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detectBRISKFeatures () $BRISK(a—7F—)
detectMSERFeatures () SMSER¥FEI R
> JHEDHE, (SURF/FREAK/BLOCK/BRISK/HOG)
[£, vpoints] = extractFeatures (G, points)

[£, vpoints] = extractHOGFeatures (I, points)

Computer Vision System Toolbox™

4\ MathWorks

31



4\ MathWorks
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e

NSvF> LR ROIFITI—F—%0) BRE 52y REER
S (ROD) ikt AR ATT AR IO—Ril
NS - OREME ‘

pointTracker = vision.PointTracker; s NSYH—DAT STV PDERK
initialize (pointTracker, points, framel); % BRHEULEST. FSyh—Z2#H34E

RERIV—L ETRSYF>T '

[points, isFound] = step(pointTracker, frame2);
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Jovs : 3x3 L

[feat, vis] = extractHOGFeatures(im, ‘BlockSize’, [3 3], ‘CellSize’, [5 5])
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NIWFISASVM (ECOC)

gitfz © t = templateSVM(‘Standardize’, 1, ‘KernelFunction’, ‘gaussian’)

DFEas

d = fitcecoc(X, T, ‘Learners’, t)

Y=

1039.06
230.469
395.313
429.688
910.156
429.688
457.031

1691.41
3218.75
728.125
1410.16
1449.22
2344.53
1574.22

NJL
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1039.06 1464.84
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>> classificationlearner
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EES
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$%0) a 470 7 }llj‘u Z“ A ) g 470 >> regressionlLearner e e
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CellSize = [4 4]
Feature length = 8100

Image Processing Toolbox™

e N S Computer Vision System Toolbox™
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visualize facenet output
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Computer Vision System Toolbox
Parallel Computing Toolbox

Statistics and Machine Learning Toolbox

a4



BIDE—>3a0Fv I Fv

N—h-2 D3 CEAEEMFEUSL. EMFRER

Image Processing Toolbox™
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4\ Preview - Logicool HD Pro Webcam C910 (wi... | = i =] ’ XS ]

4\ Figure 1
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TFAIUF) Tools FTRLUBWI(D) T+4>RI(W) Help ~ |
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2558 FPS Readv to start acouisition. 175255311 |

Preview Acquire

:7Start Preview | Start Acquisition irTrigger‘ | Stop Acquisition "E

DEHS A ARKOUBEL- G 0E nDd

x: —00347, v: 00007, z: 0.1566

[ Teaching Online ]

[ Enable Torques ]

[ Send Trajectory ]
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1) Click on SETUP to start the connection (wait ~10-20 seconds)

2) Click on PLAY to run the model
3) Click on RESET close the connection

Kinect Sensors

ROS TCP/IP Connection

IsSkeletonTracked

SkeletonlDs

Coordinates

Positions

Skeleton Selection

ot L A

“ \u

NAO Controller

Update the IP address of the ROS server in the Linux VM in the ClickFcn properties of this SETUP green button

ools Desktop Window Help

PR4Z- Q0B a1
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file panels  help

yeerat | <5 b Comers

O Time

ROSTime: | 1472126945.22 3 Wall Time: | 147212695890 | Wall Elapsed: | 3170.30
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Image Processing Toolbox™
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7+ createMarkerMask1.m P ——— [v] BW2 492x658 logical
— i o
# imageProcessing.m Wi F|gu_re ;) : [Sr& s aca640-100gc) [v]Bw3 492x658 logical | =
#) IMAQ_rotationSpeedGige.m ... § 27 W T # Y= ST O4> AL ¥ |1, 'BayerBG8’) [V] BWC 492x658 logical
FOSEY R RKRODL-"|id) [v]BWc2  492x658 logical
— — R ¥
- I/D I ES T 3 [FBWe3  492x658 logical
; FHc 204.3075 3
§ amePerTrigger; fcenter  [350.7429,264... :
g [ centroids [527.9170,162...
1 bs = frameRate; [t centroi... [527.9170,162...
, e ] fL 1
11 ExposureMinimum’ ; L =R
{H fno 0 (
12 . [H frameP... 4
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Parallel Computing Toolbox™

