<« ) MathWorks

Session2 : MATLABT h>%>Raspberry Pi E3=

MathWorks Japan
TV =23avIVIZTIITER

© 2022 The MathWorks, Inc.



4\ MathWorks

TIRCORERE - FARLEIYVT/UAT

Raspberry-Pi™

N1%7(Mono)

)

=i
i%@ﬁ%%‘

V] IES L Ether/WiFi/Modbus ftt

X NTPYYY  IVINWAT-I LYTOE VT LyY-

%X IS4 Al l THRSERE Y FT-7(MQTT)
X LIV(AZ NIV T RR) | = B 4L kU A

X LOV(E AN TTRHR)

X NRVGE 1)
X EARYYVY PC
X Nk

[1] Verma, Nishchal K., Rahul Kumar Sevakula, Sonal Dixit, and Al Salour. “Intelligent Condition
Based Monitoring Using Acoustic Signals for Air Compressors.” IEEE Transactions on Reliability 65,
no. 1 (March 2016): 291-309. https://doi.org/10.1109/TR.2015.2459684.



https://doi.org/10.1109/TR.2015.2459684

Demo Vz1l—>3Y)

REFESNICFIRTRAIRILLE

UL

h

\

\bYZ1-Y3Y

N-FozF

e | P
 \Jd B¢ -
ﬂLIA .—.
cia 1 T
~ R
s 1 Raspi_LSTM_Sim
& i&]RdS‘]l_lSlM_Sllﬁ »
o} — o]
| > ‘f\) ==
] inf _
Audio Device —
- WAa Spedclr
. e .
i -\ o1 D2 L
RASPEERRYPI| p1 O~ P g smp vy ! 4 >
. IsNew »-o
L) Time
1 — Scope
Message F—»—
homel/rasp_4B/start
MQTT Subscrite +
: Y y ¥
4 ‘ l
nt 02
g D2 D2 D2
- sl
e ..
i vav_file Result
sssifi MQTT_P
RASPBERRYPI
" Z@
! i ;
[ vice: plughw:2,0
ALSA Audio Capture
» | [
HESET 101% auto(FixedStepDiscrete)

Ik

#E

VBW =

&\ MathWorks

BEE  2ARDe 2489 ZRD




| 4\ MathWorks

Demo E#ETOWEMK (FREAE-H-TRE)

Raspberry-Pi

T g, AE-H— Y142 (Mono)
IEE ‘ 7 i[ switch E%\
X N7U>Y D/ \
X I2AH1=-) oEER CHEE—\ SR
X LOV s ¢ Qe o
X NRV | eEXEE :-IW_ il
X EARIUYT wmme B L2

l TIHRSEEIRY RT-T(MQTT)
HIERRIBRNUA

X Nk oENR



| &\ MathWorks

S CORBRL (B1E)

\Uil

Demo

Raspberry-Pi

=<2 Node-RED

T [ _—/_E Zto_jj_ 7’(7 MonO)

MIEE st~
I ’)

X RK7UVY R
X I - )b T e
/f Ether/WiFi/Modbus ft

X LIV —

X LoV CENE
X NRV sEEE<_)5

X EALIUYY e \ i
X Nk %g/ e \SSSRRGSSpRunnnnni FIERPRRIN T EE Ry hI-2(MQTT)

| NPy Rl

M—El ErefrHEER
N H

®F)\wo i & |

YETCOIJO— 1

2023/8/30 18:37:30 node: 6490785b.726768
hoe/rasp_4B/state - msg.payload : string[2]

2023/8/30 18:37:33 node: 6490785b.726768

ni Ie.-'rasp_4|3.-"state - msg.payload : string[2]



4\ MathWorks

Demo EMETOHER (VATL)
Raspberry-PiON A1 I A NN LEBEZEIEL

TvJAIX L TRaspberry-Pifdl CHFEZ 1T % LT
MQTT#E R Ca2lTiG R & B Al

[ _

Raspberry-Pi

fEYIER{E MQTT on Ether / WiFi / Modbus
¢ ' W W R e -
=0 delay 1s C:_({j to_rasp_4B/start | :HJ EE Eﬁ ;Zé |\ U j] i J

