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Live Editor
BRI OIS E4% 7 IR A D% HlR

|=| Live Editor - C:\Demos\16a_Demos\live_editor_scripts\Sunrise_Sunset.mbc EIIEI
ot/ f 2 R - Crmmewsn -
- _I %tt’j- j } E Find Files -
BJI UM = Equation

o H it d~\7|< % o an gﬂio ENERERf > B

32 New Open Save (15 Compare ° .“/g &2 Code Text Section & Hyperin Run Run
D ’ / . \ - - ~ = Print | Find « | |Fap Break |=| Image Normal Heading Al Section «

FILE NAVIGATE FORMAT INSERT TEXT STYLE RUM
| Sunrise_Sunset.mkx |+ |

For this example, we will use Boston as our location. We can - . -

see how the solar time correction changes over the course of a

— N —_ ) — —_—
j — S 7 Y/ 2 |\ﬁ year. longCorr = 15.7600
. j / AN 1j— \ j solarCorr = 1x365 double

—_— —_— . o | Y —— long = -71.06; 12.9548 11.6163 11.1706 16.7361 ---
1293071 T RRIETEIR o o
— . olar lime Correction
e S, ERAA UTCoff = -5; N
longCorr = 4*(long - 15*UTCoff) 30 /\-\
days = 1:365; - / \
B = 360*(days - 81)/365; -
}.L + W EoTCorr = 9.87%sind(2*B) - 7.53*cosd(B) - 1.5%sind(B}; g 20 \
\\ solarCorr = longCorr + EoTCorr § N /
- WLIBEEERED T4 £ s \ /
w — clf 10 f ;a'": —
I plot(days,solarCorr) 'x__
] httt’((.gzt&) C%/l\ axis([1 365 @ 35]) AN /
title('Solar Time Correction') 0 e
xlabel('Day of Year') 50 100 150 200 250 300 350
ylabel( 'Minutes') . Day of Year
* -
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Live Editor
BRI OIS0 L4 2 IR A D% hliR o me—
ﬂ /\nm M/\ )

- T OREERE "
— 7] Figure (CX19 SXIFERLDEEAR e b WW UVVU\J L \/
EhFSEN, XA— L. BADDIER P [

hold on

plot ([O,n], [m,m]}

hold off

titlel'Mean of Random Uniform Data')

— R IFT1AZERUI. 12953974
J1 LaTeX 28 /ERKEIREE [ s

I 5 R LM i = Equation m
BLUN ) [5] 5] Znmn .
Yo aR R . z Equation Ctri+Shift+E

- 7I-_ |\77|-_7“J h*%ﬁg%iﬂjﬁﬁ LJ’:: = Break | § LaTex Equation  Ctri+Ait+G12 Title

F ORRAST INSERT TEXT STYLE

MR OERETTA S

— Y : a A wm o o)
JA—UR . EEEEEXEEEEAN : @ |8
n 6 9 «t k p v ~E& o w KEE S FHIR o
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App Designer v _—
DELOVTSUBERORDOFSEE | S e

- App Designer ZfERAL. 7JURFL | {0 -0- S L— —
J—FRIFEOESERE. ZI=RAE .
_ I-HAUH-TIMR THA SR o :

- UIO2R=%> h@ﬁ@ygx — ”

- J-FHAEHEEDRS
BHRADIT(ICLB., 55t 1—¢. |
J—RE1—DAA1 MEHE
- ATTIMEMEOI-T1>IRRICLD, e rerr—— e
J-FOBFAME. EEMEom_E . e

function startupFcn(app)

function btnMonthlyPa tButtonPushe
% ( lculate h m hl/ payment
unt = pp mLoa A unt. Vl

rat app.n I te tR te.Valu /12/100 H
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PRA> IHZTO-5—

- MathWorks® OY—JLiRkwJIX. 77V, B EF )b, \=ROI7HR-b,
12171 D¥EFE%Z MATLAB (GENNBEIHE

— MATLAB TER7 M ZHE. 1AM
(917730 %RIRACEN I D EIRL)

— File Exchange m5. 1=1=71IC
RS- RPEFTILCTIER

vvvvvvvvvvvvvvvvvvvvv

TISON: i [EEmmm
: LT ZOIIINN B
lAB TS i,ﬂﬂnmg .
(& VRANINNSS:

BNAETA - PRADIHVZATO-35
http://jp.mathworks.com/videos/grouping-operations-for-tables-and-arrays-106801.html



http://jp.mathworks.com/videos/grouping-operations-for-tables-and-arrays-106801.html

@\ MathWorks

Agenda

- fFXB3TA—-NYH



D357 2y hI=97) VX L

)5 THERRDIZHDFTUV\EEEX
— graph tiEp)
— digraph (BME4J3D)

D MATLAB AT 1) MNRIFRICIRZ DT STAT> 1Y

EBEDTFTITLATIN cemy57. Hism)sT. BERS7)

SO DHDRELR

— shortestpath, shortestpathtree, minspantree, distances

VAN

EF 4 — graph, digraph 75X
http://[jp.mathworks.com/videos/graph-and-digraph-classes-106802.html
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string g%

SR BTFANT =D
RIE LB RTF

= TEAMzERYIX string
— XEYZIZE DM L
— ARL—=23>0OERE

= SFHIEBREDOAVY R (BBAHEEN)
— RFREIEHA

4\ Command Window

S

>> 5 = [string('Square Circle Triangle'); string('Red Blue Green')] ~

5:
2x1 string array

"Square Circle Triangle"

"Red Blue Green"
S
s>

>> replace(s, 'Sguare',

ans =
2x1 string array

'Rectangle')

"Rectangle Circle Triangle"

"Red Blue Green"
Jx >>

contains / startsWith /endsWith/ replace / replaceBetween

— faacIEl

join/split/strsplit/splitlines

>> preprocessing Osaka
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timetable &!
A AR TFEDT 458

52 A>T D ACEEADIEZ 351 LRI TIFED
T=IIWT-5DEE

= TABRIOYATDRRBRDINT -2

= SALT-IIINZEIEIZHDOEAFEL
— T—HDOBER
- —EORRRE TXYISNIT —YDIERK
- BEOT -y hORE

= Table Z2DXVy R RI&EE
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Time Day Total Westbound Eastbound
06/24/2015 00:00:00 Wednesday 13 9 4
06/24/2015 01:00:00 Wednesday 3 3 0
06/24/2015 02:00:00 Wednesday 1 1 0
06/24/2015 03:00:00 Wednesday 1 1 0
06/24/2015 04:00:00 Wednesday 1 1 0
06/24/2015 05:00:00 Wednesday 7 3 4
06/24/2015 06:00:00 Wednesday 36 ) 30
06/24/2015 07:00:00 Wednesday 141 13 128
06/24/2015 08:00:00 Wednesday 327 44 283
06/24/2015 09:00:00 Wednesday 184 32 152

>> language and programming.mlx
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datastore #!

KIIET —HINDT7 IR

XJEUIj —D[o]k¥

- ?‘—9Z|\7Ui sE A HIFREI D IS HE
— WRT—HICEHEIT DL N

Datadl.cev
DataQ2.cev

© HSTr A ) Doatacer
— TFAB
— matJrA( Il

0000

>> ds.SelectedVariableNames={'model_year', 'veh_type','curbwt'};
>> preview(ds)

ans =

_ E{% model_year veh_type curbwt
— 2008 Car 3500

- J 9/\ X 2008 Car 3500
2008 suv 4500

2008 Suv 4500

—_ 2005 Truck 5000
2008 Car 3500

2008 Car 3500

2008 suv 4500

- Reading Big Data into MATLAB
http://blogs.mathworks.com/loren/2014/12/03/reading-big-data-into-matlab/
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datastore D{EFH

e,
- NUF1-tyYINOEmERET -5
— 2008FEN52011FFTOT—4
— 16M LJ—-F. 45 J4=)LR

- RN
~ )Ty REBOE R FER
- BN TVSEIOSSETDSS
J\ ATy REDEIEZSTE
. AHICE
. M

&\ MathWorks

mani_id wveh_zip insp_vyear model wvear make
325 1089 2011 2008 '"Hyundai®
325 10849 2009 2008 'Hyundai®

% Hybrid Cars Registered
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tall A5l
AEVICYREDESRVT—HDI/R

—

- tall: XEUREDESSLRVT (T T ET—HEY

®
sx28774) B @571 Bl F-9~-2 ﬁﬁa;';‘f{‘;ﬁﬂ o

Statistics and Machine Learning Toolbox

O PEIEEIEE k-means 75254
FRRD DT
MATLAB :ﬁ% %7?):{2@ I)T'Eﬁ
| . \ - _ﬂrb l_/uv 2@'5
Tall B3l FLAUZ A EIEIJBE} j’?rﬂ )%

