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Preview

Convolutional neural network (CNN) is used to understand how Deep Learning identifies objects in a picture.

For example, take the image of a bird. The whole picture is split into three layers; an input layer which have the

graphics, a hidden layer with all the points and breaks, and an output layer with the resolution.

Input layer accepts the pixel of the image in the form of an Array. The entire image is formed as different blocks

that are labeled.

Hidden layer carries out the feature extraction by performing certain calculations and manipulation. This is often
the part which reorganizes the blocks into multiple ways and data is made to be straightforward for the neural
network to read. It uses the matrix filter and performs the convolution operation to detect the patterns within the
image. Convolution means to coil or to twist, Here we will coil or twist the information around and use them to
make create the graphical image. There are multiple hidden layers — convolutional layer, RelU layer, Pooling Layer,

etc. —that perform feature extraction from the image.

Finally, there is the output layer, a totally connected layer that identifies the thing in a picture. These layers help to

pool all the blocks and make it a single, meaningful convolutional picture.

Yann LeCun, founder of Convolutional Neural Network, is a director of Facebook Al research group. He built a
primary convolutional neural network — LeNet — in 1988 that was used for character recognition tasks like reading

ZIP codes, digits which automated the process of sorting mail.

CNN is a feed-forward neural network that is generally used to analyse visual images by processing data with grid
like topology and it is also referred to as “ConvNet”. The Convolutional operation is extremely identical in CNN
which is not there in many of the Neural networks. In CNN every single image is represented within the sort of
arrays of pixel values. If we consider a true image, we have one block which is later divided into multiple blocks
and represented within the sort of array and blocks are filled by numbers 0s and 1s where zero is the empty block

and 1 is the filled block.

“Convolution”
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Layers in Convolutional Neural Network

» Convolutional Layer
» RelU Layer

» Fully Connected Layer
»

Pooling Layer

Convolutional Layer, this is often a ventral aspect of processing the image in convolutional neural network.
Convolution Layer has several filters that performs convolutional operation. Every image is accounted as a matrix

or a pixel value.

Once the Feature maps are extracted, subsequent step is to maneuver them to the ReLU layer. First it performs the
element level operation. So each of those maps coming in with the negative pixels are then made it to Zero. This
reduces the non-linearity. This feature features a value for negative and positive. The output takes of these filtered
features and we end up with the rectifies future map with a true image. The true image is scanned in multiple

convolutions and ReLU layers for locating featured.

The Rectified feature map now taken to pooling layer, Pooling is a Down sampling operation that reduces the
Dimensionality of the feature map. Here we require the large amount of data to seek out one answer but pooling
them all. We will roll in the hay using 2 x 2 features (preferably 4 x 4 and 16 x 16), Then these are made into Matrix
and then the mixture and manipulations of the blocks are made to ascertain the featured image. If we are
considering the image of a bird, Pooling layer will help us to spot the various part of the pictures like edges, corners,

feathers, eyes, beak etc.

Now rather than multiple layers, we have multiple pooling that are going to be running. The images have different
dimensions, so of the strange data setups will have 4,5,6 or more dimensions. Now here we are considering 2
dimensions as an example. Now our goal is to convert all the multi-dimensional array into the only array or the

vector
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Here in pooling Layer we have a feature called Flattering, which helps us in converting all the resultant 2
dimensional arrays from pooled feature map into one long continuous vector. The flattened Matrix from the

pooling layer is fed as input to the fully connected layer to classify the image.

convolution + nonlinearity max pooling vec
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Use Cases of CNN

Convolutional Neural network is a type of neural network which is usually utilized in image processing problems.
Since they are useful for these fast growing areas they are kind of really important for the deep learning and Al
today.

