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https://www.mathworks.com/campaigns/products/offer/deep-learning-with-matlab.html
https://www.mathworks.com/matlabcentral/fileexchange/67074-code-examples-from-deep-learning-ebook
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https://www.mathworks.com/videos/introduction-to-deep-learning-machine-learning-vs-deep-learning-1489503513018.html
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https://www.mathworks.com/help/nnet/ug/introduction-to-convolutional-neural-networks.html?s_tid=srchtitle
http://yann.lecun.com/exdb/mnist/
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B 5, 8 MNIST BHRE T3 MATLAB®, $IBEE LR 2 RRIM S
B SRAZ i I BIRTZ 05 — #5325, 7518 MATLAB i ERFER
B

U TARBITHRR Z# G R X G2 e SFralIISrE&RAIES

rawImgDataTrain = uint8 (fread(fid, numImg * numRows * numCols, ...

'uint8')) ;

s BEIEER2EMA 40 [E5
rawImgDataTrain = reshape (rawImgDataTrain, [numRows, numCols, ...
numImgs]) ;

imgDataTrain(:,:,1,ii) = uint8 (rawImgDataTrain(:,:,ii));

4\ MathWorks

FAT VAT LUBE e < E D4 whos, e EEHIRERI AN,

>> whos imgDataTrain

Name Size Bytes Class

imgDataTrain 28x28x1x60000

47040000 uint8

MNIST BlIf&1R/\, 35/ 28 x 28 &%, 238/ 60,000 MZKE K.

T—IESEEGAIRE, BEN MNIST B&BHERE, Fr LAFRATRT LABK
WX— KT LR, 2R Z B JRItRE R4S,
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http://yann.lecun.com/exdb/mnist/

2 CIEMECEMSE

HIPBWE— T ERHENS, XERTE WHREF ML, e R 2
EREHHNEGRE—BERIEHE, S MRHBIEEE RO,

KXTFERMEMAE (CNN)

CNN R —ikElriEEFaaEd WL, ARNE— T REND RERNET UB /L +EH

NBEWK, 8—RE&EF I ARBHE. BRES AR D RN A EI & MIIZGRE 4,
BESTEREGNAESRET BN EKES R P LIZIEE & L RY4HIE, fla0=
EMiA%, AREMERE, FEEEHRIEM, EE A LM—3MHEE BRRE,

RelU i@ ¥ fa (EARETEIZM(RITF IEENE, SR EIR EESMBYIIZR,
MR BT HRITIELNE TR, B MEFBRF ISR, N i,
FEEZERNE 2D TEHHE REH" A 1D RE, A7 X BIMRTEGRRIFE.

Softmax ENEIEEFRIE LR HETE,

MEFHIEMENLZET, EXAERAERPASHTLN, BIRERER
IHE 5@, BIEA A ReFEE RN —EERAEIFFFEZRVERZK,

/ / BOAT
Y/ Y AIRPLANE layers = [ imageInputLayer ([28 28 1])
r /’ : convolution2dLayer (5,20)
I relulayer
OTHER CLASSES

maxPooling2dLayer (2, 'Stride',6 2)
PRE-TRAINED CNN
fullyConnectedLayer (10)

softmaxLayer
classificationLayer () ]

TﬁﬂE%
BB NEE 147 4:44
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https://www.mathworks.com/videos/introduction-to-deep-learning-what-are-convolutional-neural-networks--1489512765771.html

3. IERM 25

Zxan, B BEERYIG S = A LUIERNAREERZ, B EEM T AR HEENR/ MR/,
TRERTREANAG R,

miniBatchSize = 8192;
options = trainingOptions( 'sgdm', ...
= ‘EE)K, ‘#Efﬁ 'MiniBatchSize', miniBatchSize, ...
'Plots', 'training-progress')
JI|ZR 32 ZE R T & mini- ('Plots','training-progress') net = trainNetwork (imgDataTrain, labelsTrain, layers, options);
batch FURRFVERIRE | LHINKINNZGRREHE.,
. EEERIPERY E =M

