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Motivace

Ménici se klima zvysuje potfebu vody na kryti evapotranspirace
Potreba zvlasté vysokad v zelindrskych oblastech
Rozsahlé zavlahove soustavy jiz vybudovany

Data o rozsahu soustav nejsou vzdy dostupnd
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Zakladni Vodohospodarske Mapy zachycuji podzemni sit potrubi
zavlahovych soustav
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Predchozi prace

» Klasifikace eroznich ryh z ortofotosnimku
» Saftelitni data
» Fotogrametrie

» Dataz UAV
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|dentifikovat sité zavlahovych soustav

|dentifikovat Cerpaci stanice zavlahovych soustav

>
>
» Vytvorit mapu polnich blokU dle LPIS, s privedenou z&vliahou
» Priprava dat a analyza vysledkt v ArcGIS

>

Jednoduse pretrénovatelny model
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» Rucni tvorba frénovacich polygonu

» Segmentace mapovych listU
» Trénink modelu v PyScripteru
» Pouziti modelu na zbytku dat v PyScripteru

» Import klasifikovanych listO do ArcGIS

» Dalsi statistické analyzy
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Posun segmentu

Uspé&snost klasifikace zAvisi na dostatku trénovacich dat
4 sady daft jsou tvoreny z jednoho mapovéeho listu

>

>

» Zvyseni mnozstvi frenovacich dat témeér na ctyrnasobek
» Zvyseni prostoroveho rozliseni klasifikace na dvojndsobek
>

Prostorové rozliseni klasifikace = Délka hrany segmentu v pixelech
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Python, Tensorflow, Keras

Deep learning AP|

Flexibilni, Jednoduchy, Vykonny

PouZivan NASA, YouTube, Waymo (Chollet 2021)

eV V V

\ 4

Kaggle Cats vs Dogs pourzit jako zdaklad
» 23 410 snimkU kocek a psU
» Bindarni klasifikace
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# Name: modulel

# Purpose:

#

# Author: Adam Tejkl

#

# Created: 085.88.2021

# Copyright: (c) Adam Tejkl 2021

# Licence: <your Licence>
T R ———

import tensorflow as tf
from tensorflow import keras
from tensorflow.keras import layers

import os
print("Import of libraries done™)

#ER
adress = “S:/Private/ PROJEKTY/2028 TACR DPZ/mapa_ udalosti/Tejkl reseni/mosaics”

num_skipped = @
for folder_name in (“NoRill™, "Rill™):
folder_path = os.path.join(adress, folder_ name)
for fname in os.listdir(folder path):
? i fpath = os.path.join(folder path, fname)
try:
fobj = open(fpath, "rb")
is_jfif = tf.compat.as_bytes("IFIF") in fobj.peek(1@)
finally:
fobj.close()

if not is jfif:
num_skipped += 1
# Delete corrupted image
os.remove(fpath)

print{"Deleted ¥d images" ¥ num_skipped)
HEX

image sire = (33, 132)
batch_size = 32

train_ds = tf.keras.preprocessing.image dataset_from_directory(
adress,
validation split-0.2,
subset="training",
seed=1337,
image_size=image_size,
batch_size-batch_size,

)

val_ds = tf.keras.preprocessing.image_dataset_from_directory(
adress,
validation split=0.2,
subset="validation",
seed=1337,
image size=image_ size,
batch_size=batch_size,

)

print{"Training and validation done™)

#EE

Model

HEE
import matplotlib.pyplot as plt

plt.figure(figsize={10, 18))
i for images, labels in train_ds.take(1):
for i in range(9):
: ax = plt.subplot(3, 3, i + 1)
plt.imshow(images[i].numpy().astype( uints"))
plt.title(int(labels[i]))
plt.axis{"off")

print("Plotting done™)
HEE

##data_ougmentation =
##

== Layers.experimental . preprocessing. RandomFLip( “horizontal™),
== Layers.experimental . preprocessing. RandomRotation(8.1),

# o]

##)

keras.Sequential

HEE

I def make_model(input_shape, num_classes):
inputs = keras.Input(shape=input_shape)
# Image augmentation block

dota_augmentation = keras.Sequential(

[
Layers.experimental . preprocessing. RandomFlip("horizontal™),
Layers.experimental . preprocessing. RandomRotation(@.1),

