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1 Introduction

Breast cancer causes the most common cancer type in women in the world, and
this disease is dangerous whenever there is a delay in the diagnosis process. The
malignant tumor expands rapidly and spreads the tumor in abnormal shapes [1].
Figure 1 demonstrates the malignant breast cancer.

Mammography is the enhanced technique for detecting the breast cancer very
early that will reduce the energy for X-ray to diagnosis the breast cancer [2]. It is the
way of digital X-ray image of the breast that is utilized for disease identification. The
Computer-Aided Diagnosis techniques were constructed to assist the radiologists
for enhancing the accuracy for breast cancer detection [3]. The feature extraction
technique is used for evaluation and classification. The deep learning–based hybrid
technique is constructed for breast cancer diagnosis system.
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Fig. 1 Malignant breast cancer

2 Related Work

The classification of breast cancer from the input image has been completed using
the k-means clustering technique that the feature extraction to apply the several
parameters [4]. The Extreme Learning Machine Classifier [5] utilizes the classifica-
tion by obtaining the specificity and sensitivity of the enhanced performance. The
lesion annotations are utilized to implement the initial training time by performing
the classification process [6]. The linear kernel function with the threshold value
has provided the region-related segmentation process [7]. The machine learning
algorithms have been utilized for providing the classification process from the image
dataset to minimize the dimensionality feature for performance evaluation [8]. The
uncertainty in the process of diagnosis has been eliminated with the median filtering
and the histogram procedure [9]. The Feed Forward Neural Networks have been
trained using the classifier to achieve the better sensitivity and specificity of the input
image [10]. The MLP-based procedure [11] has been utilized to achieve the better
breast cancer diagnosis. The principle component analysis [12] has been processed
to identify the breast cancer from the dataset. The k-nearest algorithm [13] has
implemented the classification procedure to diagnose the breast cancer from the
ultrasound images. The efficient machine learning technique [14] and the enhanced
supply vector machine [15] have been used for diagnosing the breast cancer more
accurately.

3 Proposed Work

The novel hybrid technique proposed in this chapter joins the deep learning
technique with the random forest classifier. The input image is preprocessed to
eliminate the unwanted noise from the image and ROI is extracted with AlexNet.
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Fig. 2 Proposed system architecture

The feature vectors are generated for implementing the classification process, the
random forest classifier is classifying the image and identifies the breast cancer type,
and the whole process is demonstrated in Fig. 2.

The AlexNet CNN has been pretrained by the dataset to complete the classi-
fication process. The classification is more complicated for the medical images
that the transfer learning procedure is used to provide the better solution for the
deep learning–based issues. The dense part is eliminated from the image using the
AlexNet and the random forest classifier to require the training process. The fully
connected network is being trained according to the newly included layers. The final
fully connected layer is eliminated from the CNN and to be replaced by the random
forest classifier. The complexity has been minimized by the reduced amount of time
and produces the enhanced accuracy. The AlexNet CNN architecture for feature
extraction is demonstrated in Fig. 3. Here, the random forest classifier is included
after the completion of the Max pooling layers in the convolutional neural network.

The ROI extraction from the input image after performing the preprocessing
is illustrated in Fig. 4. The adaptive histogram equalization is generated to be
capable of increasing the contrast value from the image for implementing the feature
extraction procedure.
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Fig. 3 AlexNet CNN architecture

Fig. 4 ROI extraction

The random forest classifier is the supervisor learning–based technique to
classify the images with the CNN-based classification process. The ensemble
technique has been combined with the Bootstrap Aggregation mechanism to provide
the sample replacement. The bagging technique is utilized to minimize the variance
without reducing the bias value.



A Hybrid Deep Learning Approach for Detecting and Classifying Breast. . . 855

Fig. 5 Image classified as malignant

4 Performance Evaluation

The hybrid CNN–based random forest classifier is implemented in MATLAB to
validate the dataset of large amount of images. The ROI as the input deep learning–
based features are extracted with the AlexNet and the classification is completed
using the random forest classifier to segregate the input images as the breast cancer
types. The classification output is demonstrated in Fig. 5 as the input image has the
malignant type of breast cancer. The confusion matrix is evaluated to specify the
breast cancer classification that provides the details about the types of breast cancer
in the actual stage and also the prediction stage.

5 Conclusion

In this chapter, the proposed hybrid deep learning technique has analyzed the root
cause for the breast cancer of the women according to the mutations and also aging
conditions. The proposed technique has classified the mammogram images and
produced the efficiency from the pretrained CNN for feature extraction through
the connected layer using the random forest classifier. This method has achieved
the better accuracy compared with the related techniques. The experimental results
show that the proposed technique providing the best solution for early detection of
breast cancer.
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