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Abstract: Cerebral Microbleeds are the chronic Brain
haemorrhages. They have been recognized as the
important parameter for many cerebrovascular diseases.
In the current situation, the cerebral Microbleeds are
manually labelled by radiologists but this procedure is so
difficult, time consuming and error may occur. In this
paper we propose a Maxpooling method and
Convolutional neural networks to detect the cerebral
Microbleeds. Compared with the previous methods the
detection is based upon the feature extraction process and
they used the sliding window approach, and the detection
of cerebral Microbleeds is only done. Our method is to
segment the cerebral images by the Maxpooling, Rectifier
Linear unit (ReLU), and fully connected layers. To extract
the image features, HOG and the statistical features are
used. Log Softmax function is used to predict the final
Image. Disease classification is also done support vector
machine. First we use a Maxpooling, ReLU, Fully
connected layers method to segment the probabilities of
cerebral micro bleeds and to apply an HOG and Statistical
Features to extract the image. Compared to the previous
methods, this can remove the massive redundant
computations and increase the speed and detection of the
process. In this proposed method sensitivity will be
increased compared to the previous methods. Disease
classification is also done due to cerebral Microbleeds by
the support vector machine.
Keywords: Cerebral microbleeds; Convolutional neural
network; Maxpooling; Log soft max function; Support
vector machine.
I

INTRODUCTION

Fig:-1 MRI image of cerebral microbleeds

Cerebral microbleeds (CMBs) are the small haemorrhages
which are highly occur in the elderly population. They appear
as hypointense, rounded and sporadic lesions. Microbleeds are
the collection of hemosiderin deposits in the brain. Clinically,
cerebral microbleeds have the important biomarker for the
radiologic diagonosis of vessel diseases such as cerebral
amyloid angiopathy. In the finding of the cerebral microbleeds
in the advance stage are used to predict the sympotomatic
intracerebral haemorrhaging. In the recent years of clinical
studies showed that cerebral microbleeds may have a effect on
the neurological function and lead to cognitive impairment. The
clinical cerebral microbleeds are visual inspection and manual
identification. This can be laborious, time consuming, and
subjective with limited reproducibility and these are error
prone. Automatic detecting of cerebral microbleeds systems are
therefore valuable alternatives which improve the efficiency,
reliability, accuracy and sensitivity of the radiologic
examination. This automatic detection are quite challenging
due to small size and unpredictable distribution of cerebral
microbleeds. In the several computers aided technique have
been developed for the cerebral microbleeds detection. In the
past method the Radial symmetry transform is used to segment
the image and detecting the cerebral microbleeds. In this the
human rating reduced from 30 to 1.5 minutes per participant. In
the another method , the independent subspace analysis based
hierarchical features are used to detect the cerebral microbleeds
in which they received the sensitivity of 89.44% from161
cerebral microbleeds, in with the average of 7.7 and 0.9 false
positives per subject and per cerebral microbleeds. In such a
way various methods such as deep learning based 3D feature
representation, Radon transform has a sensitivity of 92.04%
and the false detection rate of 16.84 and they use the computer
aided detection system to detect the cerebral microbleeds with
the average sensitivity of 91%. In this method we propose a
method to detect the cerebral microbleeds by the Maxpooling
algorithm and also by the Rectifier Layer unit and the fully
connected layers method and we also use the support vector
machine to classify the various diseases that are occur after the
microbleeds.

II

RELATED WORK

In the existing method, the cerebral Microbleeds are detected
using spatial contextual information in MR volumes to extract
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the more representative Images. In this method the
detection is based on the feature extraction and sliding
window approach. They use a cascade framework to reduce
the computational cost. First they used a fully
Convolutional Neural Networks to retrieve the candidates
the high probabilities of Microbleeds and apply a well
trained Convolutional neural networks discrimination
model to detect the Microbleeds. In that they received the
sensitivity of 93.16 and the average false positive of 2.74
per subject. In this existing method there is only the
detection of cerebral Microbleeds is only done using
Convolutional Neural Networks.
III

METHODOLOGY

Histogram of oriented gradients is used for the object
detection. It is a feature descriptor and it is used in the image
processing. It is similar to the edge detections or edge oriented
histograms, scale invariant feature transform descriptors and is
also for the shape contexts but it differs.
F. Support vector Machine
Support vector machine is a learning algorithm that analyses the
data used for classification and regression analysis. It builds a
new model that assigns new examples to one category or other
making it a non probabilistic binary linear classifier. Support
vector machine performs the classification of images. It also
builds a hyperplane or set of hyperplane in a high or infinite
dimensional plane which can be used for classification,
regression and other tasks.
IV

OVERALL METHOD

In the proposed method, the detection of Cerebral
Microbleeds by the Convolutional neural networks with the
Maxpooling, ReLU, Fully connected Layers method. This
algorithm can increase the detection accuracy and
sensitivity. Rectifier linear unit is used to increase the speed
of the process. For the Feature extraction we use the HOG
features and statistical feature to extract the image. Log
Softmax function is used to predict the final output image
where the Microbleeds are identified in the brain. To
classify the disease that are occurring from the Microbleeds
are identified with the help of the support vector machine.
Support Vector Machine classifies the data by finding the
best hyperplane that separates all data points from one class
from the other classes.
A.CONVOLUTIONAL NEURAL NETWORKS
A convolutional neural network is similar to the neural
network and they are made up of neurons that have weights
and basses. There are many neurons to receive the input with
certain weights and basses. Each neuron receives inputs and
it will carry out a dot product. In the image processing, the
convolutional neural network consists of multiple layers of
receptive fields. They are small neuron collections which
processes the portions of the input image. The outputs of the
image of these collections are then tiled so that their input
regions overlap, to obtain the higher resolution
representation of the original image.
B. MAXPOOLING
Maxpooling is the sample based discretization process and
this maxpooling is to down sample an input representation
of image. This reduces the dimensionality and to obtain
feature present in the sub regions. Maxpooling is performed
by applying a maxfilter to non overlapping sub regions of
the initial representation.
C.ReLU (RECTIFED LAYER UNIT)
Rectified linear unit (ReLU) consists of layer of neurons that
make use of the non saturating function f(x)=max(0,x). It
increases the nonlinear properties and all networks without
affecting the receptive fields of the convolution layer.
D.Fully connected Layer
In the fully connected layer, the high level reasoning in the
neural network is done. This is achieved after several
convolutional and maxpooling. There is a connection with
all activation layers with the help of the neurons.
E.HOG FEATURES

Fig:-2 Block Diagram
The input image is get from the MRI scan with cerebral
microbleeds image. In the image pre-processing technique the
image quality is improved. It also reduces the distortion present
in the image. In the pre-processing technique increase the
contrast, removing the noise, separating the regions of the
image. Gray scale image represents the intensity of the image.
Enhancing the image is done for the improvement of image
contrast and increase the brightness and also to reduce the noise
in the image or sharpen the image. These techniques include
image negation, histogram plotting, image subtraction and
filtering. In the segmentation process the Maxpooling algorithm
is also used to segment the image and also the rectifier layer unit
and fully connected layers to segment the images more clearly.
Feature extraction is done with the help of the HOG features and
with the statistical features. Log soft max function is used to
predict the final output image. Disease classification is done
with the help of the support vector machine.

V
SUMMARY
In this paper, we propose aided system to detect the Cerebral
Microbleeds using Convolutional Neural Networks with the
Maxpooling, Rectifier Linear Unit, and fully connected layers
method with high sensitivity and Accuracy and with low false
positives. By using this method there is less consuming of time.
This method shows that the accurate segmentation at different
ages with different acquisition protocols.
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