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ARTIFICIAL MACHINE
INTELLIGENCE LEARNING

Any technique that

DEEP LEARNING

enables machines to
mimic human
intelligence

Statistical methods that

enable machines to “learn’

tasks from data without
explicitly programming

Neural networks with many layers

that learn representations and tasks

“directly” from data

Deep learning more accurate
than humans on image
classification
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https://www.mathworks.com/help/predmaint/ug/rul-estimation-using-identified-models-or-state-estimators.html
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https://www.mathworks.com/help/audio/examples/Speech-Command-Recognition-Using-Deep-Learning.html
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1. Train a Deep Neural Network from Scratch

Convolutional Neural Network (CNN) Car v
Learned features 959,
3% Truck
! LR ] . .
=== Z% Bicycle

Lots of data

2. Fine-tune a pre-trained model (transfer learning)

ine-tune network weigh!
. .[ Pre-trained CNN New Task <

Vedium amounts
of data
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CUDA Code Generation with NVIDIA TensorRT

MATLAB
Algorithm

GPU Coder

CUDA Code CUDA Code
calling TensorRT calling CuDNN

TensorRT is a high - performance deep learning inference optimizer and runtime library.

@ TensorRTZ} ZgEI NVIDIA GPUOA 2 2UAf 21X[(1:35)
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https://www.mathworks.com/videos/using-feature-extraction-with-neural-networks-in-matlab-1492009542601.html
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convnet = alexnet;

ACCESS
LAYERS

|

TRAIN THE
NETWORK

!

TEST THE
NETWORK
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convnet.Layers % Take a look at the layers ALEXNET
ans =

25x1 Layer array with layers:

1 ‘'data' Image Input
227x227x3 images with 'zerocenter'
normalization

2 'convl' Convolution

96 11x11x3 convolutions with
stride [4 4] and padding [0 O O O]

TRAIN THE
NETWORK
25 'output' Classification Output 1
crossentropyex with 'tench',
'goldfish', and 998 other classes TEST THE
NETWORK

| MathWorks
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USLILCE.
rootFolder = 'cifarlOTrain'; ACCESS
categories = {'Deer', 'Dog', 'Frog','Cat'}; LAYERS
imds = imageDatastore (fullfile (rootFolder,
categories), 'LabelSource', 'foldernames')
imds.ReadFcn = @readFunctionTrain;
[trainingSet, ~] = splitEachLlabel (imds, 50, TRAIN THE
'randomize') ; NETWORK
A =g Abet:
=Xt 502 AFESt1Xt Sh= ef& 0|0[X| =2 HFeIL|C.
TEST THE
0|0Ix] 27} Z7ketol et E57|0| Heto| ofEl| HeksHeX NETWORK
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featurelayer 'fc7';
trainingFeatures = activations (convnet,
trainingSet, featurelayer) ;
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classifier = fitcecoc(trainingFeatures,
trainingSet.Labels) ;

TRAIN THE

NETWORK

TEST THE
NETWORK
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rootFolder = 'cifarlOTest'; ALEXNET
testSet = imageDatastore (fullfile (rootFolder,

categories), 'LabelSource', 'foldernames')
testSet.ReadFcn = @readFunctionTrain;
E|AE HE ofO|x|ofAf £& X2, SVM 25| HIAE ACCESS
testFeatures = activations (convnet, testSet, LAYERS

featurelayer) ;
predictedLabels = predict(classifier, testFeatures); 1
X{HIX XAS|L— OfCf
TS S8k I TRAIN THE
confMat = confusionmat (testSet.Labels, NETWORK

predictedLabels) ;
confMat = confMat./sum(confMat,k 2) ;
mean (diag (confMat))
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Section 1: Load a pretrained rebwork

This network is avaiable from out add-ons lecation in the home 1ab. You can use a variety af
prefrained networks available for downlosd

net = alexnet;

Section 2: Classity an image

Classity ‘peppers' in 4 lines of code

Thig isa mml‘!‘f 1o inapact the rabwork and ook &l the il'l[:l.l[h'rﬂf. Thane is 8 8ize
requirement of 237 x 227 fo AlexMet. ¥ you Iry b classity without resizing, you will gel an
BERGF

im = imread('peppers.png”h;
imshow!im);

im = imresize(im, (227 227]);
classifylnet, in)

Modgfications:
Try analhar image. Fead in an image of your ownl

Section 3: Investigaie tha network's resulls

Lising MATLAB, you can quickly som and visualize daia. What wees the top 10 resulls from the
network ¥

EEfRX0jA EEE At 27/

ans = categorical
bell pepper
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