Image Processing

CIFAR-10 data set which is from Canadian institute for advanced Research for classifying images across 10 categories.
They are Airplane, Bird, Deer, Frog, Ship, truck, Horse, Dog, Cat, Automobile. Image recognition is completed using the
various programming patches and special effects.
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Skin Cancer

CNN also has a part in detecting carcinoma. An automatic system which will classify lesions and potential cancer cells
could play a task within the diagnostic process and will potentially improve the speed of detection. Such a system was
recently devel-oped by researchers at Stanford University. The scientists trained one deep convolutional neural

Melanocytic lessons ([Jenrmoscopy)

network (CNN) employing a dataset consisting of 129,450 clinical images, including 2,032 different diseases. Their
system was tested against 21 dermatologists on biopsy images of two classifi-cations: keratinocyte carcinomas (the
commonest sort of skin cancer) versus benign seborrheic and malignant melanomas (the deadliest skin cancer) versus
benign nevi. The developed CNN system demonstrated equal performances compared to the experts in both
disciplines. The CNN system, when combined with mobile electric devices with cameras, has the potential to be an
important diagnostic tool within the hands of many people, leading to greater diagnostic coverage and earlier
detection of potential skin carcinoma cells.

Other than image processing and detection of skin cancer, CNN also has numerous applications. Some of them are in
Machine learning, Artificial neural, Breast cancer detection, Skin Lesion, Medical imaging, Melanoma, Radiology,
Computer Vision, Dermatology.

Dell.com/certification 7



References

https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwi2xdfOtaTnAhVEO30KHTSxBx

UQjRx6BAgBEAQR&url=https%3A%2F%2Fadeshpande3.github.io%2FA-Beginner%2527s-Guide-To-

Understanding-Convolutional-Neural-

Networks%2F&psig=AOvVaw3yghM TAarGEGIMCMHKKwg&ust=1580236515344130

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwihwv-

DtqTnAhXyN30KHZe1AdsQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2
FA-traditional-Convolutional-Neural-Networks-

design figl 322303457&psig=A0OvVaw3yghM TAarGEGIMCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjLg90TtgT
nAhWWFTQIHf9XARIQjRx6BAgBEAQ&url=https%3A%2F%2Fmedium.com%2Fmachine-learning-
bites%2Fdeeplearning-series-convolutional-neural-networks-
a9c2f2ee1524&psig=A0vVaw1l2Vaxk3UYPIwqqSlg5IKe&ust=1580236581904575
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjv08SitgTn
AhV2JTQIHR6SC7AQjRx6BAgBEAQ&url=https%3A%2F%2Ftowardsdatascience.com%2Fdeep-
learning-for-diagnosis-of-skin-images-with-fastai-
792160ab5495&psig=A0vVaw04X8E5LWr9Szhr9zLw8hwD&ust=1580236611367123

Dell Technologies believes the information in this publication is accurate as of its publication date. The information is
subject to change without notice.

THE INFORMATION IN THIS PUBLICATION IS PROVIDED “AS IS.” DELL TECHNOLOGIES MAKES NO
RESPRESENTATIONS OR WARRANTIES OF ANY KIND WITH RESPECT TO THE INFORMATION IN THIS PUBLICATION,
AND SPECIFICALLY DISCLAIMS IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR

PURPOSE.

Use, copying and distribution of any Dell Technologies software described in this publication requires an applicable
software license.

Copyright © 2020 Dell Inc. or its subsidiaries. All Rights Reserved. Dell Technologies, Dell, EMC, Dell EMC and other
trademarks are trademarks of Dell Inc. or its subsidiaries. Other trademarks may be trademarks of their respective

owners.

