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MATLABI(Z BIRT —X~DT7 71 RXAE
- BRIEIE 7 7 4 LD D DEFRIAH - NI A THEZRD O DHIA A
| = imread(‘xxx.jpg’): | = snapshot(cam);
- FIET 7 AILH D DFIARK - Web71 X 7
. . : = webcam;
V = VldeoReader( xxx.mp4 ); rin;na\[l)vsehoif(icr:gm);
— GigEA X7

cam = gigecam;
| = snapshot(cam);

4\ MathWorks:



PR—bINTWSFRIEE - E)E|

7+—<v b

imread() IC& Y Y R—FENTWL3
FIFB 7 +—<v b

VideoReader IC& Y B7R— b TUW3B
BE7+—~<v b

BMP — Windows £ k< v 7

CUR — Cursor 7 7 { JL

GIF — Graphics Interchange Format

HDF4 — Hierarchical Data Format
ICO—Icon 7 7 f )L

JPEG — Joint Photographic Experts Group
JPEG 2000 — Joint Photographic Experts Group 2000
PBM — Portable Bitmap

PCX — Windows Paintbrush

PGM — Portable Graymap

PNG —R—X 7N 2y bT7—0 757
PPM — Portable Pixmap

RAS — Sun 7 X X —

TIFF — Tagged Image File Format

XWD — X Window Dump

EE |
http://www.mathworks.co.ip/ip/help/matlab/ref/imread.html

http://www.mathworks.co.ip/ip/help/matlab/ref/videoreaderclass.html

Windows

MPG - MPEG-1

WMV, ASF, ASX - Windows Media® £ 5 #*

Microsoft® DirectShow® AU R— k23T RTOFER

Windows7 LA

MP4, M4V - H264 =T 3d— F t°7_“\7J'(WindOWS 7 DH)
MOV - Apple QuickTime Movie

Microsoft Media Foundation A’ %7 R— F 25 5 X TDOF I,

Macintosh

MPEG-1, MP4, M4V

MOV — Apple QuickTime Movie

3GPP, 3GPP2, AVCHD, DV

MOV - QuickTime Movie $ & O QuickTime WY R—F 3 33L& A EDFER

Linux®
GStreamer 0.10 LIERD 77 74 > THR— F ENBEEDOER

ETCDTZ7y b 7x—LICHBE
AVIZ7 714 )L
Motion JPEG2000
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Image Acquisition Toolbox™
- EFRIZEDOHWD © D EYEIRIVA A1 HE % T2
— JL—LT N

- Analog T pre—
= Camera Link -

— DCAM Ei# FireWire (IIDC 1394)
— GigE Vision

— USB3 Vision

— IPHOXZ

! I\/Ilcrosoft Kinect
> ()3 RGBJ”” = e

T A5

VeisAuLd ¢ e 9IBDILO
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- ImageDatastored 7 =7 ML 2 BEHRT —ZDEE
— BHERADNRXRZEE, ELRDIEITEREZ AT ICHAHL
— THIWVRG/YVTT7AILVTRAICLDZEHTHINY v JHEE

>> imds = imageDatastore(‘./parts’, 'IncludeSubfolders', true, 'LabelSource','foldernames’);

imds
Files: { Label Count
parts ——  bolt ---¥parts¥bolt¥001.png
[ nut |T|—_ ---¥parts¥bolt¥002.png bolt 237
-+ and more nut 108

washer | )

washer 396

imageDatastore countEachlLabel

4\ MathWorks
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Database Toolbox™

FHRYR—FERT—EZR—X
— IBM® DB2°

— IBM Informix”®

— Ingres

— Microsoft® Access”

— Microsoft SQL Server®
— MySQL®

— Oracle®

— PostgreSQL

— Sybase”

NoSQL

— MongoDB

— Neodj

GUNC & B X5&RY7% 7 7 £ X & SQLAE R

— Database Explore

.

i (][]l

BEOYRT LT
BRENE - RELTWS

_/

BSOS - RFIE
FRER - EALW
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Image Processing Toolbox™

[1&”%9_] 'TiE;E@ @'f%%ﬂ@fﬂ (/: J: %) 'j_ “/ I\ 0) E!iﬁj‘ﬁ%ﬂ Computer Vision System Toolbox™

imfill
imbinarize bwareaopen imtophat regionprops

insertShape
insertText

MATLABD B A A EHHE T, IL—IR—ZDOTFTILITY ZLEMR L L
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EGRNED 7IILTY X L it 25
‘Face’ o
7°u 7 7 A )y MACHINE LEARNING .7 7
A ‘Helmet’ :
HERE

m-

If brightness > 0.5
then ‘Helmet’
If edge_density <4 and major_axis>5 = | ||l/[T———. = = comvownoma neuranewon (eNN) FEA=E

then 95% - .
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BET4—7 7=V EBINDON?