Tall Array XTCEIZRIA

https://jp.mathworks.com/help/releases/R2016b/matlab/import export/functions-that-support-tall-arrays-by-type.html

15


https://jp.mathworks.com/help/releases/R2016b/matlab/import_export/functions-that-support-tall-arrays-by-type.html

@\ MathWorks

Agenda

B 2 R

16



&\ MathWorks

2015
Statistics and Machine Learning Toolbox ®7 7V 2017

A\ Classification Leamer - Parallel Coordinates Plot S | B S
= r=
/ ‘Il \\ 7/ ‘__I?_I O = Az T.I?.I O 98 2 ) & [ = 4
/s 7 /e 7 New Fealure  PCA Boosted | Bagged | Subspace  Subspace Advanced Tra  Scaffer Confuson ROCCurve  Paralel Export
[ | Session > Selection Trees Trees | Discriminant KN Pot  Matrix Coordinates ot Wodel ~
> x4 \ FLe FeATURES ClassFER TRANING FLoTs ExPoRT
Data Browser | Confusion Matrix | Parallel Coordinates Plot | ScatterPlot » | ROCCurve |
w History Predictors: Parallel Coordinates Plot of Validation Set (150 observations)
/ * = g VAN 177 Tree hccucy: 86.0% | |[SepalLenath Model: 6, Ensemble
D N — 7\ Simple Tree A fentres | ||Sepatiictn
PetalLength
> - - 2 ¢ Linear Discriminant Acrser 96.0% | ||oc v
Linezr Discriminant 4 features 7
Scaling:
3 | Quadratic Discriminant  Acsreor 960% | [ \
® one v
h3 / / (N — N7 \ LY Quadratic Discriminant 4/4 features. 6 A
— / , \
’ | I N = 4 70 sm Legend \\“\
— r—
C Linear SYM TS W
— - l I n et Correctly dassified 2 A
5 0 KNN . : — selosa N
T e restres — versicolor 4 W
- virginica \;A
— 6 Ensemble hensey 96.0%
=\ ~ ~ — —_—\ Boaaed P Misclassified - true class is: a3 ¥
agged Trees e
~ ] 4\ Regression Learer - Predicted vs. Actual Plot 92 X selosa
I l=l] _ 7 - Ensemble sy 947% % versicolor
— Subspace KNN 44 virginica 2
& = & w Current model 1
| Quaddatic  Cubic SVM _ Fine Megum | || — | Classifier Resuts.
| o | A\Y SVi Gaussion . Gaussian ..
Status: Trained Color of misclassified points
— (=1 =] — J Training Time: 00:00:04 OEETOETEE N o
K ° Response Plot Predictd || Favarite Model. false S, %, “,
Classifier Ontion: -] |\ Te class ad %o, Y, s, e
13 07T AR Original Dataset: _fishertable Observations: 150 _Predictors. 4 Response Variable: _Species Response Classes: 3 Size of Dataset: Validation:
i ree M
Lestchange: Simple Tree M testares o ™
21 sw sE: 351 == LeAC praciion
Lastchange: Linear SYM 17 festures
22 s ANSE 299 How 1o use the predicted vs. actual
Last change: Quadiratic SVM M features plot
23 SV™ RMSE: 343
Last change: Cubic SVM 17 featares 2
g
24 s RMSE: 398 =3
Lastchange: Fine Gaussian SVM 7 teatures g
25 s 3
Lastchange: Medium Gaussian SVM g
2
26 s RMSE 303 e
Last change: Coarse Gaussian SVM 77 festures
v Curent Model
Model 2.6: Trained =
Results
RMSE 262
R-Squared 089
MSE 687
MAD 168 True response
Prediction soeed ~26000 obs/sec i
Dataset: cartable  Observations: 406  Size: 30kB  Predictors: 7 Response: MPG Validation: 5-fold Cross-Validation

DEEZRA TS DIER
http://ip.mathworks.com/help/stats/choose-a-classifier.nhtml
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stepwiselm

P8 L ESE

12 &
10}

- HDBIZEEVF (Gaussian Processes, Kriging)
— JOINGANI IR HEREET IV | ol
T —SOENENBIN, BNBENBAD A L\
RS NSRRI AR AN TV AEARE L ,.

