
Step By Step Classifying Images With Python
And Techniques Of Computer Vision
Image classification is a fundamental task in computer vision. It involves
assigning a label to an image, based on its content. Image classification
has a wide range of applications, such as object detection, scene
recognition, and medical diagnosis.
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In this tutorial, we will learn how to classify images using Python and
techniques of computer vision. We will cover the following topics:
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* Loading and preprocessing images * Extracting features from images *
Training a classifier * Evaluating the performance of a classifier

Loading and Preprocessing Images

The first step in image classification is to load and preprocess the images.
This involves resizing the images to a consistent size, converting them to a
common format, and normalizing the pixel values.

Here is an example of how to load and preprocess an image using Python:

import cv2

# Load the image image = cv2.imread("image.jpg")

# Resize the image image = cv2.resize(image, (224, 224))

# Convert the image to RGB format image = cv2.cvtColor(image,
cv2.COLOR_BGR2RGB)

# Normalize the pixel values image = image / 255.0

Extracting Features from Images

Once the images have been loaded and preprocessed, the next step is to
extract features from them. Features are numerical representations of the
image that can be used to train a classifier.

There are many different ways to extract features from images. One
common approach is to use a convolutional neural network (CNN). CNNs
are a type of deep learning model that is specifically designed for image
processing.



Here is an example of how to use a CNN to extract features from an image:

import tensorflow as tf

# Create a CNN model model = tf.keras.models.Sequential([
tf.keras.layers.Conv2D(32, (3, 3),activation="relu", input_shape=(224, 224,
3)),tf.keras.layers.MaxPooling2D((2, 2)),tf.keras.layers.Conv2D(64, (3,
3),activation="relu"),tf.keras.layers.MaxPooling2D((2,
2)),tf.keras.layers.Flatten(),tf.keras.layers.Dense(128,
activation="relu"),tf.keras.layers.Dense(10, activation="softmax") ])

# Extract features from the image features = model.predict(image)

Training a Classifier

Once the features have been extracted from the images, the next step is to
train a classifier. A classifier is a model that can assign a label to an image,
based on its features.

There are many different types of classifiers that can be used for image
classification. One common approach is to use a support vector machine
(SVM). SVMs are a type of machine learning model that is specifically
designed for classification tasks.

Here is an example of how to train an SVM classifier for image
classification:

import sklearn.svm

# Create an SVM classifier classifier = sklearn.svm.SVC()



# Train the classifier classifier.fit(features, labels)

Evaluating the Performance of a Classifier

Once the classifier has been trained, the next step is to evaluate its
performance. This involves testing the classifier on a new set of images
that it has not seen before.

The performance of a classifier is typically evaluated using the following
metrics:

* Accuracy: The accuracy of a classifier is the percentage of images that it
correctly classifies. * Precision: The precision of a classifier is the
percentage of images that it correctly classifies as positive, out of all the
images that it classifies as positive. * Recall: The recall of a classifier is the
percentage of images that it correctly classifies as positive, out of all the
images that are actually positive.

Here is an example of how to evaluate the performance of a classifier:

import sklearn.metrics

# Test the classifier on a new set of images predictions =
classifier.predict(test_features)

# Calculate the accuracy, precision, and recall of the classifier accuracy =
sklearn.metrics.accuracy_score(test_labels, predictions) precision =
sklearn.metrics.precision_score(test_labels, predictions) recall =
sklearn.metrics.recall_score(test_labels, predictions)



# Print the accuracy, precision, and recall of the classifier print("Accuracy:",
accuracy) print("Precision:", precision) print("Recall:", recall)

In this tutorial, we have learned how to classify images using Python and
techniques of computer vision. We covered the following topics:

* Loading and preprocessing images * Extracting features from images *
Training a classifier * Evaluating the performance of a classifier

I hope this tutorial has been helpful. If you have any questions, please feel
free to leave a comment below.
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