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TIME TOPIC

9:00 – 10:30
Topic 1: What’s New in MATLAB

(Duration: 1.5 hours)

10.30-10.45 Quick Break

10.45-12.15
Topic 2: Demystifying deep learning: A practical 

approach in MATLAB
(Duration: 1.5 hours)

12.45-13.00 Wrap Up & Networking /Visit & Lunch
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DEEP LEARNING
What deep learning is?
How it is used in the real world?
How you can get started?



What’s Deep Learning

Deep learning is a machine learning technique that learns 
features and tasks directly from data.

Data can be images, text, or sound.



Deep Learning perform end-to-end learning because the task 

is learned directly from the data



Example



Why deep learning so popular now?

• Deep learning methods are now more accurate than people are at 
classifying images. 

AlexNet



• GPUs enable us to now train deep networks in less time.

• Large amounts of labeled data required for deep learning has become 
accessible over the last few years.



• Pretrained models built by experts

– Alexnet, VGG16, VGG19, Squeezenet. Googlenet, Inceptionv3, Densenet201, 
Restnet18, Resnet50, Resent101, Inceptionrestnetv2





Inside a Deep Neural Network 

10s to 100s of Hidden Layers



How A Deep Neural Network Learns 



Convolutional Neural Network



Feature Detection Layers



• These layers perform one of three types of operations on the data: 

– convolution puts the input images through a set of convolutional filters, each of 
which activates certain features from the images. 

– Pooling simplifies the output by performing nonlinear downsampling, reducing the 
number of parameters that the network needs to learn about. 

– Rectified linear unit (ReLU) allows for faster and more effective training by mapping 
negative values to zero and maintaining positive values. 

• These three operations are repeated over tens or hundreds of layers, with 
each layer learning to detect different features.



Classification Layers 

• The next-to-last layer is a fully connected layer (FC) that outputs a vector of K dimensions 
where K is the number of classes that the network will be able to predict. This vector 
contains the probabilities for each class of any image being classified. 

• The final layer of the CNN architecture uses a softmax function to provide the classification 
output



What is the Difference Between Deep Learning and Machine 
Learning?



Deep Learning Workflow



AGENDA
• Demystifying Deep Learning: A practical approach in MATLAB 

–Manage extremely large sets of images
– Perform classification and pixel-level semantic segmentation on images 

– Import training data sets from networks such as GoogLeNet, ResNet and VGG16

– Visualize networks and gain insight into the black box nature of deep networks 

– Import and use pre-trained models from TensorFlow and Caffe 

– Speed up network training with parallel computing on a cluster 

– Automate manual effort required to label ground truth















Transfer Learning with CNNs
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Deep Learning for Image Classification From Scratch 





Anything else in  Deep Learning…
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