MATLAB —— e
@ H0E SIMULINK=— e

J |

e

from_rasp4B_state (}—‘j] PR RIS R

| B




Demo S {E

Raspberry-PiIODVA1 I AANOERFZRL  (\-FIIT7 AR)
Raspberry-PiflI CEBEZTZLT  (TyJAI 7IVTURXL)
MQTTIRHR CEZTEREEM  (BEJORIILD)

0~1

..........

4\ MathWorks

> | choss clasy’ * out
-
delay 1s to_rasp_4B/start ] 02 Crassifier MQTT_Pub
-
ron_rspre_ e — SRE) @ P |
- . -~
dhich Paswberry [ LR Mo L -




| 4\ MathWorks:

TYITIMAICEETBIAYy
T=H—-% I FCEE L TALIE T B3R & D ELER

. BIEFEOERE
B DREROH/ERIRELLEOBIEIE

F_HBEEMETE. BEEEAE Bearing
->J)4=JLFTCDEHR (LoRa/ LPWA /LTE)
DR
e TFaIUT4q (FLF)

BIEZEZLTT-IZDEDICT I ELASN B ERN TR

« EMN
1= I -TP BN H2mE. BIEFTBRAISEEN LW

« N-FEUT1
RIRER- IV T MR A ICER

FAUYR 1 \=ROTPEH 5 BUIBIHEDIR R ->FFE Y- AR TR P AN EE



&\ MathWorks

PoTHTENEBSFE...

N=FIITRYDFREDHAECSZS...
FIVIVZAAG ? EFIRFEDNGVWECELVDTIE? IYvIT NI ATURIEBTEE0?
XY RT-JVPAERIET NA AL DEHE ? EEATEL0D ?

-> MATLAB/ Simulinkz{EX [FEIE T, IVIT NI ADFEFHFIZE(CRALET



4\ MathWorks

TvIT I\ 1 AR CHELRESR

FRIRIE
AJR4b/T I\

N=FOIT7EYDEE TNy -I TREIC

LY ’\7/ \\\’rij MATLABTY )V IUX LR F. EEOLHOF1-ZV7
7IVIVXLFFE

BETORII

. SLEAINZBETORIVCERECERF(MQTT/CAN L)
RIVDIT RIS

10



&\ MathWorks

TvIT I ARRICHELRESR

FFIRIE
AJR4b/T I\

N=FIITRAYDEE [FHN-b/CyT—I TRIE(C

E=FICEONMVPIL BERNICVAT LAEEETE3Simulink T,
EZEBDESVPNIA-AFERRILLENST NV

11



&\ MathWorks
Simulink& (&

T@ PID(s)—lu ylg
= E‘ng_ L\ o 1/IE U —Y_‘)j L\j‘l:l \y 7%7? I EE:I::.'T_ Step PID Controller

Plant
R E ggﬁewfvp&é LR E
— T-IPIMEBOTRND BARE

— TATATEEEICERL- 5

- RIEWT TV -3V aEEE NN
- BIPYATLARYRITY
— I, (E SR, ERLE, Al
- BRABTIMANDEE

=i o N — s f (e e . Loy —
. MATLABER:I:E&@E/E\E%}EE\ o = e

—— # ]
_ 23 oknxn+ AT RAEESIIUADTICR A
. l g was e
ey = s S

12



Raspberry Pi & DT

"TEAV hLEES YO~

4\ MATLAB R2023a

CIEVACYEY)

OSHEETB/N\-FIIT7VEI VAT LEMATLAB/SimulinkZ#EHt 9 310D /\ur—

" Simulink Support Package for Raspberry Pi Hardware”