43| B (S LR, RS, BRI ETMEH SIS HHES,
B —RERSIEINEEER | ('MaxEpoch’,20)
(Epoch) SBITBANIIGE, RIS, IS -
SENEEEK, BERREANES
REARTIRS, KEEE AR EAMERE, B2, RES I ML LRI GPU MIANMES HTE5H, LI
Sy ) X 4 =, BI8s 4 =E
S/ A (Mini- 2\t 2EE GPU (‘MiniBatchSize',64] @ﬁgiﬂy RFBE RS A MR EZFEE, BIES & TR ML/ E
batch size) FOMRRRIIGEIRER | SMEEA, ISEERR, BRA °
Bk Z;EJ;EE ;;‘é Wf’i*ﬁf”f\g” #£ MATLAB B3I (training option) &, (] LB 88 3 A 145 PR HOTB A4
ol FIRE, BRI TR KSR option, MINZRIGERIA A EA GPU GIRATH)
BAS) R XEESHIGRENTE | PIRFER, LR ERE
%%&o ilﬁl) @lﬂ%l}”ﬁETIjAEKo
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Iteration
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100

-

Traning reration 118 of 210..

]
Training Time

Stan tme: 29-5ep-2017 004324
Eapsed ime 24 sec
Training Cycle

Epoch 30
terabions per epoch 7
Maxmum teratio 8. 10
Vabdaton

’’’’’ cy. Ni&
Patience NiA

BABRBPAFESE 28 RIAFFLLECH, FEEEREL 10% BVAE
HER A MK RIIGNEN, X2 ERINR XEREMNETEE— T
R E_EWRER ERERBEZRET S/, BUAREECUH, LY, BieBHE:
HKE, A= 1E)I1%k, S E MG,
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—BRITELL, BFEEMLFBENBIIZR, MAEEMMIIZRELE ST
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SRR AR T 1R 2 B0, T TAT L

EIMIGEGRNEE
REIGEGRNERE
LIZRIET (training option)

A=A R ZINLRIEDN (tfraining option) FIMLKECE .

B BFE

BT, A TRRARZE SRR BA 2R ERIFEF SRR 0.01 X

INERREZ,
'InitialLearnRate', 0.0001
RERENRTX—MSH, MRHANIFENE —

WTFRENABZEMS, XFNERE
ElJ E*T}/_\ZIKIE 99%0

4\ MathWorks

cRERRZECE (B30, @I A0 BIEFHEALRE)

JLF 90% RY/ERER!

=AY, (B

Training Progress
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EHRREM 90% IREE 99% FBEMBMERENZ 101 TE. A AR IMNE
Z i, B3R, FEBENINIRMNE U SRR E

layers = [
imageInputLayer ([28 28 1])
convolution2dLayer (3,16, 'Padding',1)
batchNormalizationLayer
relulayer
maxPooling2dLayer (2, 'Stride',2)
convolution2dLayer (3,32, 'Padding',1)
batchNormalizationLayer
relulLayer
maxPooling2dLayer (2, 'Stride', 2)
convolution2dLayer (3,64, 'Padding',1)
batchNormalizationLayer
relulayer
fullyConnectedLayer (10)
softmaxLayer
classificationLayer] ;

4\ MathWorks

INTE, LR SR T o LbBS, Bl THE BIRLE, {BIIZRIETN (fraining option)
RIFALE,

SER RISk S, F1E7E 10,000 PEGR E#HITMH,

predLabelsTest = net.classify(imgDataTest) ;
accuracy = sum(predLabelsTest == labelsTest) / numel (labelsTest)

accuracy = 0.9880

LELEA | SR AR — 49 99%. IM7E, KTl LA BIRATELERE
EXRFHIBIRFTNFEFH,

THREZ

& MATLAB M £ FF48 I #0242000%5 5:13
M 11 77 MATLAB AMSSCHLREFS] 2:38
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https://www.mathworks.com/videos/training-a-neural-network-from-scratch-with-matlab-1492008542195.html?s_tid=srchtitle
https://www.mathworks.com/videos/deep-learning-in-11-lines-of-matlab-code-1481229977318.html?s_tid=srchtitle
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AR, Bl A ARSI ZR 4T RYR 48 H R RERS 5 S #HATIIIZR LR FfI TR 2 GoogleNet, ZM4E5ERL T 1000 KR (BIEBITE.
TTHMRBESS . ETA IZRaF RIS LEASMINGFHNBEIR BEF . [ENA) BIZR RNEFZEZMINGLME LR 5 £BY, TER
ErUfERE D HENIIGERGRERTIEZF I RMES IRFEINMN WZRT IR

