


< ' MathWorks:

REF I EFIN—PRE, ZRBRRE I MBI XASEETF
ST HRRES. BEERMEMERELINREFS]. “RE”—iASEMNE
FRIERE — EEGHE, MR, 1%233&@@2%@2%9\@3 2 R 3 &,
RN = PIN=] =8



THARREZRIEFEERLMIT:

* TABRREAREIL A TIRIBLATRIE.
* ATM $BULIERED-

o EREFHLLL TR FRIETENIF ESNRAR.

AEFIFAESER N TR, LA YR,
XAFE EFRAURSREWHEASR (Bif
FEREFRIBIREZIRAD .

<~} MathWorks

BIBLIOTECA

N BiBIT MATLAB SERCRE %3]




BE<, . EHN TEMRARASHTREFIEE, &2)7
REEKTE, EEIGSE LR AL, BT SRR RY EHH
1EF, ERESEILE ST HIBNEETNEE, 20 Amazon Echo® #1 Google
Home, AJFSRELFI T EERAIHFK.

UCLA FRRAREBE TSR EMER, fEr-ta4ErIEL
fRER, ARINGREF ML, AALHLEPIRA M.

<~} MathWorks

ILSVRC TOP-5 ERROR ON IMAGENET

2010 2011

2012 2013 2014

2015

~

Pre-2012

with machine learning

~

Post-2012
with deep learning

N BiBIT MATLAB SERCRE %3]




T ALREE S ML FEH? (40

SR BN XA R AT A ONOLUTIONAL KEGRAL NETWORK C10 CAR v
LEARNED FEATURES "35// TRUCK X
ST B A SRR e [ : ] :
ImageNet #1 PASCAL VoC FHIRERT IR RER, M TFIFSR == - S 2% ‘
ERARX R+ HER- BICYCLE X

ERITEEE @ ==& =

BEAE GPU MR T SRS ST ERS R AURIII SR, Y1 @ ==
HTJ'|\EH}*A)-LE,H~H;EE'/I\¥|J[L’J\HTJ} EEE EEE EEEE | | (o | |
[ 5] o [

e R T S IF AR

ATLER I AlexNet 2 JATHER), {3 FA % iR T BAI
(THRSIE S, EAEAT 130 FRSHWEEGIIE AloxNet O W
SRIRB] 1000 NREIRIF &, 1B ATIE By MR A SIS

RIERF 3.

| MathWorks NBiET MATLAB S RRE S




FEREHZ ML AT

REMENEZES SN ELMLER, FHTERERTRERE 2T
EMHERFHEL. EH—MINE. ST RBEM—HHES

. ERBEITRSHE TR EERE, S RERERT—RMmEE
HEHBA.

ﬁ
M
Inputs  Eu— Outputs
O
M
Input Layer Output Layer

Hidden Layers

-~ MathWorks' BT MATLAB =R S)



AR ES]

tbani, JANE—HEE, EMEGESOMREIZLER X KA —H, 3
MNBIEREZF IMEBENRANESNEGHEMW TR HINGE
GINFRE, XAFFE T MR ZREE.

Input Image
Convolution Convolution
RELU o RELU
(rectified linear units) (rectified linear units)
Pooling Pooling
Convolution Convolution FC —> Flower
RELU RELU L — Cup
(rectified linear units) (rectified linear units) |FU||)' connected L Car
ayers to support
Pooling Pooling classification ) Tree

<~} MathWorks

fE LI ZRETE, ML4ERE /G REFF IR TR AEXT R ERSHIE, FF5HEMNAY
LR ST KER

MR E—RAETE—EREEE, HITER, ARETEE.
MLEIEIN T EREFERRF SIRIEAAS-

IR, MEEZEMNSERES — RNMFEIBNEFSEFIERE

A1

FILTERS

INPUT

OUTPUT

N BiBIT MATLAB SERCRE %3]




X TEHRMEM L

EFHLZ ML (CNN 5 ConvNeh) 2EGFISTRESIMERIT SRERARGRE—BERNTIER 8 MLRFHERGPRL

HiEr—, HHE.

BB E—AE, CNN F— MR . —MELERREGESs BT TS TR, RS EE 2SS R, ATH

ERIRAR. fLHH.

AT R BIE 85T (RelU) SB35 Rt B ERMRISE AL, ST,

XA R R T MR ERE B — T, BIETL e SEEL TRl

BT (RelU). R LHRSUUER LR EHT, S—RHETRNTR
HHE.

— CAR
— TRUCK
— VAN

B

\WIi
\

<y

|_;| |i| — BICYCLE

|

FULLY

INPUT CONVOLUTION + RELU POOLING CONVOLUTION + RELU POOLING FLATTEN CONNECTED SOFTMAX
> ~ e
FEATURE DETECTION CLASSIFICATION

-~ MathWorks' BT MATLAB =R S)



XTERMEME (20

V=
ERERNZ IR, CNN BIZRAEs RSB 52,
BIRE-RRSEER (FO), Mt K #EMNEE, Hbh K 2F%ELEE ARATIRFRAMRI AN BRIFNTIARSW LR,

= % , X RN ERIFHIM 45 .
TR, 18 A EMEIRI G T 5 KR, SETFEARI, SSRGS

CNN Z2#pimfe—EER softmax REEFEH M.

— CAR
— TRUCK

ra
i) |- RO

FULLY
INPUT CONVOLUTION + RELU POOLING CONVOLUTION + RELU  POOLING FLATTEN O Ecrep SOFTMAX
FEATURE DETECTION CLASSIFICATION

» #¥ CNN B9ZeH

-~ MathWorks' BT MATLAB =R S)


https://www.mathworks.com/help/nnet/ug/introduction-to-convolutional-neural-networks.html
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https://www.mathworks.com/help/nnet/ug/pretrained-convolutional-neural-networks.html
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nnet = AlexNet;

picture = camera.snapshot;
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3 3 %% Load a pre-trained, deep, convelutional network
4 - alex = alexnet;
= layers = alex.Layers
(7
il %% Modify the network to use five categories
8= layers (23) = fullyConnectedLayer(5);
a - layers(25) = classificationLayer
10
11 %% Set up our training data
&= allImages = imageDatastore ('myImages', 'IncludeSubfolders', true, 'LabelSource', 'foldernames'):
13- [trainingImages, testImages] = splitEachLabel (allImages, 0.8, '"randomize'):
14
15 %% Re-train the Network
16 — opts = trainingOptions|('sgdm', 'InitialLearnRate', 0.001, 'MaxEpochs’', 20, 'MiniBatch3ize', 64):
17 = myNet = trainNetwork(trainingImages, layers, opts):
18
13 %% Measure network accuracy
20 - predictedLabels = classify (myNet, testImages);
2= accuracy = mean (predictedlabels == testImages.Labels)
22
23
14| Ready script ln 2 Col 1
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https://www.mathworks.com/help/nnet/examples/transfer-learning-and-fine-tuning-of-convolutional-neural-networks.html
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net = trainNetwork ... | | GPU cores 1 |
(XTrain, TTrain, layers, opts);

ANEEEEEEEE

Make predictions | . . .

. T
trainFeatures = ... L )

activations (net, XTrain, 6);
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https://www.mathworks.com/help/nnet/ug/deep-learning-in-matlab.html#bvmt9z2
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