&\ MathWorks

B L0 =e R Pl
B [ 9r O @rooes & WY F T ¥ PO ty B 9= - )
R w8 R B [um 750 7o BITACIAORE  pepny O RESUBEOME  Goun Lpor OVGOBR s M5 3 ok-rousIzh
A0UTE AT ABUTE v - Auti-t HU-=v5 B I-52K-205)7F ~ v (@ Iwrosr - v il iz~ ~ [ MATLAB 0%
71 EH J-F SIMULINK =E
[\ e W o . \
N=FDIT7 AEDZEEGEICEIRT BSimulinkdOv7
WebCam(USB) CAN 12C MQTT
_RSBPBERRYR RASPBERRYPI RASPBERRYPI RASPBERRYPI
@) - CAN Receive L 12C  oaap
- essage |D: aster Rea
I—ll il B u&talus} Slave: OxA home/rasp %ﬁ:ﬁge
g1
)7 IV
<A .
(USBHRAEA—Fb) SPI ROS
RASPBERRYFI RASPBERRYPI RASPBERRYPI
G batap SPI
4 ° G Register Read ﬁ%g? p
Device: hw:1,0 Port: /dev/ttyOStatus 4 Slave select: SPI0_CED Eometry msgsdJF'uinl

13



4\ MathWorks

MATLAB/Simulink BI58 75 M 74— LSRR @

PC(RIRISEE) Raspberry pi (9—5whk)

MATLAB

ANEBTINA R
I S—
- WebCAM
Ether/WiFi = USBAtt 347

I o =+ /0= gy
> [LEZ] s ) /omT BRESAL

] P FIUA e
e, ( il e e - RGB
Sl e ST T F—75YhIA-LET
e - Oyzab-v3y

QEMBNESE LA BDT I\
QFEMEADFEE

14



VI1L-YIAVEREETOVIVER

OIREIVEVEY,
RAB A CENMEIREE

Ilb—3an u EF=IUE

dp . m | |Erem e 4 (@) %
) 8 wr - 54751 EET-II |7 [f' Xl l 257y TE =5 | 257397% TR OSvITH34
- =R~ TS~ @ EEZS— b =Y ~ EH3 e -

Jr Ll S35 pi= Zal—3ay

Q=EMBHMESE LA SDT /N

EROEMT — X ZZSICIE, "N—FDITRTOEREFAEADAST IR X —FILE— K TEHE

3l —3a S AL EIHLE

% s &

N=RI7 -k e G o
_ v | BTERE |inf =_H - v _—
&Raspberw Pi v] HL\%_“T;J:? 2 Er;:%l) & Tmz;‘_’z D;j;ﬁf Ubﬁghﬁfﬂ
N— ke £k Tk el = Rr1 PEEL ML m=rs
BEADEE
WYY —DTa- hi}ﬂz 5=y hA\DERE, 5TV TOEI M E B EIEST

Ial—2a Y L = N=FozF

N—FO17 m—F W (e} . : P ¥y
[ Raspberry Pi - | #—ELT N—=Fa17 v | BTEH =] TAAYA O3wIrF T ELE, B
= =i - BT rEE . | RDE— S{Y- 23 -

N—Fkrfr7 =k T—k EiE N—krrFPTE=ER EEMEESE ==2c: )

&\ MathWorks

15



4\ MathWorks

|
N=ROITAHH

L, R -
a'n H == >
R
~ . e -
740 5173 . "D
7473 T - . -
RASPBERRYPI| Audio Device
WRELH v Ryl IsNew pb—#»—] Wiriter
3730 BRER —»-c i
Message b-—cr/o-
P Simulink Extras homelrasp_4B/start
Time
MQTT Subscribe
Simulink Support Package for Raspberry Pi Ha... o
¥ Audio and Video I\/IQTT"—X"'TE
2 ) *
ALSA Audio Capture ALSA Audio Playback z/o_ o—pl audio in
o b . I
Audio File Read  eSpeak Text to Speech Classifier
— — RASPBERRYPI|
+ @ o) @‘
n — |?
SDL Video Display  V4lL2 Video Capture
¥ Basic Device: hw:3,0
‘ s J mn ALSA Audio Capture
Encoder PWM 7’( 7/\_F'717
External Interrunt GPIO Read Standard Servo Write