BRI IFHINBREZIRERBRIGELRFEI T —RYIFERW

tl:%ﬁEo ] v)\f’ﬁ%ﬂ”éﬁy?mlﬂ,no
2. bERE=REURITHIRAIES
3. FAFREHREIZRMLE,
4. MIEER,
( N\ N\ N )
LOAD PRETRAINED REPLACE FINAL LAYERS TRAIN NETWORK PREDICT AND ASSESS
NETWORK o NETWORK ACCURACY
Early layers that learned Last layers that New layers to learn ﬁ“ T
low Ke\étlerkf)eoturles (;—:dges Ieorne;:l tc):xlsk specific fecturezdspecific to Training Images Training Ophons ""'"!" ™~ '
I * ' # ﬁ * . Trounlng Imoges 1
i - M i - 1 UL Ty ——
1 million images, 1000s of classes Fewer classes, learn faster 100s of images, 10s of classes
N\ NG /L NG _J

“~—_

Improve network
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AT LLUBE —17IEF N GoogleNet: 15

AU TXITRIBESE GoogleNet ZIZFTAIIEEE 1000 251
s INEIFCIERIFRIPILE

net = googlenet; class_names = net.Layers (end) .ClassNames;

TSIl ZRaFRI R B e SR BRI RIS B (EFENALRRLEM)
XERE AN EFERITERERE ERER A ANBRIIZIIZRES! 5% 115

HYE R S P4 . ERERESNRA. MRS RIS RREDE 50%, ERITHAgIL S
BRI LT,
2% FIE—TEGETHRE . MBHIRGIKG S EARS B RO, BRI A E . I, ST
g furetd(lpapperatpng il BT TE S S) L E B BT AEARR e,

imgLabel = net.classify(imresize (img, [224 224]));

googlenet prediction: bell pepper
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2 BRE M LUARITIHES

FZx GoogleNet IFHEIR D E, BINREEMILEMENRE=Z,
XEE R BB H S WMEIRIN MR AT ZRFEPFERE B0 GoogleNet
B 144 MR ETRHNEMENRRE 5 TMao

>>net.Layers (end-4:end)

140 'pool5-7x7 sl' Tyt
141 'pool5-drop 7x7 sl' EF

142 'loss3-classifier' 2iER
143 'prob'’ Softmax
144 'output' pa 3Tt o

BITEEES 143 M 144 &, B softmax B O ERE R XLEERHR
R ERRBRR D ELBNAE R HFEXE RN HZER, MAE/RE
PIERF SIS R T TR AN EERRIRE N SHETREE PRI

SHEIARN — =618 5 13K

4\ MathWorks

%15
AT FEEMEENFIRELERGEFFINEER, Fiee2ERENFIREK,

lgraph = removelayers (lgraph, {'loss3-classifier', 'prob',6 ...
'output'}) ;

numClasses = numel (unique (categories (trainDS.Labels))) ;

newLayers = [
fullyConnectedLayer (numClasses, 'Name',6 'fc',...
'WeightLearnRateFactor',620, 'BiasLearnRateFactor',620)
softmaxLayer ('Name', 'softmax')
classificationLayer ('Name', 'classoutput')];

lgraph = addLayers (lgraph, newLayers) ;
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MBFHENISMLEES, DIREMAERE, RNBFERLEYEET |

. . . I = /\\H>‘§>—£ —,‘%s 3 .
(fraining option) (FEABIFREH A/ 7 S REAINBLAIE) (55 tic Fl toc FIAREEFEISFFENRK, tic TR RHEELUIS M,

toc AI{ZLEITRTERHIREN S < & O P 2RI,
opts = trainingOptions('sgdm', 'InitiallLearnRate',0.001,...
'ValidationData',valDs, ...
'Plots', 'training-progress', ... HIE
'MiniBatchSize',64, ...
'ValidationPatience', 3);

