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Field survey — Drone & GNSS data acquisition LS8 R G
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Photogrammetry — The basis for spatial analysis D0 IS8 R G
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e Field survey of drone images, image location
and ground control points [A] to create
photogrammetric 3D objects [B & C]

* 3D objects are generated as 3D point cloud
and 3D textured mesh data [C]

e Based on 3D objects [B & C] high resolution digital
surface model (DSM) [E] and orthomosaic »
(GSD: 0.8 cm/px) [D] are generated
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Pixel classification with Al in ArcGIS Pro O A
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Creating Training data

DEUS | SSEBNU RG

Training Sets (26.03.2020, 16.04.2021)  CPermnded

Quelle: esri.de, 2021

e Stride (128)

€ 0 5 10Meter| f) 0 35 7Meter | 9) 0 5 10Meter | N) 0 15 3Meter

images = 90307*4*256*256

features = |90307
features per image = [min =1, mean = 1.14, max = 5]
classes =7
Land cover cls value [images features min size mean size  |max size
a) Macrophytes 1 2781 3157 0 1,075 5,465
b) Gravel 2 4817 5357 0 1,875 5,465 e Tile Size (256)
c) Sand 3 3144 3613 0 1,395 5,465
d) Gras floodplain 6 14472 14678 0 3,87 5,465
e) Gras 7 28103 29608 0 3,735 5,465
f) Trees 8 29878 30275 0 4,07 5,465
T 1
g)+h) Wooden debris 5 3342 3619 0 1,9 5,465 0 4 8 Meter 0 5 10 Meter
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with arcpy.EnvManager(scratchiWorkspace=r"A:\Promotion_Dacheneder\@l_Untersuchung Lippe\12_temp_GIS\Deep_Learning_Lippe\Deep
arcpy.ia.TrainDeepLearningModel(

of Pt in_folder=r"'A:\Promotion_Dacheneder\@l_Untersuchung Lippe\12_temp GIS\Deep_Learning_Lippe\imagechips_20200326 RGE_

{ map out_folder=r"A:\Promotion_Dachenederi@l_Untersuchung Lippe\12 temp GIS\Deep_ Learning Lippe\classify 26032026 168420

max_epochs=18,

N I model_type="UNET",

" X Tensor

' ETCNTK =
O PyTorch

% /\/\w'

batch_size=8
‘I‘! !‘H arguments="class_balancing False;mixup False;focal_loss False;ignore_classes #;chip_size 224;monitor valid loss",
learning_rate=None,

backbone model="RESNET34",

pretrained_model=None,

validation_percentage=2@,

stop_training="STOP_TRAINING",

freeze="FREEZE_MODEL"

)
3.0 4 — Train
epoch train_loss wvalid_loss accuracy dice time —— Validation
] 1.878193 ©8.935730 @.642471 ©.587373 2:28:59
1 @.976869 B.861883 @.605521 ©.656562 3:49:41
2 @.9191%7 B.734178 8.728126 ©.679072 4:83:31 2.5 1
i @.854527 B.768757 8.716564 ©.686182 3:37:12
2.0 A
Tile Si d Strid 256/128 §
lle Size and Stride &
1.5
Rotation 0
__________________________ 1.0
1
IhAodeISeUu) I T A e
—————————————————————————— J 0.5

T T T T T T T
0 10000 20000 30000 40000 50000 60000

MOdeI Type U—Net Batches processed

Validation 20% Wooden| Gras

NoData|Macrophytes|Gravel|Sand Gras|Trees
Backbone Model ResNet-34

debris |Floodplain
precision| 0,73 0,70 0,70 (0,70| 0,73 0,79 |0,75/0,82
10 recall 0,49 0,31 0,71 [0,69]| 0,45 0,76 |0,95/0,92
f1 0,59 0,43 0,71 [0,70] 0,55 0,78 10,84(0,87

Epochs
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Apply Deeplearning Model for Pixel Classification LS8 R G
2020

Open-Minded

N 2022

>
Land cover 2020 2022 Difference (') é 1|0 Voter ﬁf :
Area (m?)| Area (m?) (m?) 2
Macrophytes 1191 507 -684
Gravel 2994 3431 437
Sand 1663 2170 507 FERE Esri Community Maps Esri Community Maps
WoodenDebris | 277l 3360 s [MMecoohyes o G e vy s s
Gras Floodplain | 10061 4234 5827 o - Gras B Coe it Bl it
Gras 13607 15681 2074 Wooden Debris ™8 Trees
Trees 17780 32022 14242 I T 1

0 62.5 125 Meter
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Land cover Area m? P
Macrophytes->Gravel 207
Macrophytes->Sand 194
Macrophytes->Wooden Debris 332
Gravel->Macrophytes 48
Gravel->Sand 366
Gravel->Wooden Debris 481
Sand->Macrophytes 112
Sand->Gravel -
Sand->Wooden Debris 167
\Wooden Debris->Macrophytes 66
\Wooden Debris->Gravel 302

Legend
Wooden Debris->Sand 131 9
Other 52858 [ Sand->Gravel
No Change 5945 Gravel->Sand
(0] 5 10 Meter
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