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Plan

* Plateforme drones SIGéo

* Plateforme Matrice 300 RTK - Lidar LI
* Vol et acquisition

* Traitement des données

* Evaluation sous couvert végétal

* Précision

* Conclusions




SIGéo : Plate-forme géomatique

Instrumentation terrain

Bases de données

Restitutions cartographiq@
et 3D ; :
Webmapping

silide



% A [onjoe
c "
= :
9 !
. :
) 1
(\°] -
7, :
()
N
2 sl0z @
c o 5
Q c =
© 0 W ]
() = )
T c O =
c o
O < =
© )
omm /m
7
'S v m . m
on = 2
¥) g © o) m
- 3 o
s 2
C
E 5
o €
N )
e ,e
2 o
% \V4
2
J
10T
mm(__mumumm(_n_ w_u m@@CCOD

silide




Homologuée DGAC / CNRS Dirsu
2 télépilotes - 1 correspondant sécurité aérienne

Silide

Drone

DJI F550

DJI Phantom 4
Pro

DJI Inspire 2

Mavic 2 Pro

Phantom 4
RTK

Delair UX11

Matrice 300
RTK

8 Multirotors + 1 Aile volante + capteurs

Charge utile

1 kg

500 g

1,5 kg

350 ¢

500 g

incluse

3,7 kg

Autonomie

10 mn

25 mn

25 mn

25 mn

25 mn

60 mn

45 mn

Capteurs

au choix

RGB

RGB,
magnétomeétre

RGB

RGB, GPS RTK /"3 -

RGB, GPS RTK, il N
télémetre

RGB, GPS RTK,
IR Thermique,
Lidar L1




Matrice 300 RTK specifications

* Max. transmitting distance -+ 8 km

* Max. flight time * 55 min

* Dimensions 810 X 670 X 430 mm

« Max. payload 2.7 kg

* Max. speed 82 km/h

* GNSS

GPS + GLONASS + BeiDou + Galileo

RTK positioning accuracy With RTK activated and locked:
« 1 cm + 1 ppm (Horizontal)
« 1.5cm + 1 ppm (Vertical)




LiDAR L1 specifications

General :

Weight : 930 g

IP Rating : IP54

Operating Temperature Range : -20° to 50° C (0° to 50° C with RGB cam.)

LiDAR:
Detection Range : 450 m @ 80% reflectivity, 0 kix ; 190 m @ 10% reflectivity
Point Rate : Single return: max. 240 kHz ; Multiple return: max. 480 kHz
Real-time Point Cloud Colouring Modes
Reflectivity, Height, Distance, RGB
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System Accuracy(RMS 10) j‘» | .:f-‘-‘ ‘-?‘t;;;m€ 3
Horizontal: 10 cm @ 50 m; Vertical: 5 cm @ 50 ol

v
,;-vf
P







Acquisition

20200527 _1GCP_p4rtk
B Bande 1 (Red)
I Bande 2 (Green)
Il Bande 3 (Blue)




DJI Terra : lere étape obligatoire pour extraire le nuage de points
Pré-traitements + lere classification sol
Presse bouton

I
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Reconstruction &8 @

Puyricard_20221124

v Traitement de nuage de points

Distance effective
de nuages de... ®© | 100

Optimisation de la précision
. ©)
de nuages de points

® Nuage de points lisse @

¥ Classification de point au sol @

Type de sol & Solplat

Diagonale
maximale du... ® |20

Angle d'itération @

Distance
d'itération © |03
¥ Générer DEM

O Par échelle

® ParGSD

10



TerraSolid : usine a gaz efficace
Traitements, classifications, DEM

Model keypoint

|
Layer 1 ¥ Dis »
File OQutput Point View Classify Group Tools Line Wizard
) - i AB 4 View: |2 J
' Class Easting Northing Elevation Image number | “AC /
19 893976.761 6278466.937  +219.015 ; LT o
22 893976.813 6278466.983 +218.936 - [I]:[I:D
2 893976.846 6278466.988 +219.016 =
Weight: 2 ———— =
2 893976.951 6278466.932 +219.016 - %
P 893976.912 6278466.869 +219.017 Points: [Draw all Sl 3
2 893976.897 6278466.975 +219.016 - . .}_4
Lines: |Draw all b
2 893976.939 6278466.975 +219.016 -
2 893976.902 6278466.930 +219.016 - Dims: |Draw all - 7&2
2 893976.948 6278466.889 +219.017 - !
Speed: |Normal b
2 893976.843 6278466.936 +219.015 = }_‘
1 893977.049 6278466.891  4219.625 . Borders:|5 | % [ Use normal
2 893977.013 6278466.932  +219.018 - ro— — f’]ﬁE
2 893977.055 6278466977  +219.017 ; J P,
2 893977.007 6278466.885  +219.018 - (4 B it 3
High vegetation ¢
- Invert el \
Show location Modified: C M Building roof
| Low point —
All Off il
Vegetation
<] Bridge

