UAV TECHNOLGY
IN FORESTRY

Ing. Martin Slavik, Ph.D.
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Fixed-wing

+ Longer fligth time

+ Faster data acquisition => optaining of larger area (100 of
ha)

Lover resolution
Demanding on take-off and landing area

Can cary only smaller sensor

Mainly for larger areas with expected lower data resolution




Copter

+ Cheaper than fixed wing
+ Take-off and landing flaxibility

+ Possibility of cotroling the flight speed => high
resolution and focussed images

+ Can cary heavy loads

- Shorter flight time => usable form smaller areas

- While discharged battery imediate fall down

« Usable for smaller areas with high data resolution




COMBINATION???




DJI Phantom 4 Pro
(RTK)

» Max take-off mass 1388 g

« Max flight time 29 minut

» Operation temperature 0°to 40°C
e RTK module (z.5cmV +1cm H)

« Max wind speed 10 m/s

e Sensor 20 Mpx (2 * CMOS)

 All DJI Phantom 4 versions have
compatible bateries




Agisoft MetaShape

UAV position
Model -> ortophoto

Georefferencing

DEM ->DSM a DTM (rasters)
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eight estimation



Crown delineation

e Algorithm Inverse Watershed Segmentation




Tree detection

2 steps
1. Local maxima detection
2. LM Interpretation

Velikost buiiky 20




DJI Phantom 4
Multispectral

Max take-off mass 1487 ¢

Max flight time 27 minut
Operation temperature 0°to 40°C
Max wind speed 8 m/s

RTK module (1.5cmV +1cm H)

« Each sensor 2.08 MP (1/2.9"
CMOS)

« Sensor resolution: Blue: 450 nm +
16 nm; Green: 560 nm + 16 nm;
Red: 650 nm + 16 nm; Red edge:
730 nm + 16 nm; Near-infrared:
840 Nnm £ 26 nm







FALSE NEGATIVE PICTURE




Plocha2.1 Plocha2.2 Plocha2.3 class
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 Ortophoto derived in
Agisoft Metashape

e Trainig data Arc GIS
pozice a Buffer

 Data minig - Random
ForestvR
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VUX-5YS

VUX-1UAV (

P - ~ B ° Maximum take-off mass2s kg (11 kqg)
e 200 sCans/s
/ 4 ki g 4, bateries 7,5 kg 29,6 V 12 5oo mAh
 Frequency 550 kHz | - Sensors maximum 6,5 kg

» Range 920m TR gl - Vo flight time28 minut
* 3,5kg -, pEE—— - VX speed rychlost 14 m/s
' » Backup Controll Unit
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Third .
branching order

Second
branching order |

First branching —|
order

Parent
branch

Branching
order
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Estimate @ SE tStat p-Value
Intercept  32.884  22.659 1.451 0.1467
Al 43.728 | 30.725 1.423  0.1547
A2 6.350 4130 1.538 0.1241
A5 53701 26.340 -2.039  0.0415
Ab -28.857| 15987 -1.805 0.0711
A9 -15.078] 8.609 -1.752  0.0798
Dataset Trees Change False Negative False Positive Correct
Training 204 29 1 2 28
Validation 204 14 2 5 12
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S |
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DJI Mavic 2 Enterprise

Max take-off mass 1100 g

Max flight time 31 minutes
Operation temperature -20° to 40° C
Max wind speed 8 m/s

RTK module (2.5 cmV +1cm H)

Thermal sensor 640 x 512 pixel 16 x
ZOOM

RGB sensor 48 MP (1/2" CMOS) 32 x
Z00M

https://www.youtube.com/watch?v
=pt-2vg1FVi8



https://www.youtube.com/watch?v=pt-2vg1FVt8
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