-

4\ MathWorks

55



w7 —Ih 5 EFIE

- T —YEEFLUTEER

4\ MathWorks

Image Processing Toolbox™
Signal Processing Toolbox™

JPEGEI&RT —4

—fE{ts—4

ECG data (original}

—d—

ZA—9/9&
E—o5—F

Original ECG
Smooth ECG signal

R-wave and S—wave in Noisy ECG Signal

20 100 150 200 250 300 350 400 450 500

56



ThingSpeak®iERAHI
ERT DA

AITE 2SO B EHIfECthingSpeakWrite
INY R LITENITERESIREZ ICITERE. [£
RFfEIE D VBT AMYEEA TUVVRD DI 17388 T
BENTCEERZEE DB TERERDFTT,

LJThingSpeak™

..

K[5k- RKEDEFTDIEH

S, A
/
4
A g/
e, 4
2 o
¢ /4
>

TRk - e DEF T DGR

DASBURNSEZIREN T S
1>E1-5E23>07)VIUX L%ERaspberry Pilc
E&U., BIROZBE=%ZEUAl, ThingSpeakT(&
BSUIRETT 52 BRICEINBACE IREDY
— MPMATLABEEZZ FHWTERTI BCEN TEET

APPCTYROTVWERE/EEZED
T —AUNEHBEY) DR R EDERFEN D FRHARE D
£t78l, Arduino/Raspberry pi + ThingSpeak
(CED. A TFHTE#HERAS AT LZIEETEET,

b n:){::} ! U

"

HEYDRk R ECixE WEB_ L T#RA|

ER- AR—YRZDETOER

HERMESEA I THEREREO
F—AREEThingSpeak L TCITSTENTEET,
Zofh, NIRE. SBE. MEIBIROT —5ERE
INIA-ADEIFUREE /AT (ICRI PRI BE. EFE(C
HUTTIS A MBEEBERTEEY,

4\ MathWorks

57



4\ MathWorks

AN—bIIASDGPST—H%ZFIRIL

https://thingspeak.com/channels/189917  ThingSpeak E®Analysis/Visualizationt&gE
R

[/ ThingSpeak™ N ="

| - @w.oé

ZAAIRAET r— _> e g
GPST—%UXEE | | i | sk e 5

3 DITENART i L (CERiEE

~ | MATLAB Mobile™THR—h
AY—bIADDEIY

DRE - 5AL/MES/ B
-ARE  -BE/MRE/SE(GPS)
13535 ERS/IRS

58


https://thingspeak.com/channels/189917

~J

\!
H

\I
a

- 17:00 ~ 17:15 F£EH/QRA(15593)

4\ MathWorks

59



=¥l )

- [EFUE - ES0E(CRERMATLAB
- BETCEERREBEIREREUVCHAERRE
— EHERIFAIWOHASTT )I\A AN EEZ ST HAH . BIRAL
— ERRGUIZ T —23>
- WMFEOF Ez2ETS(GlTiaER O] 8E
— INUDTPSETE LT . vJRAL
— DERIREIERIBLHOTINT—-23>
— TA=J3-Z I REDBERFELE R (HEH»EDE
- EEMEEETERU7II IV Lz R
— AIASVPKIinectRED/\ - ROIVES B HEHEE
— ThingSpeakt—ERREDIZTTRI —ERICEEHE

MATLABZARZTHIFE(CHIZIL TS0

&\ MathWorks’

60



4\ MathWorks

HRTOPKZFICHITE. MATLABEIEY A M1 EYAEAIR
s

« WW 850 TE2#Y

. RS SYEs
TOP25T(E 24KHEEHF
TOP100T(d 76N ERHIH
y>)
B SR THI380%EN] (S0AE=191A%) I

700

BT K-JAGERKSGBEKR-VIIK-KAISTE
NI 2w JA— ML,

North America ®Europe ®Asia I I I I

0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

300

200

100

61



&\ MathWorks’