NRIE GPU REAREIEIR, 1BA/N 'MiniBatchSize' {Bo

s EAMRARESHEH#TIIG

tic

disp (' IIEFaE, G ATRERE—53 Fhidia 1)

net = trainNetwork (trainDS, layers train, opts);
toc

AR BRI ZRBY 8] ] gE = RIFTE ARG EMEREMEZE ARG — 1
Tesla P100 GPU jJIIZkItbiRBY AT EEEEE KLY 20 354,
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https://www.mathworks.com/help/matlab/ref/tic.html?searchHighlight=tic%20and%20toc&s_tid=doc_srchtitle
https://www.mathworks.com/help/matlab/ref/toc.html?searchHighlight=tic%20and%20toc&s_tid=doc_srchtitle

4 P& MZ3

ez dillgkfg, BIrEE HE M EHEBIERIRI,

s IR ERENFREE & 53K
[labels,err test] = classify(net, testDS);

accuracy default = sum(labels == testDS.Labels)/numel (labels) ;
disp ([ VSRR ' num2str (accuracy default)])

AR TSN TFE—K5 150 MEGRFUN, iNRIF AL /Y
FREEHRZE 150, MRRESNREGIYEERD R B8, FATRIRKILS
R TXAE o B XY AL SMNYE AT LAF B B — 13851 73 26 A S0 XA
BB FA I3 A SRR IR S

4\ MathWorks

Count of Predicted vs. Actual

caesar salad
- 120

french_fries R

80
hamburger
1 60

Predicted

pizza 140

120
sushi

Actual

RENIZR R RZERERA 83%. REXMEMEWNMIERIZZEAT,
BERENARERATERN. AT RSN AIREERR, 3T )E
IR, ERAFIIGRS = NESHEUREREE NS,
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& /3, B E BN IE M B E RV 4% e, B RZAEMNEFIRCIER NS, TR FEINMAKRATHRREF
By = SR LA AR E RIS, ERJLNE, AEF
R ERIE] | SR (R ) 487l 2R, BE AR B B 2 MRS ISR EIR R F S 7 1 Z451E, MIZr BRI AN
‘_jmifffj}f%ﬁ; o) SHEGUIALE NBTHATT RIS BB R B,
title(sprzntf( '%s %$.2f, actual %s', ... Tﬁﬁﬁé’e

char (label) ,max (conf) ,char (actuallabel))

FRTT 45 47 B 2= FRAALE P 2%

&5 GoogleNet FIiTEF>]

FH 10 177 MATLAB U5t F > 4:00

7£ MATLAB S5 Fi #4245 eI 2= S 4:06

french_fries 0.89, actual french_fries sushi 0.58, actual sushi
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https://www.mathworks.com/help/nnet/ug/pretrained-convolutional-neural-networks.html
https://www.mathworks.com/help/nnet/examples/transfer-learning-using-googlenet.html
https://www.mathworks.com/videos/deep-learning-with-matlab-transfer-learning-in-10-lines-of-matlab-code-1487714838381.html
https://www.mathworks.com/videos/transfer-learning-with-neural-networks-in-matlab-1492007175092.html?s_tid=srchtitle
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EXDERREFIHTEBFHNHD Z2—, WEGRIWFKIERE THRARN.  EBXDFAUFEANRRNN—MMERENTD X, AAE R IFRE
BRERIEMR L5 CNN RKBEGRIFIEDR, MEXZEFNRENMR NRESBEGPRIZ DX XM AT LU B N AR N
=5 ERF (Blanfe. 8. NS5 %) KEGEREZMNT TEXMER: BNR,EHEZT, Yﬁ%*ﬁiﬂﬂ%z‘?ﬁ%%éﬁfﬁﬂzﬁ W FRIFIERN,

( wAEX S EINA

A ,(ﬁ“ - e BB} IBIXNERSERY, LbaniT A ANTTE BITAMEMSE, 1LR%IRA P17
N I PRIRRIR

! Ly _ o Tkl TN ChAERIG, S EHRR

f - o DPEXR: AT RS AR INEFE A

o EFMEG: AT A NARAEE

8N
\ il

'i.l.

