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=PFL Extract regions and their features
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=PFL Train set: Image features and targets for each region
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=PFL Example: Reading data to train a Random Forest classifier -

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split

# Load data example

iris_dataset = load_iris()

features = iris_dataset["data"]

labels = iris_dataset["target"]

# Get features and targets of the train and test sets

train_features, test_features, train_labels, test_labels = train_test_split(features,
labels,

test_size=0.33,
random_state=42)

# Shape of train features (2D array)
print(train_features.shape)

(100, 4)

# Shape of train labels (1D array)
print(train_labels.shape)

(100,)



=PFL Example: Training a Random Forest classifier

Training a classifier

from sklearn.ensemble import RandomForestClassifier

# Normalize features

mean_array = np.mean(train_features, axis=0)

std_array = np.std(train_features, axis=0)

norm_train_features = (train_features - mean_array) / std_array

# Create random forest classifier
classifier = RandomForestClassifier(random_state=10)

# Fit model
classifier.fit(norm_train_features, train_labels)

Prediction

# Normalize features
norm_test_features = (test_features - mean_array) / std_array

# Predict labels for the test set
label_predictions = classifier.predict(norm_test_features)



=PFL Exercise

» Read the provided PDF file and Jupyter Notebook with detailed instructions
= Tasks:
1. Install dependencies, if needed
2. Extract regions and their features
3. Create a training dataset, with the following classes
* 0: Impervious
+ 1: Building
+ 2: Low vegetation
« 3: Tree
4. Normalize features
5. Train Random Forest classifier
6. Predict classification maps
7. Visualize predictions
8. Answer the questions of the PDF file of instructions



EPFL 0
Concatenate arrays randomly split train test

array_1 array_2
train_image_numbers = np.random.choice([1l, 2, 3, 4, 5, 61,

import numpy as np size=3,
replace=False)

array_1 = np.array([10, 70 , 60])

array_2 = np.array([50, 150 , 200])

.
list_of_arrays = [array_1, array_2]

print(list_of_arrays) test_image_ numbers = []
for i in all_image numbers:
[array([10, 70, 60]), array([ 50, 150, 200])] if i not in train_ image numbers:

test_image_ numbers.append(i)
merged_array = np.concatenate(list_of_arrays)
# alternative one liner

test_image numbers = [i for i in all_image_numbers
[ 10 70 60 50 150 200] if i not intrain image numbers]

print(merged_array)



=Pl Change Values at
selected locations

pixels of region 5
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image = np.array([[ 50, 90],
[ 120, 100]1)

regions = np.array([[4, 5
[5, 511)

mask_region_5 = regions ==
print(mask_region_5)

[[False Truel

[ True Truell
# Select pixels of the region 5
print(image[mask_region_5])

[ 90 120 100]

# Change value of pixels of the region 5
image [mask_region_5] = 255

print(image)

[[ 50 255]
[255 255]]



*P*L Find label for region
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regions = np.array([[4, 5],
[5, 511)

label_map = np.array([[0, 0],
[1, 111)

# Computing the best label for region 5
mask_region_5 = regions ==
num_labels = 2

intersection_per_label = []

for label_id in range(num_labels):
mask_label = label_map == label_id
# Compute intersection of each region with each label
intersection = np.sum(mask_region_5 * mask_label)

intersection_per_label.append(intersection)

intersection_per_label = np.array(intersection_per_label)
print(intersection_per_label)

[1 2]
# Obtain the index of the label with largest intersection

selected_label = np.argmax(intersection_per_label)
print(selected_label)
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