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e Data reduction @ EXPLORATORY ANALYSIS

f.)) ,.)) ,.» f.)) ,.))

e Historical analytics
e Algorithm development
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— TR | TE AP P TR

MEITAE RN SFIRE (BEFERESREREEIES T R) ik
3L C/C++ U, kM EEINFERA NI S LIE1T, . yyre—e
CUDA Code Generation with NVIDIA TensorRT

BT REFIFENAFNITES KRS, AMmBEEEEA
Z AEH.GPU Coder™ Z#5FI M Intel® (MKL-DNN).NVIDIA® A
(TensorRT.cuDNN) #1 Arm® (Arm Compute Library) {4t ZESE R CHS, glaontien

SIZEE S HEHIERENTIPERER,
GPU Coder

CUDA Code CUDA Code
calling TensorRT calling CuDNN

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

@ 7£RAH TensorRT H9 NVIDIA GPU _ESCRE{TA#2 (1:35)
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https://www.mathworks.com/videos/pedestrian-detection-on-a-nvidia-gpu-with-tensorrt-1521713607470.html

— TR | TE AP P TR

eI LUEAEXT NVIDIA GPU B9 GPU Coder ¥R N HIFMEE
4 R Ry CUDA 113, B efE/uir AT\ GPU (30 NVIDIA Drive &%
NVIDIA Jetson® #fx) £ BYIRIZN BHIZF,

JFICIE...

RN A= RIARRE, KRB N T E 1 Z B Fr RIS IE /K K5
FERKER I, §H SHEFRENWIEEKREZEXEBNA
EFRRANEIEERRSEZ RN ABRERR, RE T USME R
UEAE (QNREHHEIF (HIL)) &=R%, MMIBRE IR RMEIETRE,
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4\ Classification Leamer - Scatter Plot - ()

CLASSFICATION LEARNER

w B I

@ i -

Mew Feature PCA Advanced  Use  Train  Scatter Confusion ROC Curve Paraliel . Export
FILE FEATURES
Data Browser Scattes Plot 0 | Confusion Matix = | ROC Curve | Parallel Coordinates Plot
w History
- Predictions: model 1.5 (&) (&) {7 Plot
12 Tree Accuracy: 96.0% 4.5 . ) Data
Last change: Madium Trae 414 features (@) Model predictions
]
1.3 Tras Accuracy. 98.7% N
*  Corec
Last change: Coarsa Tree 474 features 4 . ' =
. X  Incomect

14 Linear Discrirminant Accuracy: 98.0% . -

Last changa: Linear Discriminant 474 features " a0

. we Predictors

15 Quadratic Discriminant | Accuracy: 98.7% c 36} LT "

Last change: Quadralic Discriminant 414 teatures = il el $ o SepalLength it
16 SVM Aecurscy: 97.3% % . . 8 » . Y: | Sepaliidth w

T o . - e

Last change: Linaar SV 414 features &; 2l ee byl P P . a8

17 - SN Accuracy: 97.3% * 8s goese e Classes Move to Front
Last change: QUadratic SV 44 festures - _'. it - - ;

s o8 | Show | Order
w Current Model 25 L - . = selosa
= . ]
- VErsicolor
Model 1.5 Trained = * . . . | —
L ] VrgRKCh

Resulis 2 &

Accuracy 98.7% How to investigate features
Pradiction speed ~G600 obs/sec 4.5 L] 66 L 6.5 7 7.5 8

Tralning tirne 0.32228 sec - SepallLength

Data set: fishertable Observations 130 Sizez 25 kB Predictors: 4 Response: Species Response Classes 3 Validation: 5-fold Cross-Validation

1&/H Classification Learner [ fHFE/5, S X1 R HHESE [RF (E 1 EIHT 57 K25,
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E:]:I |£!7'| E_é—l o 'Efl Zoom In g W

Export
EXPORT

Copy
Mew  Impori Duplicate Fit Q Zoom Out Auto Analyze
[ Pastz | toView Armrange

FILE BUILD MHAVIGATE LAYOUT |AMALYSIS
LAYERS . Y : Y p ]
] inception_5b-._. =] inception_5b-...
-l Convolulion2D... 1 Convolution2D... ]
INPUT - [
E ImagelnputLayer i ¥ Y
inception_5b-r. .. |E |r1[:&pt|un BT E inception_5b-...
E SequencelnputLayer | ReLL._ILa,er ReLULayer MaxPooling2D...
LEARMNABLE
- ) g I — | j 3 j
E Convolution2DLayer B inception_5b-... inception_5b-... inception_5b-..
Convoluficn2D.... Convolution2D. ... F A Convolution2D...
ﬁ TransposedConvolution2D. .. | T g
g FullyConnectedLayer — y - - +_ —X
inception_&b-r. .. inception_5b-r... inception_5b-r...
= RelULayer RelLULayer RelULayer
LSTMLayer . :
E BILSTMLayer l
WATION ﬁ inception_5b-..
Depthoncaten
E RelULayer
v :
B LeakyRelLULayer pool5-7x7_s1
AveragePoolin....
E ClippedRelLULayer - |
14

e LUEH Deep Network Designer [Z/FFE/F 1. BI I FI4m3E KB Z S48
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el (]

{55 F AlexNet #1 CIFAR-10 #iB &= BYSE

HIeW RIS R BRSNS F S E SR Ltk MATLAB =I5 4E40
AIMERTNIIZRA S TR WL IR BB R IFHIE, JAR 1 AX LRSS
EmE=EM.