B OEELLHE

¥ = data_augmentation(inputs)
x = inputs

# Entry bleck

x = layers.experimental.preprocessing.Rescaling(1.@ / 255)(x)
x = layers.Conv2D(32, 3, strides=2, padding="same")(x)
X
x

layers.BatchNormalization( ) (x)
layers.Activation(“relu™)(x)

layers.Conv2D(64, 3, padding="same™)(x)
layers.BatchNormalization()(x)
layers.Activation(“relu™)(x)

% o®
(]

previous_block_activation = x # Set aside residual

a=] for size in [128, 256, 512, 728]:
x = layers.Activation("relu")(x)
x = layers.SeparableConv2D(size, 3, padding="same")(x)
1 x = layers.BatchNormalization()(x)
x = layers.Activation("relu")(x)
x = layers.SeparableConv2D(size, 3, padding="same")(x)
x = layers.BatchNormalization()(x)
x = layers.MaxPooling2D(3, strides=2, padding="same")(x)

# Project residual
residual = layers.Conv2D(size, 1, strides=2, padding="same")(

previous_block activation = x # Set aside residual

for size in [128, 256, 512, 728]:
x = layers.Activation("relu")(x)
x = layers.SeparableConv2D(size, 3, padding="same")(x)
x = layers.BatchNormalization()(x)
x = layers.Activation("relu”)(x)
x = layers.SeparableConv2D(size, 3, padding="same")(x)
x = layers.BatchNormalization() (x)
x = layers.MaxPooling2D(3, strides=2, padding="same")(x)

# Praject residual

residual = layers.Conv2D(size, 1, strides=2, padding="same")(
previous_block_activation

)

x = layers.add([x, residual]) # Add back residual
previous_block_activation = x # Set aside next residugl

x = layers.SeparableConv2D(1824, 3, padding="same™)(x)
x = layers.BatchNormalization()(x)

x = layers.Activation("relu™)(x)

x = layers.GlobalAveragePooling2D( ) (x)

if num_classes

igmoid™

activation =
units = 1
1se:
activation = “"softmax"”
units = num_classes

x = layers.Dropout{@.5)(x)
outputs = layers.Dense(units, activation=activation)(x)
return keras.Model{inputs, outputs)
##image_size = (189, 188)
topgis_model = make_model{input_shape=image_size + (3,), num_classes=2)
##keras.utils.plot_model (topgis model, show_shapes=True)

epochs = 28

callbacks = [keras.callbacks.ModelCheckpoint(“save_at_{epoch}.h5"),]
topgis_model.compile(optimizer=keras.optimizers.Adam{1=-3), loss="binary_crossen
topgis_model.fit( train_ds, epochs=epochs, callbacks=callbacks, validation_data-
topgis_model.save("S:/Private/_PROJEKTY/2820_TACR_DPZ/mapa_udalosti/Tejkl_reseni

def analyse mosaic(mosaic, image_size, input model):
img = keras.preprocessing.image.load_img(mosaic, target_size-image_size)
img_array = keras.preprocessing.image.img_to_array{img)
img_array = tf.expand dims(img_array, 8) # Create batch axis
predictions = input_model.predict(img_array)
score = predictions[a]

print( "This image is %.2f percent NoRill and %¥.2f percent Rill.™ % (1

ftropy™, metrics=["accuracy”],)
al_ds,)

topgis_model 2"}

pa * (1 - score), 160 * score))
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Skeny Zakladnich Vodohospoddarskych Map

Konec aktualizaci v roce 1997
Méritko1:50 000

Rozliseni 3,18 m, 255 barev
220 mapovych listd pro CR
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Veskeré dUlezité
vodohospodadrske prvky
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Vysledek klasifikace

» Segmenty s pravdépodobnosti
vyskytu jednotlivych trid 0 — 100 %

» Mnoho osamocenych ploch
» Chyby

» Vodni pfivadég Zelivka

» Kanalizacni sbérace

» Rucni kontrola
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Prumérovani, filtrace a prevod na polygony

» Klasifikované posunuté listy zoromeérovdny

» Segmenty s pravdépodobnosti mensi 50%
odstraneny

» Osamocenée segmenty odstranény

» Segmenty s pravdépodobnosti vetsi 75% a
jejich okoli ponechdany

» Rucni kontrola polygonu
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Plocha zdvlahovych soustav dle tokU

Plocha zavlahovych soustav dle toku
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/&vliahové soustavy dle pudnich viastnosti

Histogram hloubka median
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» Technologicka agentura CR (vyzkumny projekt TH02030428 a SS01020052)
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Dekuji za pozornost

Ing. Adam Tejkl Ph.D.

tejkl@af.czu.cz
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