TAHSMtE>Y A BEIREE (RRXFER)
%2017 AR R TA37A%

INYIKREF T KEF
BHEPAFEERER ZHITEKRF RRIERIKE
R | L LB 7 KR BIERDIKFE THEREARZFE
DEKRFE ST EKRF AIREUBEAXRFE
[LEThIIKEF RIFFEERZEXRE RELKRE
FNEHIE YT K ERITZEXRFE BEFEAE
SIETKF BRIREEHL K 1bBERIZEXRE
S LTHRIKRE HRSARE 1bBEIBHRKEFE

FETEKRF

E \/j(?r ;fl-fﬂjii
BRI ZEKXF
%_LL'fnj(%

JEPEFTIm A F AT A B K F
aFKF 62




MATLAB Central

MATLAB/Simulink1—-YOA—-J>131=71—

File Exchange
— MATLABOI—R, Simulink®F )L, RFI1XNEDT—
RIPAIIVT7yIO—-R/F9>0-R
— J7AVOFHE, OA> N, BREIOETE
— 9,000A EDT7ALIV. —A®HID400L L DI%FE. —
H&lzh25,5000450>0-R
Z1-AINN-T7
— MATLAB/Simulink(CBd 9 2% ilisd smDImEL TDIT
JIA=S 21 -TIN—-T
Joy
— RERARICEEIEMathWorksHFEEHSDI%TE
— blogs.mathworks.com(C 7T ALTTFauN,

Based on February 2009 data

B MATLAB

Search  MATLAB Cental

[ TRIAL SOFTWARE

MATLAB
"SSIMULINK'

MathWorks
Ccree rs

3 Upcoming Webinars

PD Control Made Easy

www.mathworks.com/matlabcentral
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=HMFY PO FEA

EERAEREZROBAEZOHEERB T ERLE . ST TN TOI S LN
Ty MR orEEHMmAFY MR L TWE T,

st B E R B INT0T5 A

%% BER—ZROBBLIPRA FL—Yary (HEEHE)

26.1 ﬁf&/\ ZG)EQII//ZH/ av ({J-EA'E) ' clear all; close all; clc;
' 5% 2DDEROHR - T
Ehabtt- 290)4;—/ orig = dicomread('kneel.dcm') ;
moving = dicomread('knee2.dcm') ;
figure; imshowpair (moving, orig, 'montage'); $WARTERE
imshowpair (moving, orig) ;shg; SERTERT

%% BER—ZRDOLPR FL—2a VET-RFE

ig('multimodal’) ; [optimizer,metric] = imregconfig('multimodal'); % /NTAAEKE (AlaDT/iA
+ BEA-ADLAN L2 R R R DIEEEEH)
A e ARy D S S R e P R e S optimizer .MaximumIterations = 150; s RIEEH
[mregivert?, SXEHBILHE |, optimizer.InitialRadius = 0.002; s PIEAREEE

= https://sft.mathworks.com/human.aspx?r=924117553&Arg12=filelist&Arg06=210507654-
68dc7132bac606c5a336a191d97ab31f

= Username : customer
= Password : MathWorks
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~MATLABNS7 JCATER A1 IY—EA~

. Cloud ETHAA 55954 M- |
— 2BFREICENEETI-A"MATLAB Onramp” S e

— OBRMEMA TEZEMI-2EHDET e pr— 'H:
o -

[ﬂ Hi— b web -+

MATLAE Academy

» MATLAB academy

= Chapter 2.3 Using Built-in Funcfions and Constants FE A
IS4

. Task 1
Practice 5

MATLAE 2200 T

Complete the tasks below.

Task 1

Info: MATLAB contains built-in constants, such as pi to
represent T
>>a = pi

MAITLAB em :
3.1416 y et
Also, although only four decimal places are shown for 7, it

is represented internally with greater precision. M A I LA B O n rG m p

65
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YouTube MATLAB channel

(1] Tube ) FES

MATLAB =

F-=4  #E BEVRAF FeLF

http://www.youtube.com/user/MATLAB

wE

Release 2016a Highlights
1RiE0lE 277 [O] 4 AR

See What's new in Release 2016a:
https:/www.mathworks.com/p...