16



dulj O -

A

EFIUE

HILAIE

N—Foz7

TR 4

MQTTZENE

g ©HRF - s == | O ") 2597
~ =R - J5t— @ SEUAT-F E7 -
Jrll S4{J3) EF 2Zal—33
F4T3) TIH-
simulink = ‘td'

1731 #wEHE R simulink

4\ MathWorks

Mew msg 0 ]

¥ Simulink

¥ Dashboard

» Commonly Used Blocks

P Automotive Indicator Lamps
P Basic Shape Icons
P Customizable Blocks

» Wireless lcons

=

Callback Button
4 I

Edit

mr-r

l

Linear Gauge

0

Rocker Switch

& —]

Check Box

Gauge

N

MultiStatelmage

Q

Rotary Switch

19

Combo Box

Half Gauge

&P

Push Button

1

Slider

Dashboard Scope

Quarter Gauge

D

Slider Switch

Display

Lamp

Radio Button

0

Toggle Switch

RASPBERRYPI
IsNew —»—]
——pc
Message h-o/&_
home/rasp_4B/start
MQTT Subscribe

BE7 714 ILFER

selector:Value

3 p——Psel

selector

B

wayv_files

RASPBERRYPI

(C

Device: hw:3,0

—» <

>

ALSA Audio Capture

17



&\ MathWorks
AR L/ARIET OV

o | Pt

1 R
a FfF -

ART NS LT FI1Y Time Scope |-

i) 473 = ]
~ - HB - J0H— TPOUD V=D FI-(V)  YIalb-vavm  ALTH) ~
5475 @ - dOP® a0 FA-

T3 T39-

1473 EEEER

¥ Simulink

¥ Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Matrix Operations
Messages & Events
Model Verification
Model-Wide Utilities ‘]D I_
Paorts & Subsystems
signal Attributes Audio Device

Signal Routing Wiriter Spectrum
Analyzer [:]
—] B BRI L 72 WMESHRICHER —
Time

Display Floating yy Graph Scope
Scope

L] = ] I |

Record Scope

=ZiTH b—it =3 ADtwb=3833 (mins) | T=237.888

Y

W W W W W W VW W VW VW W W

A J

18



|
X9 FLFA Ya-YIav A

e Yzal-v3Yy
o FEHENEITHAEOT NI
o FEHEADREZ

<Yzalb—-v3ar>
ROANA. FVTANNGITFTUA

I
i

HHEN-FIIT AH S

[
i

GPIO 1T

OJO,

<TN\YYJ>
ERDESERRIL

(]

<EHEAT>
N=-FDII7AATOvY

L
ON ‘ 0
| L
push1
———
OR |—-
——
RASPBERRYPI RASPBERRYPI
It 5 ri
GPIO 23 GPIO 27

<EHEH >
N—-FDOIT7HA70vY

\
\| ID_SD EEPROM |
\

__—-m
12C1_SDA e 2)
12C1_SCL (eP103)

GPIO 4 (cPauko)
—

GPIO 17

GPIO 27

GPIO 22

+3.3V

GPI0 10 (sen_mos)

GPIO 9 sen_wmso)

GPIO 11 sen_scix)

i—]

OJO)

&\ MathWorks

GPI0 14 (uaRTo_TXD)

GPIO 15 (uarRT_=xD)
GPIO 18 @wwmoisei1_ceg)
—

GPIO 23

GPIO 24

i

GPIO 25

GPIO 8 (czn

GPIO 7 (ce1)

®®

ID_SC EEPROM

GPIO S
GPIO 6
\
\ GPIO13
\
\
\GPIO 19
A\

\
GP{O 26
\

.