Apply

All views l < ’

NS WORN

LCICyC

BY BB b aE S L L0 GYREPAEO OLNHE D G
dentifv naint Fntar noint 3034368 [%:893935.0134m. v:6 5.153m. 7:218.190m]1




 TerraSolid : classification

B View 1 - Mono mode o B View 2 - Top - Mono mode 2

RY Do

B View 3 - Top _ Mono mode S [E

Color

Use normai

vilod 12



Traitements = 3 bis

Autres solutions :

CloudCompare Open-source ¢ Excellent interactivité
e Outils pousses
* Plus dur a scripter

Pdal Open-source librairie

LasTools Commercial <« Tres complet et pousseé
* Excellente gestion mémoire

b Au final, on établie sa « propre »
chaine de traitements
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e Classification

Trés dépendant de I'outil chaisi,
et des parametres

SEEET ) 14
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Comparaison vs Lidar HD IGN
1-3000 pts/m? vs 10 pts/im? &

1
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Vs Lidar HD IGN




* Comparaisons extractions sol

Ortho photogrammeétrie

ortho_20200527_1GCP_pdrtk
I Bande 1 (Red)

inde 2 (Green)
B Bande 3 (Blue)

5C25_TOPO
B Bande 1: Red (Red)
[ Bande 2: Green (Green)

MNT photogrammeétrie

MNT LiDAR HD IGN

Résultats

MNT DJI Terra

MNT TerraSolid




« Comparaisons extractions drainage Résultats

MNT DJI Terra

MNT TerraSolid
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 Sur cibles levées au GPS RTK (+/-2cm) Précision

© gcp_z_verif_rgealti.shp
ortho_20200527_1GCP_p4rtk
B Bande 1 (Red)
] Bande 2 (Green)
*| Il Bande 3 (Blue)




* Sur cibles levées au GPS RTK (+/-2cm)

7 7

File Sort Appl File Sort Appl
Use Number Easting MNorthing Known Z Laser Z Dz Use Number Easting Northing Known Z Iz m Dz
] 893871.10 27 1 268.049 -0.025 3] 203871.10 FTRE 268074 268.049
| ci6 B893889.38 268.200 268.131 -0.069 = 26 893889 38 6278525.09 268.200 268.131
€3 893941.11 6278534.42 268.127 268.083 -0.038 = 23 £93941.11 £278534.42 268.127 268.089 -0.038
= c24 893968.64 6278479.78 268.187 268.226 +0.029 | 24 893968 64 6278479 75 268,197 268,226 10,029
= c27 §93904.35 6278506.44 268.065 268.096 +0.031 = 27 893904.35 6278506 44 268,065 265,005 10,031
O pl 803853.93 627850943 268.301 - removed = pl 893893.99 6278500.43 268.301 268.239 -0.062
a p2 833890.98 6278511.29 168.465 - removed = p2 893890.98 £278511.29 268.465 268.392 -0.073
a p3 833888.21 6278516.09 168.024 - removed = p3 893888.21 6278516.00 268.024 268.170 +0.146
O p4 893884.14 ©278520.03 268.061 - removed = pa 893884.14 £278520.03 268.061 268.215 +0.154
O PS5 893878.91 6178526.17 268.180 - removed = ps 893878.91 £278526.17 268.180 268.203 +0.023
O PG 893874.60 6278528.88 268.641 - removed = p6 893874.50 6278528.88 268.641 268.519 0.122
O p17 893852.85 6278549 88 268.837 - removed = pi7 893852 85 £278540 88 268.837 268.738 -0.099
O pis 893860.15 6278560.62 268.135 - removed = p18 893860.15 6278560.62 268.135 268.100 -0.035
Average magnitude 0.0384 Average dz -0.0144 = plg B93855.43 6278556.46 268.296 268.247 -0.049
5td deviation 0.0436 Minimum dz -0.06590
Root mean square 0.0415 Maximum dz +0.0310
Show location ‘ Identify Average magnitude 0.0682 Average dz -0.0135
Std deviation 0.0828 Minimum dz -01220
Root mean square 0.0809 Maximum dz +0.1540
-
RMSE : 4 cm
Show location ‘ Identify

RMSE : 8 cm
Erreur légéerement supérieure a la photogrammeétrie avec P4RTK (2-3 cm)

Mais ... meilleure qu’attendue avec un traitement adapté

Silide



Conclusions




ANNEXES




puyr_20200527_rtk_R8_p4rtk_dem_1gcp.shp

O

Y
|

a

-0,126 - -0,084

-0,084 - -0,042

-0,042 - 0,000

0,000 - 0,042

0,084 - 0,262
GCP_puyr27052020RTK_OK

J-

Assessment

2 Calibration, image positioning improvement

« => 3D

o

error reduction

-

Tests SIGéo, 2020
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