EM I
il
il

il

MATLAB =
REFIEIT

|
i
|
-
ke
[t T
|




| MathWorks

REF I N EF I —PRE, 2R BRRE MBI XASEETF
STHRRES. BEERMEMERELINRETS]. “RE”—iRSEMNE
FRIERE — EEGEE, 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<, . SN TEMRARASHTREFIEL, &2)7
REEKTE, EEIGSE LR AL, BT SRR Ry E
1EF, ERESRILE ST HIBNEETNEE, 20 Amazon Echo® #1 Google
Home, AIFSRELFI T IEERAIHK.

UCLA FRRAREE TSR EMER, fEr-ta4ERIEL
fRER, RRINGREF ML, ABLHLEPIRA 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

SRR S AR R AT B N OLUTIONAL NEURAL NETWORK (e CARV
LEARNED FEATURES "35// TRUCK X
ST AN SRR g R [ : ] :
ImageNet #1 PASCAL VoC FHIRERTUUIGRRER, M TFIFSR == S % ‘
FIZERFRIIGT9ER. BICYCLE X

ERITEEE @ (B |E E

BIEAE GPU MR T RS ST ERS R RIRIII SRR, Y1 @ ==
HTIfmiAnEﬁﬂ;ﬁil/l\iun’J\ﬁqo EEE EEE EEEE | | (o | |
[ 5] T [

e R T ST AR

ATLER I AlexNet 2 JATKER), {3 FA % o iR THBAI
(THRSIE S, BAEAT 130 HRSHWEEGIE AloxNet  OW
SEIRB] 1000 MREIRIF &, 1B ATIE Ay MR SIS

RIERF 3.

| MathWorks NBiET MATLAB S RRE S




FEREHZ ML AT

REMENEZLES SN ELMLER, FHTERERTRERE 2T
EMHERFHEL. EH—MIANE. ST RBEM— 1 HHES

. ERBEITRSHE TR EEE, S RERERT—EmEE
HEHBA.

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

Hidden Layers

| MathWorks NBiET MATLAB S RRE S



AR ES]

tbani, JANE—HEE, EMEGESOMREZLER X KE—H, 3
MNBIEREZF IMEBENRANSNEGHEW TR HINAE
BINFRE, XAFFE T MR ZREHE.

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, MLERE /G REFF IR TR AEXT R ERSHIE, FF5HEMNAY
LR ST KER

MR E—RAETE—EREEE, EITER, ARETMEE.
MLEIEIN T EREFERRF SIRIEAAS-

IR, NEEZENSERES — RNMFEIBNEASFIERE

A1

FILTERS

INPUT

OUTPUT

N BiBIT MATLAB SERCRE %3]




X TEHRMEM L

EFHLZ ML (CNN 5 ConvNeh) R2EGFISTRESIME T SRERARGRE—BERNTIER 8OLRIHEREPIRL

HiEr—, HHE.

BB SE—4E, CNN B— MR . —MELERREGE BT TS TR, BOMEEE 2SS R, ATH

ERIRAR. fLHH.

AT R BIE 85T (RelU) SE53 15 Rt B BRI E AL, SIS,

XA R R T MR ERE B — T, BIETL. e sEEL TRl

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

— CAR
— TRUCK
— VAN

B

\WIi
\

<y

I_;l |i| — BICYCLE

|

FULLY

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

| MathWorks NBiET MATLAB S RRE S



XTERMEME (20

V=
ERERNZ R, CNN BIZRASs B 52,
BIRE-RRSEER (FO), Mt K SEMNEE, Hbh K 2GS ABATIRFRAMRI AN BRIFNTIARSW LR,

= % , 3K RIEIIZREF Y R 4
FMRZEE. 08 E R EAERAE M T 5 RBE. SELEGRI, SEERTTINGHERLS

CNN Z2#pimfe—EER softmax REEFEH ST,

— CAR
— TRUCK

g

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

» #¥ CNN g9ZeH

| MathWorks NBiET MATLAB S RRE S


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

REFIEHNRFNZIE

BT AaXal?