EFA TR DR GIZE, FIREE—TIEX 0BG HIZEM,

AR MREX DR, ATLURIFHE XS RN BT R, HIENEE,
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IEINFRATETA 1 A 2 AR, (2480 CNN RE— M ER, BIEE IBEX D BB EX DI IEFEE A L REFENLS, ZNERRES
&g a4, ARRME&RE DK, 1\ CNN 1B,

BOAT

AIRPLANE

Wfffwffr|

otHer cLasses  tEFT R R YIRS TRITINZRIF BINABLE R 1T /LR AF, ARREIREIER.
ZREBGNE—TMEEHIDE—1T D RITZ,
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1. SNTNTCIIERIF R

TEARGIR, HMNFEWE—T B R TNBMER =B 1TFEEMATT  BAIATUMKFRINZGNES, BERGS, Bl 1ZER— sk ilZRersy
EBHESERRS. P48 o LIEA0 T A T L BRI AR FR UL, 3A 1R LAF) A SR 40 212K 35189
AR IFNSINERIF RIS, AL EFRECE

SRUTFmR:

BAIFSTINEIFHNEE VCG-16,VGG-16 AT ImageNet Large-Scale
1. SAIIIZRFAIRILS, Visual Recognition Challenge (ILSVRC), 1@:3 7 #8:d 100 FMEGRBEVIIL,
2. ANTUESE, B LU EI&R 279 1000 MRY5R3ER,
3. A SN VGG-16 RE—1T MATLAB 5!
4. ﬁ”é/#\Mi‘%o ~1 - ~mm 1T —J.
S '\LIF{EM%E/‘J)ﬁE%’—TéO $ THMREAT vee-16 MEZZIFEM Neural Network Toolbox #EEY,

vgglé6;
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http://www.image-net.org/challenges/LSVRC/
http://www.image-net.org/challenges/LSVRC/

2 GRS

BAMER ComVid Z7EE ZEEEEFE T TRIEFRENGRER, HAREEGRBAREFRAN BIEFEESFAN AR EERBIE T

7 32 MEMNEE (BHEAEITAMER) RIEHERRIRE RS T A EEFE (BGR GEEERFRR) WARAEMEEER,
REMBEFENEEEFERNEMMRI AR RIEX 2R GIH,

HREEFNESTEGEE—BIXE, BRPHESNMEESE — M5 BATRIE T N ERIETFIEXTR .

B, * ImageDatastore, BT EEEGXMH, HRETEIGRE R LURARA

=3, BENES AT L.
e pixelLabelDatastore, B THABEBETZHERER.

15

MR SE R E) 5 BRI B BRT FA0. TSR E R SR, NI BB BTl R— R,
55 Image Labeler App, TR IA X — 4RSS  IERBkIE—ARE, % App B2
355 A — R R IR B 280 T LR S
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http://mi.eng.cam.ac.uk/research/projects/VideoRec/CamVid/

2 NGRS

BEIGHEEMERITZHIEIFAN MATLAB 5, INSXKE—T1FFER, AREERBEGRS GEZTTHN S KRE.

RInE & aRER

Bicyclist
Pedestrian
Car
SignSymbol
Pavement
Lane

Road

Pole
Building
Environment

s BoREREMERIGEGK L.
B = labeloverlay(I,C, 'ColorMap', cmap) ;
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2 NGRS

SiER R SIIGREERRNE RN AR, @AM TR, B REEGRAEAES) 10 MREIET —MHE K.
ThRARIGEIEFTIE NGB &R RIR R E & F I ARG RS
B R BRI Tes% . FE M 4En.

Original vs Translated Image .

EAFIT, HBAVER TN TS, |

SignSymbol

Pavement
augmenter = imageDataAugmenter ('RandXTranslation', ...

[-10 10], 'Rand¥Translation',[-10 10]);

Lane
Road
Pole
Building

Environment

BIAXMEZREN, BEr LUBEHEMEAF I MIERRAIEAE
SSRGS INRE R SIMEHIEE N,

‘MathWorky 21 | MATLAB SREEF S S A
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Eliz— T, XS EIME s —MER S LR R RAGES L0
ERHEESAR.

FHATRILUER MATLAB segnetlLayers () KEETNEIEMNEZRE X
=2

X — 1B REIFE (DAG) W%,

% segnetlayers 12 [5] SegNet W.lég,z:'—::lgraph, EF ATl rYVIE R B9 E FIAN
EHR{TIAMIRK,

lgraph = segnetlayers (imageSize,numClasses, 'vggl6') ;

5 BREXME AR, DAG WA LI ZRBASHL.DAG AIFEREZ
[B]32 1L BB 82 o VIR, A Al LIER BRI RIS LR AE S ERE,

ARUEEMTND 2  — M RAT KA LRI Z M.