30
ILSVRC (ImageNet Large Scale Visual Recognition Challenge) el AlexNet
ImageNet & (X ? ]
SEERHBOMED /- D KRELRERT — X R— X > sl
210000 A 73TV ZHFHH, A7 3T Y EIC10004 DB/ 5
10 -

2010 2011 2012 2013 2014 2015 Human

CNNDZEIZIZ L > TL0% L EDtEgeEm _E(2012)
GooglLeNet, VGGZE D E L CNNAE15(2014)

http://www.image-net.org/

% . ILSVRC Top-5 Error on ImageNet
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BHAMRZ 1 —F Iy FDERERLFE

28x28 EJTIDESR (¥F) Z:RESEIHRET DY MNI—IIBEDH)

layers = [ ...
imagelnputLayer([28 28 1], 'Normalization', 'none’);
convolution2dLayer(5, 20);
reluLayer();
maxPooling2dLayer(2, 'Stride’, 2);
fullyConnectedLayer(10);
softmaxLayer();

classificationLayer()];

opts = trainingOptions('sgdm’', 'MaxEpochs', 50);

net = trainNetwork(XTrain, TTrain, layers, opts);

GPUR#HZHEITHIE. HpNIEXGPU, B FNIXCPUTFH,

4 MathWorks

BHAHE-T-VU>JE  IERILE
BEDEETREM LIFTES

FEROEAREHRLEZERLUT
FHORAZFUOHY

http://www.mathworks.com/help/releases/R2017b/nnet/ref/trainnetwork.html
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4\ MathWorks
2y N)—0 %R T yFTIEBR/N—FIL

BEASWRY N7 —213E8DESBFEZLTVLWBEDA

- 100D B v b+

AlexNet
B NVIDIA® GeForce® GTX 580 2# (c &k 5 b~6HE DO FEH

ILSVRC 2010 - 2015

AlexNet

/

VGG Net
B NVIDIA® GeForce® TITAN Black 4% (2 &£ 3 2~3 B nFE

2y b7T—0BRIT Yy FTEBEDN—FIL
c 3y b7 — U EEDOH 51

- REDHFHRtE v k
P ~ Sl
‘ Hﬂzﬁ@ntﬁ:‘/_’\ ~ ° 2010 2011 2012 2013 2014 2015 Human

Alex Krizhevsky, llya Sutskever, Geoffrey E. Hinton "ImageNet Classification with Deep Convolutional Neural Networks" In NIPS, pp.1106-1114, 2012

K. Simonyan, A. Zisserman "Very Deep Convolutional Networks for Large-Scale Image Recognition" arXiv technical report, 2014
21
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[FIRE] TBFEICLDENT v FDOHEE

100D IEEF v b
ﬂﬂﬂﬂﬂﬂﬂl

001 omp 002.brmp 003.bmp 0C4.bmp 003.omp 005.bmp 007.bmp

011.6mp 012.bemp 013.bmp 14.5mp 015.bmp 016.bmp 017.bmp

023.bmp 024.bmp 023.bmp Q26.bmp r.bmp

031.5mp 832.benp a33.bemp C34.bmp 035.bma a36.benp 27.bmp

041 bmo 042.brmp 043.bmp 43.bmp 045.bmp 046.benp 047.bmp

Lomo

052.benp 053.bemp 054.bmp 055.6mo 056.bmp 057.bmp

061.0mp 062.benp 053,bmp 064.0mp 065.bmo 066.bemp 057.bmp
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£03.90t5 (X2 bery 1) brrgs M Lrry e
LR O4Z.brvg 01 by M brre 7.ty

4\ MathWorks

23



[ZZ]

