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from skimage import feature LBP da)yl 95t ALl Cway Skimage 4aiSe (ytasins

from skimage.io importimread
import numpy as np

import os
LU 20 @la§ =lia g5 Ao Lol iy sklearn 48 (raiias
iar)l Aulead

from sklearn.ensemble import RandomForestClassifier

from sklearn.model_selection import train_test_split

i p.l.:.? —diuno RandomForestClassifier

from sklearn.metrics import classification_report,confusion_matrix

obaslg sl Heuall de gomma euwd! Train_test_split

from skimage.transform import resize

resize 315 @ seiud transform dej> (e

import matplotlib.pyplot as plt

# Define LBP parameters BIresy x> o 1S, 8yils yhad Cayms L9 LBP dahylgs Dlell uzs
radius = 8 Oleucdd! cnay 35101 e o0 8395 W Lolaull sue g diays Jaadl a1,

n_points = 6* radius
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# Initialize an empty array for storing LBP histograms and labels

histograms =[] Labels 48¢44m09 al y& giudd! ddgaime Lig

labels =[]

# Define the classes

(A gy ) 20 s Bl M LBl ayrms

classes = ['Cinder’,Cracked', 'Sandy']

# Loop over the training images
8940 30 Crasaty dlma (S (¥ 510 30 ,Ss Als || Aalxd)

for soil_type in classes:
foriinrange(1,31):

# Load and resize the image

image = imread(f'{soil_type}/{i}.jpg’, as_gray=True)

image = resize(image, (200, 200))

# Compute LBP features

Ibp = feature.local_binary_pattern(image, n_points, radius, method="uniform")

Syl 8,50 Jhd Canig blaull sucg oz wdl|

# Compute histogram of LBP features

(hist, _) = np.histogram(Ibp.ravel(), bins=np.arange(0, n_points +1), range=(0, n_points ))

=y machine learning caiyal L5 (o (Sexd GBI LBP cilaw 4898400 (e Jiamiw
Slowdl A89s a0 al e gtunas wlus @iy iy 1D g ladd Lplg=s
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[0.2.49... 0. 0. 0]

[0.0.1...0.0.0]

[0.0.0... 1. 0. 0]
[[12.11. 9....49.49. 1]
[10. 9.49. .. 49.49.49]]
[49.49. 5...49.49.49]
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# Normalize the histogram
hist = hist.astype("float")

hist /= (hist.sum() Lasue e aliegtudl @b mowds JM5 (e Histogram Normalization 3.das oy Laday
1-0 Jlll o 08 e Jguaxl]

# Append the histogram to the list
histograms.append(hist) . . . . _ . . . .
ol i) Lpaiae J (glat) ooyl ad 8Lis] s Aaloel & 15 JS Bl
Labels 28544l Ziall 4f 015 gl il 08y 8L oty o « pguall IS
# Append the label to the list
labels.append(soil_type) Lo IS S Byl IS 401 s o il syl cilige e 2aladl Gl bas
(@3-d52) Byguall iiimg 8yiall plptgiuda (rasnts

# Convert the histograms and labels to NumPy arrays

histograms = np.array (histograms)

labels = np.array(labels) L3 oo S numpy.array iléga me J) alinatls plrtgtud ) cilogs ma Jugees
RF Y wlad 4ea))lgs)

# Split the data into training and testing sets

(trainData, testData, trainLabels, testLabels) = train_test_split(histograms, labels, test_size=0.3, random_state=42)

%70 duds train h_&f)ﬁMJ!L“,L;L—L@}(-_g\J‘ Q‘-'LH-”ME-H—"-&L@S&-&L@(_SiJJﬁ
cla¥ oo Bazeill oyl day caiall puseid %30 Acudy test jLas-| 9 RF Caigas Le cyaid

# create a Random Forest classifier

model = RandomForestClassifier(n_estimators=100, random_state=42)

5y ilsdus JSa hiiall el A g 518 By 100 plaizaly RF Chigan ol
fitthelmodel (example) aigaoll é.\UaJA lal JL’L‘L@ @‘W‘ 21_‘;._%&]‘ -] ‘_,l.c d.p.z:.w B)A 42 LA)‘...\.&A Juass

model fit(trainData, trainLabels)
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# Predict the labels for the test data
a3 Eu> model.predict dadad ol sl ooyl Jasgll Hlas | iy oyl dulae ell day

predictions = model.predict(testData) e il e 15 Lol 1azd 510 Ly 5Las¥! ciline close oyl usgal
M « La.za < A Slge O [eys 3
ke dypaall @5 &I ol ‘aléj Jia3 predictions

# Print the classification report

print(classification_report(testLabels, predictions))

print(confusion_matrix(testLabels, predictionsm confusion matrix CiL&) A8gd mng caiiatll 11y35 L9 5Las¥] Al adas
L_SL«J\ Cadaill 48 9,20 Lea J.).Q_Hj

# Load the test image

test_image = imread('test1.jpg’, as_gray=True)

% L@-\Mpﬁ)bﬁ}‘ 9o e Azl LBP Slosny oyl caigall pises g
test_image_C = imread('test1.jpg’, as_gray=False) Slow oMsiwl a0l iy Lplew palierad @3 HLasd| 8940 b.L Lo s Y|
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# Compute LBP features for the testimage el i) Byl e &

test_|bp =feature.local_binary_pattern(test_image, n_points, radius, method="uniform")

# Compute histogram of LBP features for the testimage
(test_hist, ) = np.histogram(test_Ibp.ravel(), bins=np.arange(0, n_points + 1), range=(0, n_points ))
# Normalize the histogram

test_hist = test_hist.astype("float")

test_hist /= (test_hist.sum() + 1e-7)

# Predict the class of the testimage

test_prediction = model.predict(test_hist.reshape(1,-1))
# Display the testimage and the prediction
pltimshow(test_image_C, cmap='gray')
plttitle(fPredicted class: {test_prediction[0]}')
plt.axis('off')

plt.show()
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precision recall fl-score support
Cinder 1.00 Q.89 0.94 9
Cracked Q.89 Q.89 Q.89 9
Sandy 0.90 1.00 0.85 9
accuracy 0.583 2
macro avg 0.583 0.583 0.583 2
welghted avg 0.583 0.583 0.583
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[0 8 1]
[0 O 911
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L gﬁﬁi ey recall @ud Cowmes (> L,? confusion matrix d9gaal ($3908 Tunay Precision @ud wses

recall = 8/9=0.89 (89%) g precision =8/8=1 (100%) desd ey Cinder aio in Mo
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Predicted class: Sandy
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###4 let's show the LBP features
# Assuming histograms and labels are numpy arrays
histograms = np.array(histograms)

labels = np.array(labels)

# Get unique classes

classes = np.unique(labels)

# Plot histogram for each class
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pltfigure(figsize=(10, 5))
fori, soil_type in enumerate(classes):

# Get histograms for this class

class_histograms = histograms[labels == soil_type]

# Average histograms (you could also choose to plot them individually)

avg_hist = np.mean(class_histograms,axis=0)

# Plot
pltsubplot(1, len(classes), i+1)
pltbar(np.arange(len(avg_hist)), avg_hist)

pltitle(f'Average LBP Histogram ({soil_type})")

plt.show()
Average LBP Histogram (Cinder) Average LBP Histogram (Cracked) Average LBP Histogram (Sandy)
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