LERBIRERNEIGRKB CIFAR-10 255,

» 7 MATLAB &It & T

- L { :
r — ) A ) ! v 4 -
- f[ '."- ' 41 a —

@ 7 MATLAB G2 81742 48 (E fH 12 1F2EX (3:54)
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https://www.cs.toronto.edu/~kriz/cifar.html
https://www.mathworks.com/matlabcentral/fileexchange/62990-deep-learning-tutorial-series
https://www.mathworks.com/videos/using-feature-extraction-with-neural-networks-in-matlab-1492009542601.html

el (]

T2 1.5\ Alexnet

BRING IN
MR EEREITUARRE, KB RIgeE R B & AlexNet & #2725 1% ALEXNET
JEE. RETE—/X AlexNet,

convnet = alexnet;

ACCESS
LAYERS

|

TRAIN THE
NETWORK

!

TEST THE
NETWORK
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https://www.mathworks.com/matlabcentral/fileexchange/59133-deep-learning-toolbox-model-for-alexnet-network
https://www.mathworks.com/matlabcentral/fileexchange/59133-deep-learning-toolbox-model-for-alexnet-network
https://www.mathworks.com/matlabcentral/fileexchange/59133-deep-learning-toolbox-model-for-alexnet-network

el (]

TR 2.EFMEMEPNE

BRING IN
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
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matlab:helpPopup nnet.cnn.layer.Layer

el (]

HIE 3.4k

12 E 4520 BRING IN
ALEXNET

ANERER CIFAR-10, AT LUERE 10 KR, LR FIFRAYZEH1 2 FEM 1%
B, B n] DU FERIE S B SR, 1
rootFolder = 'cifarlOTrain';

- -— ] ] ] ] 1 1 ] ] . ACCESS
categories = Deer','Dog', 'Frog', 'Cat'};

J { J J } LAYERS

imds = imageDatastore (fullfile (rootFolder,
categories), 'LabelSource', 'foldernames')

imds.ReadFcn = (@readFunctionTrain;

[trainingSet, ~] = splitEachLlabel (imds, 50,

'randomize') ; TRAIN THE
NETWORK
=i #R(E:
R#UE 50 N B ERFEARIIGEBRHRE
TEST THE
ERENEGRAEN D L[ ERE SN EFERNNE, NETWORK
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el (]

IR 3,314k

FERNIZ £ E G451 BRING IN
ALEXNET

BT ECETRIUSE, XSEM CNN SRS E RN R ZE 4 Hr 3 N A 5

R ERANMKELEFEE (A0 AlexNet) _EilllgRd, FRiHEENAI MR 1S

EREEFEMXES, BUBEANTR,

featurelayer = 'fc7'; ACCESS
LAYERS

trainingFeatures = activations (convnet,
trainingSet, featurelayer) ;

TRAIN THE

NETWORK

TEST THE
NETWORK

| MathWorks: ARSI AR S SARRE AN | 49



N (]

HIE 3.4k

45 SVM 573628 BRING IN
ALEXNET
fitcecoc SERZIME D LBIPH—M, BEiIzFHAUEREBRAIS
%2 SVM, E i & R % (40 fitcknn B fitenb) IE? 1
28 Classification Learner N FRIEFENFHREDLBNES
F3 750 ACCESS
LAYERS

classifier = fitcecoc(trainingFeatures,
trainingSet.Labels) ;

TRAIN THE

NETWORK

TEST THE
NETWORK
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el (]

12 4.3iR
12 E A 2 HE BRING IN
rootFolder = 'cifarlOTest'; ALEXNET
testSet = imageDatastore (fullfile (rootFolder,
categories), 'LabelSource', 'foldernames')
testSet.ReadFcn = @readFunctionTrain;
FEBIAE EGIFUEH Wid SYM 573685 ACCESS
testFeatures = activations (convnet, testSet, LAYERS
featurelayer) ;
predictedlLabels = predict(classifier, testFeatures); 1
HESBEHE RAIN THE
confMat = confusionmat (testSet.Labels, NETWORK
predictedLabels) ;

confMat = confMat./sum(confMat,k 2) ;
mean (diag (confMat))
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https://www.mathworks.com/campaigns/offers/machine-learning-try-in-browser.html

Nl = N
;*2%2 ® 5@ MATLAB for Deop Leaming - | x

i 2 @ Secure hitps:/ wwowmathworks.com/solutions deeg-learning. hitn e g

SFEZ]IT MATLAB R FLEEMIZREF SIRE, A A —EZ NN

Aa Heading =

EREARE |

TR 1 FRUEIfER MATLAB EBIEHITU T REFIES: e Gl B L LM

FAREIATE FORMAT

Section 1: Load a pretrained rebwork

o  BINFRIRHTN)IZEE i e vt ot s i e ot Y oo vty
. FRANAREREHTELERT T
« 103 NVIDIA GPU. =MFIEFOLE IR EE £ e e e i ok e e e T s s

requirement of 237 x 227 fo AlexMet. ¥ you Iry b classity without resizing, you will gel an

« BIB BRI DT E RBVRE I AL oo

im = imread('peppers.png”h;
imshowlim} ;

- fEFXRE Caffe # TensorFlow-Keras FYt#EE! A
(BB ONNX™ SN\ FH28 2 FF, #81d PyTorch I Apache wcases

Try anothar image. Faad in an image of your own!

MXNetTM %*Egg_%ikm E?ﬁé{lﬁ Saction 3: Investigaie the network's resulls.

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

VRIZ S X B as FATTREF S
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