—\

T A —

75— 7k BYAREE

il

MATLAB » worll
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HRE(E) JEV) BA(D) YMT) FROKYIF(D) D42FIW) ALT(H)
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REQIAIS—
[ &~
= IANT—
@ demofiles_deeple...
myImages
@ myimagestock
EZRHUT
#) myclassify_origin...
test_myTransfer...
a8
) readFunctionTrai...
= MAT 71
[ mynet.mat

3 =]

2017/07/25 10:4
2017/07/26 10: 1
2017/07/26 9:39

2017/07/26 10:1
2017/07/26 9:41

2017/02/23 12:3

2017/07/26 10:4

0.8
IxY
Ix1
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F S0CdS M AROUBDEL-E(0EH D

Orange

)|
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||
7z 0 OTER
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@A

. https://www.youtube.com/watch?v=XMcHIMIT8IE&t=53s
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https://www.youtube.com/watch?v=XMcHiMIT8iE&t=53s

[(8#] T4 —75—=v 7 1 10{TCTEREGEBEE

alex = alexnet; % v b7 —7%ZFUHL
layers = alex.Layers S¥ES A EE

layers(23) = fullyConnectedLayer(5); % B D=3 57-DICtry N T—0 %2 EE
layers(25) = classificationLayer -
d d T AILEE

alllmages = imageDatastore('mylmages’, 'IncludeSubfolders', true, 'LabelSource','foldernames');
[traininglmages, testimages] = splitEachLabel(alllmages, 0.7, 'randomize');
% traininglmages.ReadFcn = @(filename) readFunctionTrain(fi me);

. . 0% =Z=EH
%% Ay b7 —U xBRHE

opts = trainingOptions('sgdm’, 'InitialLearnRate’, 0.001, 'MaxEpochs', 20, 'MiniBatchSize', 64):
myNet = trainNetwork(traininglmages, layers, opts);

) 2433 T—Xty FIBOEYIRL
%% 15 D 1A

% testimages.ReadFcn = @(filename) readFunctionTrain(filename);
predictedLabels = classify(myNet, testimages):
accuracy = mean(predictedLabels == testlmages.Labels)

H v 7 )La— K : htps:/lip.mathworks.com/matlabcentral/fileexchanqge/64008-10

4\ MathWorks'
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Deep Learning Toolbox™

F7VICEDT A =T Za—FNAy b7 -0 R2018b

deepNetworkDesigner

~ 7 AEET
v b7 —7 %35

4 F-T FINI-0 FFAF-

—H HEXE
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gl

L T0) G~

@;j Convolution2DLayer

TERk L 72 @’

Yy M7= D
T XHB— b

2 data
ImagelnputLayer | |mageinputlayer Name [ conv \ ~
= Xy b7 —=7D

& I L FilterSuze | ‘
et Sequencelnputlayer —

| [ ORI
Y ET A @ convl . . Stride Iﬁl’; ‘ = I:] I /
Convolution2DLayer in S S & FUBET- rrecy- a
3 st ? f LIk B 250 0 e
_ TransposedConvolu:-- l @ iR ! ——

: ol relut o
% FullyConnectedLayer s B Rel ULaves —

BEXry bT7—2D
A4 VR—F

ﬁ LSTMLayer

— .
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= s
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Deep Learning Toolbox™

953
El

M
Y%
S

] fR4b 1 se 185 (Overfitting)
ETEARBEN]

FE %U)_H‘Eﬂﬁc‘:””jr | °
— —— | - IERMEIEZ K& <
= e 3 Ay MERERLT
= E - FEERFAE)

& (Underfitting)

_.;j : cxy hNT—SDEE
] . | . EAMEIE % & <
iningOpti | 3=y FEEPT
opts = trainingOptions(... - v b
'Plots’,'training-progress’,... " — ) rL'ﬂ—_il‘_—(@ﬁm )

'ValidationPatience', 3);
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- imageDataAugmenteriZ & % imageDatastore T
@1& 7—':\'— & @*}K ’?:;E Training Images
- R =L P ﬂ,.
AN —
— [BlER imageDataAugmenter

ZOHIRZE M ITEA DT — X ZHhk

ImageDataAugmenter —

- BEBROKELEITIXY v b 201/
— BEADVELC, FEHND FLOALABWEEICHEREN
— BFNAZICE L, AN MEAE L
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aug = imageDataAugmenter( ...

