I-:'_'.Lj Slabilised slumps

S Creep lerraces

W Folifluction lobes

I:l Saolifluction stripes
Cryoturbation

- Sorted ground

*. . Contraction cracks

Aeoclian landforms

Desert pavemant
Surface runoff
| | Lake
Basemeant matenal

EELFE
CFERD

Lichans

Mose

= m = Erggional puterop
— Morphological step
—#= Saolifluction path
——t Gully

——— Concentrated runoff

0 50 100 200 m
S TR T O [




(b)

/ Flight path
e Waypoints

GPS surveys
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