GEFBEDROENMEFRZIRTE)
— Fls ) N
- O TIINEHNDRVNESICEEVWTFRIFEE N :: «P \
- BHRTH T IVOERINE D G SIS RIEE t 5 /)
— k “rl_‘-|_\ i/\/\//\_\/\_‘_//ﬁH II::::'-_._.-;’::?? '?1::}'*_#’-
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4 Osaka O{F =18 (F':J/n'i) <10°

34.75

34.7 §

3465 f * N

346 : e

3455
1354 13545 1355 13555 1356

R S=htiEs DIZEPRDIRTE |

rrinatRe UTHFIA

>> HousingPriceEst Osaka
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A EFACHITRE: J\ AN\ =)\SXA-HDFED

. ’\’fZEaﬁiEﬂ: I K= )GA=5DT Wy R —F
- 53/ (N=)\GA-FTOF¥BROFEEE s

EHHRAELTES
_ COEMBSERAILT B/ SA—SEIETE
- HOZERELNRTETIIE %1 o

. FBEN LD TS EERRNCHEE %

_ % Ste-3

- {RRTTT 5
- BREAZOFHMmCKENHIND -2
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e e e fre

- HIRFZ 7 IVALD)I\AIN-)\SX-HEEDEENL
1. “fFit” B3Z4D optimizeHyperparameters A>3 %IBH
INSA—FEETE
ctree = fitctree(x,y, MaxNumsSplits', 100);
NA X BB GICELDINTA—TRTE
ctree_BO = fitctree(x,y,...
'OptimizeHyperparameters’, 'auto’);

B MBI ET L

=
(=]
i

o
o

| - ﬂf’%ﬂlﬂm

o
=

#HESNS BRI E

2. M ESE 28 EL T bayesopt RE#a(ER -
- ERUCHIFIAN TEEL
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Statistics and Machine Learning Toolbox

FF R R2017a
AIN=2T4)3. BBtERk ICA (RICA; Reconstruction ICA)

HEN R USFEGh S EOYR—b
AIN=RAT1) (sparsefilt) & BHHEBY ICA (rica)

IR B1E5. E5 A, BEGULIE
RICA — ¥ FEDIRIT T T ICA (HRIZA% T3 AT tlﬁ"’“@%i%%t?%é:tb“_ﬁb
e BRI B (FiI0ME) SNTURWEETE, T DM IBEZIE X AN T]RE

(a) ICA on 1/f whitened images (b) ICA on raw images

I LWLSSENNNRE =“"\BSNlLISEEE

(¢) RICA on 1/f whitened images (d) RICA on raw images

72 % S N
1ENKESSY 1B

- MATLAB THZR 37347 (Independent component analysis; ICA) Z{T75CEETEEFIH ?
https://ip.mathworks.com/matlabcentral/answers/332872

23
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Statistics and Machine Learning Toolbox

t-SNE (t-distributed Stochastic Neighbor Embedding R2017a

SRITT —ADIEIRTIYYES )
DEdS R ARROVDLEAL-E0EH D

Original Linked Circles in 3D 2-D plot of tsne at iteration 260

'.‘..0.0
e0° L »

“‘Q%O °

2-D plot by PCA

2-D plot of tsne at iteration 3500

frerereseennneranm :
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Deep Neural Networks OFlm=

= Deep Neural Networks
— 5T IS BEEINICFES
— IEROEMFEEFELDEIDINCERE

g B
E
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)
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—> mJ]
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Deep Neural Networks D/t

- VDR

— 8 (GPUER): 2B E M DES (1000473V)
— TR Y3 I3ESUTE webcam (CBRBESED IV LA THIB

4\ MATLAB R2015a

SHORTCUTS

AAAAAAAA

FILE
<= 533 | » C v Users b sprasann » OneDrive for Business

[E= R X

|- (7] cee (g el (T) Font D] Uniock @lsEarchD oooooo tation

) E {0 Preferences @ (% Community

= ) [ New Variable Analyze Code
= SN (] Find Files & L L
Hj"’ Open Variable ~ é? Run and Time
New New Open é] Compare Import Save !
Script - - Data Workspace E}Clear\‘vof!:space = @Clearcunmlds w  Library

>> detectCameralmagesWithCNN

Jx

¥ Projects » cnn_des

)

AlO3SIH PUBLLILLIO:

&\ MathWorks
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Deep Neural Networks O7)LJUX

1.