4\ MathWorks

I A A TR, RIXTER DAG MBS pT 41 -

plot(lgrap

lgraph &t

h) ;

H B

iR

DAG M ZRMBNEXRE, BEFIEEMERIE,

22 | MATLAB REF SRR



4.3)IIZr %3

BEMRA—F, TN NBRZINZRIEIR (tfraining option). Ffi 18 7€ HYIZED

options = trainingOptions('sgdm', ...
ﬁﬂ?ﬁy '"Momentum', 0.9, ...
'InitialLearnRate’', le-2, ...

o MIT % TN ERCHERENHE TFF (SGDM)o X2 —M'& FRY 'L2Regularization', 0.0005, ...
CNN JJIIZR 7% gty ey o
o HA/NBRAVERMR AN 4, ATUENGTIERL KT FER. o e
fl:ttj(’J\ﬂ*Ej:E GPU W@ﬂﬁﬁ%*ﬁ%%—ﬁﬁgﬂ&o 'Verbose', false,...
o QMEF, ULMILEFIA NVIDIA™ Tesla K40c #1Tilll4k. BITIEEE L 'Plots’, 'training-progress’);
SREEM (5130, ATLAEA 2 GPU &8, MARRE—1 GPU W& _
A , AT AIE4E45T3)| 250718, EARLEARINGEMNBRASFER 19 /N 4aREIZRET (8], Ff TR IA

RRIRLESR fu0:

o IAUREL WRERRER LD 20 IR, lZR£9%EA 10.5 /BT,
o H/MItA/NIBINER/ LA/ 4aRZ1IIZRES 18], &9 GPU (8F CPU)

KT B [EETAMIRE Z IR 1200 1 EeEi)IZREYBIM 19 /NEY4EFEE
%5 GPU I8 & T £ BN RN GRR RS, tNfAHR EI 453 0 GPU BUAT & ME R, 1iEiE 12 /8 3 . .
EBERFNIE. E MATLAB B1{E A GPU MSEERELHF 3.0 KU EHEREHN o FIRR F—HNERHFEIZERIEMR (0.1 — 0.01) #H=ELILZRES
NVIDIA GPU, EEyESE VNN A
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5 HEMISS

HEAEHETS, RINBEBVENLARLETURSEEATET  pespens

=3y — H\ == \%\T_I-:r\” NP é:l: o |—| 317 \#/—r‘—” M7 o
EEHE, RN T2 ELNHAES RO TR S e MeanAccuracy: S E R ERAXMRER S BEERNLE, BFFELNTIE,

Z{EZE T ClassMetrics.Accuracy BFIYES

BA PR ERTIIZGZa B HAVIIR SRRt E e mERER  EH D KN o MeanloU: R M TI5HLL (IoU)o ZEZETF ClassMetrics . ToU BITIE,
BRE5 SEBENLER, TieEAMHE, o WeightedloU: FREZEEITIIH L loU, R G E S INAL(E,
® MeanBFScore: FRE BRIV TFITIA5 F1 (BF) 1§59.1%(EZEF ImageMetrics.BFScore
, , BT,
metrics.DataSetMetrics
ans = table Tﬁgﬁﬁ’v
GlobalAccuracy | MeanAccuracy MeanloU WeightedloU MeanBFScore 15)257‘5%*’54‘7"
=] =1
1 0.9220 0.8976 0.6709 0.8511 0.7833

ERERFRETETR 92% NERF= FUERINE, BRHBIEGREX
= B ?N R M ub ge IE IR A& — 1 E&AF, (BAREEIRAITTA, XTER
B A LUIRRIE?