'RandRotation’,[-40,40], ...

'RandXTranslation',[-10 10], ...
'RandYTranslation',[-10 10], ...

'‘RandXReflection’, true, ...
'RandYReflection', true);

C
o o
0

[Elgr, X7 —Ib. RER. BH...

4\ MathWorks:
50D vHIERE
(ofjojofofofofol
(o] o ﬂ [ 0] - BEE

SOBEDERF vk
ofofofolofo]o]s
ooonoooe
Slelelelole Lol
Slololelelolo]
Celolele e lelol

KIELEY

29



EERAMEHEMDH ) FE

- FEIH Y FHE

- B7 7Z’C—I—/\7Zt7_-“—§?75:i%ﬁﬂ‘ﬁ“é

-~ AASNZERD T T R LBEA]

FENF Y b

4\ MathWorks

FeM% (Anomaly Detection)
EERT — X HRigICDE L
BEeEhT —2IEERA - FARIAT]

?
=

~

30



[(BIRE] T4 —7F7—=v7IckdFy FOEE

100f@ D>+ v b

001 .omp 002.bmp 003.bmp 003.omp 005.bmp 007.bmp

011.omp 012.bmp 013.bmp 14.bmp 015.bmp 016.bmp 017.bmp

023.bmp g26.bmp

032.berp 33.bmp C34.bmp 035brmp 036.bmp

0%3.bmp 044, bmp 045.bmp 046,benp

052.benp 056.benp

061.0mp 062.benp 053,bmp 065 bmp 066.benp 057.bemp

EEOHDHF v b

3.bmp

TR A

%’91001!@43 ;%\ ﬂ/fémmﬂﬁlcz)f!i%%%ocmn% H

BE&Y > 7 )L O — KB H: https://www.youtube.com/watch?v=brNuygyOmBQ

4.bmp
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Donahue, Jeff, et al. "Decaf: A deep convolutional activation feature for
generic visual recognition." arXiv preprint arXiv:1310.1531 (2013)
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4 Ul Figure

List
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OK 6
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OK 16 ~ |
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Operation 1

[ Run
| Forward next & Run

Run All

Operation 2

| Upload Image
| Open Folder

| Export Results |
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MATLAB Compiler™
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27—k 7+ v TRE L -G % Z 05T ATLAB Compiler SDK™

MATLAB Production Server™

- EmfEth R~ — 7+ v TCHIE
SEA LD o ERINE DR,
v b= 0BRE=>KEERL

1. URL7 7t X )
> MATLAB Production Server
) (. 2HMLZ7A Web 4.y 4Tz R o> 4
Server g =
o —p . Request <«
T | .. -
) 6. fFER DT | 5. R &> 4

DHdr FEAHLV l~ =7

Clip 0.99813

= ! mat
vy F U =T 57—V I HBTMATLAB A FIBT 24U v b

- BIRABLNITEEICIICLOHONBE TL—LT—7
°1’F07‘:i“/ I"7 7%‘:’?( R T L \_%}mecg%
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Excel Standalone
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P %% BEN-ZOBEILSAN -3 ((IEEH)
261 BEA—AOBEWML AN -3y (H8EE) clear all; close all; clc;

%% 2DDEHRDFEA - TR

orig = dicomread('kneel.dcm");

moving = dicomread('knee2.dcm');

figure; imshowpair(moving, orig, 'montage'); %NTERR
%%

imshowpair(moving, orig);shg; %ERTERR

%% MEER—ADL AN —23>FET-FTR
[optimizer,metric] = imregconfig('multimodal'); % /\SATEETE (Bl DTNAR : BRZIEEEH)

llllllllllll w hmbwponnt Ly malthidal ') . . . . Y2
S R optimizer.MaximumiIterations = 150; % RIEEIEY
Wi ntmad = AMempiates fmeeing, ool Caffine', eptismiser. wetrial optimizer.InitiaIRadius = 0.002; % FIEAtRZREG
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Parallel Computing Toolbox
= MATLAB & Simulink &EH#EUALFIALIE
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MATLAB Distributed Computing Server
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Image Processing Toolbox™
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Computer Vision System Toolbox™
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= vt
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Image Acquisition Toolbox™
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- DCAM, Camera Link®
- GIigE Vision®, Web/h X35
= Microsoft® Kinect® for Windows®
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