Recurrent Neural Networks (RNN)
- BIREDZ1-3IIyRNI—7
— FFRINT—IDFERTFRICLLEDND

@\ MathWorks

Neural Network Toolbox

4\ Layer Recurrent Neural Metwark (view)

Hidden

Output

Neural Networks

>> net
>> net

fitnet (20) ;

train(net, trainX’, trainY’);

Recurrent Neural Networks

>> net = layrecnet(1l:2, 10);
>> [Xs,Xi,Ai,Ts]
>> net = train(net,Xs,Ts,Xi,Ai);

= preparets (net,trainXc, train¥Yc) ;

28
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Deep Neural Networks D77 JLIUX L
2. Stacked Autoencoders
— =F(C Deep Neural Networks OEFIF B (CFIH
— ¥E 0D CPU/GPU )& o]EE
>> autoenc = trainAutoencoder (X,hiddenSize, ‘useGPU’ ,1) ;

Autoencoder Stacked Autoencoders

29



Deep Neural Networks O7)LJUX

A4 53]

—- FE

(& GPU ZFIF

@\ MathWorks

2016

Neural Network Toolbox
Parallel Computing Toolbox

SHAH#=1—F 1Y NI =2 (Convolutional Neural Networks; CNN)
— FFICESF B TEN T IERE

>> net.Layers
ans =
11x1 Layer array with layers:

1 'imageinput' Image Input

2 'conv' Convolution

3 'relu' ReLU

4 'conv' Convolution

5 'relu' RelU

6 'maxpool' Max Pooling

7 'conv' Convolution

8 'relu' ReLU

9 'fc' Fully Connected
10 'softmax' Softmax

11 'classoutput' Classification Output

30
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'E‘aj"llaj' 1_ 7) l/*\y |\Ij _OT“OD$E$§$:JE:J 0)*” 4 Statistics and Machine Learning Toolbox

Neural Network Toolbox
Parallel Computing Toolbox

3. BHAHZ1-F)IHRYPMI—2 (Convolutional Neural Networks; CNN)
- T E
— FEBHDORYNI-IZMMDIR)(CERF

E(Xew)jos

F
i

i
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Deep Neu ral N etWOrkS 0)7) I/:l\\UZ“_[A Neural Network Toolbox

Parallel Computing Toolbox
Image Processing Toolbox™

Computer Vision System Toolbox™

3. BHAH#Z1—-FIHRYNI—F (Convolutional Neural Networks; CNN)
— Region-based CNN — fEigiX— D CNN

32
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. _ . e R201/a
FA—T 53— (LD R Y& Faster R-CNN NeUrel Netuiork Toobor:

Parallel Computing Toolbox
Image Processing Toolbox™
Computer Vision System Toolbox™

4. Fast R-CNN ¢ Faster R-CNN OH7hR—h
— FA=TF-TIHIR-Z2OYEER I — LT -

— BE®O R-CNN ([CEENTHERHBRE — Re KB (ICIE

- R-CNN ZZE{TTEARAIINELN HDFIN, ESFEVDIFNIEERWTIH ?
https://www.mathworks.com/matlabcentral/answers/333284

- R2017a T R-CNN, fast/faster R-CNN D5TEZE# 0 GPU L TITOE(IRIEETI N ?
https://ip.mathworks.com/matlabcentral/answers/332657

33
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R201/a
<N B'Baolle
EESB(CLBER SarF s

C = — sl - .
(C)Iillﬁ;’]%;]};f HFAHFZ1—F)IRYR~IT—=T . n = = .

EVESE
I5IRAYRATA L CORESE

— MATLAB 1> MATLAB Distributed Computing Server™ (C&2C
V39K LDEER GPU ZfERIUL. BHAH—1-3) Ry I-I0FE

REFBEEDTYIT—h

Deep Dream
— FARURY NI D045 0] LT DL TRY NI - D EN = HEAE




HEFBEEDTYIT—h

- FARHSETINOGHAHDREZIE

— YIJNREE alexnet, vggl6, vggl9 T
Hjj/ﬁaf:ET)bﬁu/bafLaf

— BR—NWWIT—SDA AN IV E

- Caffe MRy NI—=JDFedHAH

— importCaffeNetwork / importCaffelLayers
— YR=NWIr—S01> A=) E

7

- {81: “Pretrained Convolutional Neural Network

>> web (fullfile (docroot, 'mnet/ug/install-trained-
convolutional-deep-network.html'))

bell pepper

@\ MathWorks

201/
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