2020 Dell Technologies Proven Professional Knowledge Sharing 8


https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwi2xdf0taTnAhVEO30KHTSxBxUQjRx6BAgBEAQ&url=https%3A%2F%2Fadeshpande3.github.io%2FA-Beginner%2527s-Guide-To-Understanding-Convolutional-Neural-Networks%2F&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwi2xdf0taTnAhVEO30KHTSxBxUQjRx6BAgBEAQ&url=https%3A%2F%2Fadeshpande3.github.io%2FA-Beginner%2527s-Guide-To-Understanding-Convolutional-Neural-Networks%2F&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwi2xdf0taTnAhVEO30KHTSxBxUQjRx6BAgBEAQ&url=https%3A%2F%2Fadeshpande3.github.io%2FA-Beginner%2527s-Guide-To-Understanding-Convolutional-Neural-Networks%2F&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwi2xdf0taTnAhVEO30KHTSxBxUQjRx6BAgBEAQ&url=https%3A%2F%2Fadeshpande3.github.io%2FA-Beginner%2527s-Guide-To-Understanding-Convolutional-Neural-Networks%2F&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwihwv-DtqTnAhXyN30KHZe1AdsQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FA-traditional-Convolutional-Neural-Networks-design_fig1_322303457&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwihwv-DtqTnAhXyN30KHZe1AdsQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FA-traditional-Convolutional-Neural-Networks-design_fig1_322303457&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwihwv-DtqTnAhXyN30KHZe1AdsQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FA-traditional-Convolutional-Neural-Networks-design_fig1_322303457&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwihwv-DtqTnAhXyN30KHZe1AdsQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FA-traditional-Convolutional-Neural-Networks-design_fig1_322303457&psig=AOvVaw3yghM_TAarGEG9mCMHKKwg&ust=1580236515344130
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjLq9OTtqTnAhWWFTQIHf9xARIQjRx6BAgBEAQ&url=https%3A%2F%2Fmedium.com%2Fmachine-learning-bites%2Fdeeplearning-series-convolutional-neural-networks-a9c2f2ee1524&psig=AOvVaw1l2Vaxk3UYPIwqqSlg5IKe&ust=1580236581904575
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjLq9OTtqTnAhWWFTQIHf9xARIQjRx6BAgBEAQ&url=https%3A%2F%2Fmedium.com%2Fmachine-learning-bites%2Fdeeplearning-series-convolutional-neural-networks-a9c2f2ee1524&psig=AOvVaw1l2Vaxk3UYPIwqqSlg5IKe&ust=1580236581904575
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjLq9OTtqTnAhWWFTQIHf9xARIQjRx6BAgBEAQ&url=https%3A%2F%2Fmedium.com%2Fmachine-learning-bites%2Fdeeplearning-series-convolutional-neural-networks-a9c2f2ee1524&psig=AOvVaw1l2Vaxk3UYPIwqqSlg5IKe&ust=1580236581904575
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjLq9OTtqTnAhWWFTQIHf9xARIQjRx6BAgBEAQ&url=https%3A%2F%2Fmedium.com%2Fmachine-learning-bites%2Fdeeplearning-series-convolutional-neural-networks-a9c2f2ee1524&psig=AOvVaw1l2Vaxk3UYPIwqqSlg5IKe&ust=1580236581904575
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjv08SitqTnAhV2JTQIHR6SC7AQjRx6BAgBEAQ&url=https%3A%2F%2Ftowardsdatascience.com%2Fdeep-learning-for-diagnosis-of-skin-images-with-fastai-792160ab5495&psig=AOvVaw04X8E5LWr9Szhr9zLw8hwD&ust=1580236611367123
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjv08SitqTnAhV2JTQIHR6SC7AQjRx6BAgBEAQ&url=https%3A%2F%2Ftowardsdatascience.com%2Fdeep-learning-for-diagnosis-of-skin-images-with-fastai-792160ab5495&psig=AOvVaw04X8E5LWr9Szhr9zLw8hwD&ust=1580236611367123
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjv08SitqTnAhV2JTQIHR6SC7AQjRx6BAgBEAQ&url=https%3A%2F%2Ftowardsdatascience.com%2Fdeep-learning-for-diagnosis-of-skin-images-with-fastai-792160ab5495&psig=AOvVaw04X8E5LWr9Szhr9zLw8hwD&ust=1580236611367123
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjv08SitqTnAhV2JTQIHR6SC7AQjRx6BAgBEAQ&url=https%3A%2F%2Ftowardsdatascience.com%2Fdeep-learning-for-diagnosis-of-skin-images-with-fastai-792160ab5495&psig=AOvVaw04X8E5LWr9Szhr9zLw8hwD&ust=1580236611367123

	Convolutional Neural Network_needs-cover
	Convolutional Neural Network_needs cover page