AEF I RRFINTRE. ERNRFES, EFRIEGRN ATIRGRES
TAXRYHE. ERARESS, BREREGERRELRERENG, 2 BETHEES
W2 B35 SIHFE

R, REFINBEFENELTNHEREAKE L. ™
;j: =

TRADITIONAL MACHINE LEARNING

CAR v ! .
MANUAL FEATURE EXTRACTION CLASSIFICATION *}1%%"_.?."2 ;*}E"#."‘}j
— TRUCK X T P
& — + USRS AR — BREEANBIRE
- - = = : Y \ . Jasl ey W = =
1 + TR SRR — HEERE
BICYCLE X
— BELRTRNBENS |+ BEIBENS LS
DEEP LEARNING ;’Eﬁ%#ﬁ Jiiljﬂ_ﬁ:: %
— REENTAY + FERE TR
CARv
CONVOLUTIONAL NEURAL NETWORK (CNN)
END-TO-END LEARNING TRUCK X
& FEATURE LEARNING AND CLASSIFICATION .
- - :
BICYCLE X

| MathWorks' BB MATLAB SRR 2 5]




RS S RN

WMRENIZMIREZS], JUEMBLRN A2 E RN EMNLE,

tkan AlexNet, B—EZ A EI&iIIZ 5789 CNN. AlexNet & E AT
B %, EAEEIGXSH 1000 NREIHIZER, SiEH# 2. B,
IREMEMINEE, URZ @R, 38, SFIEMmz.

AlexNet F 2012 F &%, BRATRRERHARFTEZIH)
=E,

soccer ball pencil

) TRXTRAIISNENESES

| MathWorks NBiET MATLAB S RRE S


https://www.mathworks.com/help/nnet/ug/pretrained-convolutional-neural-networks.html
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camera = webcam; % EEZEGL
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nnet = AlexNet;

picture = camera.snapshot;
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- 3 %% Load a pre-trained, deep, convelutional network
4 - alex = alexnet;
5 - layers = alex.Layers -
a
7 %% Modify the network to use five categories
e - layers (23) = fullyConnectedLayer(5);
a - layers (25) = classificationLayer -
10
11 %% Set up our training data
12 — allImages = imageDatastore ('myImages', 'IncludeSubfolders', true, 'LabelSource', 'foldernamess'):
13 - [trainingImages, testImages] = splitEachLabel (allTmages, 0.8, 'randomize');
14
15 %% Re-train the Network
16 — opts = trainingOptions('sgdm', "InitialLearnRate', 0.001, 'MaxEpochs', 20, 'MiniBatch3ize', 6%):
17 - myNet = trainNetwork(trainingImages, layers, opts);
1z
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MRIBFINESENNAIAS, ERREREMNLFIEIIZ is 5 Heasure network acouracy
fRE E,H"Jlx_x-l . *¢ :£ 2 = *Em H{] % 1E ﬁnﬁg Ry E 20 - predlcted&abels = cl:isslfytmyNet,_testImages};
15N 2%0 lz J i/ ’ i ﬁl B —Ql:l y | = MY 7o ﬁb I 21 - accuracy = mean(predictedLabels == testImages.Labels) -
22
/7 - L — /o = Ay pY N
Fak iR B EGFIRERITEEIR. 23
““AlReady script Ln 2 Col 1

») EBEIBUENIT

| MathWorks BB MATLAB =R RE 2 S



https://www.mathworks.com/help/nnet/examples/transfer-learning-and-fine-tuning-of-convolutional-neural-networks.html
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Set options for training l
opts = trainingOptions (’sgdm’) ; ( F T 1T 1T 11T I TIT T )
: AEEEEEEEER
Train the network [ — — - -y
net = trainNetwork ... | | GPU cores 1 |
(XTrain, TTrain, layers, opts);
ANEEEEEEEE
Make predictions | . . .

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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