Release 2016a includes new releases of
MATLAB® and Simulink® as well as
updates and bug fixes to all other
products.

R2016a includes updates to MATLAB,
Simulink, and 83 other products....
B &ERT

! MathWorks.com G+

FEF v+ 2l
‘ MatLabTutorialFull
F R IE R
tutorial matlab
R FR R
= CAE Tutorials
F 7B R

MATLAB SOFTWARE
Feo FIE S
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YouTube MATLAB channel
~AAXREEHNFT

M Tube M MATLABH #3EE'F 0 Pu70-F
4\ MathWorks s,
. . MATLABH ~7 7 (all Japanese videos)
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Image Processing Toolbox™
= 1—7—. F&RH

= 0] FRYTHL

= RIEEFRD ()L YR T
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= TN T—33> (FEESDE]) e 4
= ESROMELEDOE 5

Computer Vision System Toolbox™

= AIASFPUTL—23>

= R T EEHD
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= vt

= A7 AET 3> - 3DFERR

Image Acquisition Toolbox™
= T)\AANSIEHR, BhEEEZERDIAH
- JL—=LT3)UR—=R
- DCAM, Camera Link®
- GIigE Vision®, Web/h X35
= Microsoft® Kinect® for Windows®

=

Robotics System Toolbox™ e ————

= ONTAIAZN IV LBROZIE

= MATLAB:Simulink&ROSEID
A2H—TJI14R

= ROS./—R4RK
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Statistics and Machine Learning Toolbox™

Neural Network Toolbox
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Iris Outlier Detection via One-Class SVM
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Parallel Computing Toolbox

MATLAB Distributed Computing Server

= MATLAB & Simulink &E#EEUESIALIE
= XY EERYARL S ETESETT
= GPGPU (Ld:él_.lLlE%-

= 3T BIGIRI O

NnVIDIA

= D3RS TEIRIE IR
‘B Distributed Computing -
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k_’iq Scheduler : | |

Parallel Computing
Toolbox
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Signal Processing Toolbox™
= (E5 4R, B EISARR

= Jq)VYERET AR

= AR NVEEAT

DSP System Toolbox™

= BRI
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Wavelet Toolbox™
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Phased Array System Toolbox
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Audio System Toolbox™
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+5I J*%%E j:ﬁ (WASEDIERE(C(E Image Acquisition Toolbox Z{EH)

Data Acquisition Toolbox
(Windows@é’#)
—AUREER— R-ETRIF /N1 X
7TEI’J)UJ(A/D), 7FO0J%53(D/A), T4>4)1/0(DIO)
Hik— hENBR— RS (MATLABD32bité 64bithR T GRERD. SimuIink?“I:I“JG(d:32bit-MLd)c'b*)
Advantech, Measurement Computing, National Instruments, etc:--
HR—NENB/N\—RII7DEM : http://www.mathworks.co.jp/hardware-support/data-acquistion-software.html

CloOMINIGT

Instrument Control Toolbox
A30X0-7, E5FKEERTOMETRIISEDIERT
D PCHEZSE DIEHT

TCP/IP. UDP. Bluetooth (SPP: Serial Port Profile), GPIB. SPI, 12C. RS-232 % ®B|uet00th

Hik—hENB)\—ROT 7O : http://www.mathworks.co.jp/hardware-support/instrument-control-software.html

Vehicle Network Toolbox

CANA>A—J1—X)\=RI17(PCI, USBIE#HiE) DYR—K,
MATLABBIEX - SimulinkJ Ow%

HiR—bhaN2/)\—ROI 7O : http://www.mathworks.co.jp/hardware- supDor‘c/can -bus- software html

MATLAB
SUTR—b. LIS DIN-RD1)
COM, WindowsR51/VAPI #¥HE
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