& MathWorks' 24 | MATLAB SREEF S S AT


https://www.mathworks.com/help/vision/ref/semanticsegmentationmetrics.html

5. FHEMSS

BEEEMRIR RIREGRREHE, FA eI UE B EET.

metrics.ClassMetrics

ans = table
Accuracy
1 Environment 0.9485
2 Building 0.9055
3 Pole 0.8156
4 Road 0.9165
5 Lane 0.9310
6 Pavement 0.9288
7 SignSymbol 0.8274
8 Car 0.9403
9 Pedestrian 0.8895
10 Bicyclist 0.8729

4\ MathWorks

loU
0.9059
0.8456
0.3104
0.8912
0.4550
0.8187
0.4727
0.8283
0.4860
0.6952

MeanBFScore
0.7871
0.7828
0.7683
0.8825
0.8242
0.8673
0.6441
0.8212
0.6717
0.7875
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5. FHEMSS

pic_num = 200;
I = readimage(imds, pic_num); - Ground Truth vs Predicted
i ® Bicyclist

Ib = readimage (pxds, pic_num);
IB = labeloverlay (I, Ib, 'Colormap', cmap, 'Transparency',0.8);

Pedestrian

Car

figure

s BTEXSEIRSGR

C = semanticseg (I, net);

CB = labeloverlay(I, C, 'Colormap', cmap, 'Transparency',0.8);

SignSymbol
Pavamant
Lane

Road
ﬁgur e Pole
Building

imshowpair (IB,CB, 'montage')

Environment

HelperFunctions.pixelLabelColorbar (cmap, classes);

title (' AR SFUNERAITEL ")

SBEREE— 2 S, FINIEE R ATIZN %N A TE. TRES
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https://www.mathworks.com/videos/deep-learning-demystified-system-design-and-implementation-1510587290588.html
https://www.mathworks.com/help/vision/ug/semantic-segmentation-examples.html
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w15,

o ERKIEHICIZ (LSTM) SEEBEFI LHRNES EIEH1TO R
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[ DEEP LEARNING
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{SEF LSTM PIZR3F A SS5EThH 1T 572

B, Bl 12 R ME se F LHIRAVE SRR N IUE T #HTT
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LSTM M+ 7B SR D RIS, RAES T NFTIEIE ER LSTM,
A BT RIRpY 5 SRS 8] KT I,

LSTM IR —TBIFHLZ LS (RNN), A1 F S8 E] 2 K 51 HE Z Bl R K EAR R X R o
512489 CNN R[E], LSTM B BUSEFN Z [ RY AR TS
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LSTM 5244

TIME STEPS

OBSERVATION

DIMENSION |
LTSM LAYER
INITIAL (TSM LTSM LTSM FINAL
STATE Unit Unit Unit UPDATED
STATE

LSTM B —RTEBAREN, 8T RARYRT—MREHENEE.
£—1 LSTM BT RBYIENEIRESH F 5895 — B E D K T3,
AR ERRRMSRERIEL T—1 LISTM 7T,

LSTM MEBaIZIOA R FFIMNEM LSTM B F5 I NER 7528
&R A NEE. LSTM BF S F 5 E IR 82 K Z BB KER IR # X o
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TEHUBTHNAINNTARE LSTM RERMIIEHITD 2.

SEQUENCE LTSM FULLY
INPUT LAYER LAYER

CLASSIFICATION
OUTPUT LAYER

SOFTMAX oy
CONNECTED LAYER LAYER

MBRIE—EEFIEANE, AT LSTM B. ERENS LRI Gl
BHEGR D RIREEE, (BFUNRATE, AL S EREZE. softmax
BN EEE RS R.)

ARETM IR (FIEMN LISTM B) Z2fE, FAES EHEET BT
SRR FENE S H T RAIRE,

HNZRIFRIMBTEFFEIE L1780, EREEE 95% R XYIA]1AY
ENIREEN ARG, XTERES ARERR.
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https://www.mathworks.com/help/nnet/ug/long-short-term-memory-networks.html
https://www.mathworks.com/examples/neural-network/mw/nnet-ex92502912-classify-sequence-data-using-lstm-networks
https://www.mathworks.com/help/textanalytics/examples/classify-text-data-using-deep-learning.html
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Training Label Distribution
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https://www.mathworks.com/help/nnet/examples/deep-learning-speech-recognition.html
https://www.mathworks.com/help/nnet/examples.html#mw_18f9e1be-5c9a-4a82-bb4d-8fa4eea9c767
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https://www.mathworks.com/solutions/desktop-web-deployment.html?s_tid=srchtitle
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