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ДОДАТОК А 

Фрагменти програмного коду бібліотеки 

 

 

Первинна обробка зображень 

import json 

import os 

 

from PIL import Image, ImageEnhance 

from scipy.misc import imread 

 

IMAGES_PATH = 'D:/uni/cancer_data/' 

RESIZED_IMAGES_PATH = 'D:/uni/cancer_data/resized/' 

 

def resize_all(): 

    target_image_width = 85 

    target_image_height = 64 

 

    if not os.path.exists(RESIZED_IMAGES_PATH): 

        os.mkdir(RESIZED_IMAGES_PATH) 

 

    for file in os.listdir(IMAGES_PATH): 

        filename, extension = os.path.splitext(file) 

        if extension == '.jpg': 

            im = Image.open(IMAGES_PATH + '\\' + file).convert('L') 

            enhancer = ImageEnhance.Contrast(im) 

            im = enhancer.enhance(6.0) 

            imResize = im.resize((target_image_width, target_image_height), 

Image.ANTIALIAS) 

            imResize.save(RESIZED_IMAGES_PATH + '\\' + file, 'JPEG', quality=90) 

    return target_image_width, target_image_height 

 

 

def get_diagnosis(filename): 

    with open(IMAGES_PATH + '\\' + filename + '.json', 'r') as json_file: 
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        data = json.loads(json_file.read()) 

        return 0 if data['meta']['clinical']['benign_malignant'] == 'benign' else 1 

 

 

def get_image(file): 

    return imread(RESIZED_IMAGES_PATH + '\\' + file + '.jpg', flatten=True) 

 

Підготовка тренувальних та тестових даних 

import os 

from random import shuffle 

 

import numpy as np 

 

from cancer_recognition.resize_images import get_diagnosis, get_image, 

IMAGES_PATH 

 

 

def format_data(): 

    train_images = [] 

    train_labels = [] 

    test_images = [] 

    test_labels = [] 

    benign_images = [] 

    malignant_images = [] 

    data = {} 

    for file in os.listdir(IMAGES_PATH): 

        filename, extension = os.path.splitext(file) 

        if extension == '.jpg': 

            if get_diagnosis(filename) == 0: 

                benign_images.append(filename) 

            else: 

                malignant_images.append(filename) 

    print('Total benign: %s' % len(benign_images)) 

    print('Total malignant: %s' % len(malignant_images)) 

    shuffle(benign_images) 

    shuffle(malignant_images) 
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    benign_images = benign_images[:len(malignant_images)] 

    for image in benign_images: 

        data[image] = 0 

    for image in malignant_images: 

        data[image] = 1 

    images = list(data.keys()) 

    shuffle(images) 

 

    for i in range(0, len(images)-1): 

        if i % 5 == 0: 

            test_images.append(get_image(images[i])) 

            test_labels.append(data[images[i]]) 

        else: 

            train_images.append(get_image(images[i])) 

            train_labels.append(data[images[i]]) 

 

    print('Total train: %s' % len(train_images)) 

    print('Total train benign: %s' % train_labels.count(0)) 

    print('Total test: %s' % len(test_images)) 

    print('Total test benign: %s' % test_labels.count(0)) 

 

    return np.asarray(train_images) / 255.0, np.asarray(train_labels), \ 

           np.asarray(test_images) / 255.0, np.asarray(test_labels), 

 

Створення та тренування нейронної мережі 

import numpy 

import tensorflow as tf 

from keras.callbacks import EarlyStopping, ModelCheckpoint 

from keras.layers import Dense, Flatten, Conv2D, MaxPooling2D, Dropout 

from keras.models import Sequential 

from keras.optimizers import SGD 

from keras.utils import to_categorical 

 

from cancer_recognition.data_preprocessing import format_data 

 

numpy.random.seed(41) 
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callbacks = [ 

    EarlyStopping( 

        monitor='val_acc', 

        patience=10, 

        mode='max', 

        verbose=1), 

    ModelCheckpoint('./fm_cnn_BN.h5', 

                    monitor='val_acc', 

                    save_best_only=True, 

                    mode='max', 

                    verbose=1) 

] 

 

 

def create_and_train_convolutional_neural_network(width, height): 

    (train_images, train_labels, test_images, test_labels) = format_data() 

    print('Train data amount: ', train_images.shape) 

    print('Test data amount: ', test_images.shape) 

 

    train_labels = to_categorical(train_labels) 

    test_labels = to_categorical(test_labels) 

    train_images = train_images.reshape(len(train_images), width, height, 1) 

    test_images = test_images.reshape(len(test_images), width, height, 1) 

 

    model = Sequential([ 

        Conv2D(64, kernel_size=3, use_bias=False, padding='same', activation=tf.nn.relu, 

               input_shape=(width, height, 1)), 

        Dropout(0.25), 

        MaxPooling2D(pool_size=(2, 2)), 

 

        Conv2D(32, kernel_size=3, activation=tf.nn.relu, padding='same', use_bias=False, 

), 

        Dropout(0.25), 

        MaxPooling2D(pool_size=(2, 2)), 

 

        Conv2D(32, kernel_size=3, activation=tf.nn.relu, padding='same', use_bias=False, 

), 
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        Dropout(0.25), 

 

        Flatten(), 

        Dense(64, activation=tf.nn.relu), 

        Dropout(0.25), 

        Dense(2, activation=tf.nn.softmax) 

    ]) 

    sgd = SGD(lr=0.01, decay=0.01 / 15, momentum=0.9) 

    model.compile(optimizer=sgd, 

                  loss='binary_crossentropy', 

                  metrics=['accuracy']) 

    history = model.fit(train_images, 

                        train_labels, 

                        epochs=50, 

                        validation_data=(test_images, test_labels), 

                        callbacks=callbacks) 

    test_loss, test_acc = model.evaluate(test_images, test_labels) 

    print('Test accuracy:', test_acc) 

    return model, history 
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ДОДАТОК Б 

Слайди презентації 
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