©®
(OJO)
©e®
OJO
OJO)
CIO)

—
GPIO 12
—p
GPIO 16
GPIO 20

GPIO 21

39 40

19



LFheb UHE

RASPB ERR‘I"F‘I

hmaufrasp 3B/mode

BERMBEHND>KVEDBLIIC

EBRETZE_Y

lsMew ——

Message ——

—»
RASPBERRYPI
) i
GPIO 17
PWM
GPIO->PWMIC
DUTYZ AL TS SFREE

&\ MathWorks

20



LF %> LFE)

Ik

4‘\ MathWorks

21



‘ MathWorks'

TvIT I ARFECHE

RIS
AJE1b/T I\

A~

MATLABTZ IV JUXLEF., EEOEHOF1-Z07

@ TyI7 1AM}
71,717 2K
7V IYZLFFE SimulinkERIZE T, Al 7V IVXLETOYIAECEL (ER

BEJORI
SR TS

MATLABIRIE T, AIETIVOF1-ZV9 (FE/fBER /A ATY)

22



4\ MathWorks

PIWVIVZALG EERE

L.I_

N=FIITEEAEIYATLAEEDOEE R (ESimulinkT

RASPBERRYPI| RASPBERRYPI
E‘ Wavabal
A > 11
Scattering P input % ypred | Message Status —

Device: hw:2.0 |abeiZint homerasp 4B/stale
WaveletZa

JO9%9 J\52—45—: Stateful Classify >
4= 2l E5 > n .
TJ"TEQETEE ll:I:ll LSTM A I‘ ) 7\ Stateful Classify (mask) (link)

PEEAOBRREZ1-II Fy b I-VEERALTT-FESHLET. IO

JOu (%, MAT 71 LET(Z MATLAB B o4 k- FEni22 B EH
FykI-TEFERLT. AHY-TYADI7A INNEFRLET. 207

Simulin kh\bu;v‘\‘ ll:l:ll 3_;? 2 |\ )— 9 )= 24 315] 'Y') nﬂ;ﬁk (AMATLAB T 0v713. FROLFIRYFI-IOREEEFLET.

Pl b S B

FYRI-T: MAT JP1LraDFyRI-7

FEY >~ 7 0 PRS- EERAOEHOT-F I RUYIAI
EB! FrRIIT -5 TEA61E QR H & B E R

|| 7740 INA: fProjects¥Raspi¥LSTM¥projectednet.mat 2R

YUTNESRE) (AL -1): 1
Hh

¥ EEHRYNI-TEIEE

L) 73

OKO)  Fv2tlC)  AILT(H) (A 23


https://www.youtube.com/watch?v=OoZmeFqYG_Q
https://www.youtube.com/watch?v=CaF7d_V2JHQ&list=PLPQVx3HzGQWLSSPhWQ8dzynY1nUC_tid2&index=4

XY RI=T94 XD E!

AEVETR/EITRE [ D8,
MATLAB CHE EE L HIEZh R Z R R4 L
BH6, RYRT=T (BB ATY #HIE

- A (TI-Z=27)

» 7

- A CINVAVNEY)

wx -> WQO0" x
WD D ([CQZFRF

.

v D

taylorPrunableletwork
forward

predict
updatePrunables
updateScore

dlnetwork

v EE

4\ MathWorks

Network that can be pruned by using first-order Taylor approximatjo
FERADFEFE Y FD—UHN0EE

EEADFBFERY M- UHA0EE

Remove filters from prunable layers based on importance scores
Compute and accumulate Taylor-based importance scores for pruning

HAASLNFEI—TaTOEEFExy FO—2

compresshetworklUsingProjection | Compress neural network using projection

neuronPCA

v B+

dlguantizer
dlgquantizationOptions
calibrate

quantize

validate

quantizationDetails

estimateletworkMetrics

equalizelayers

Principal component analysis of neuron activations

Quantize a deep neural network to 8-bit scaled integer data types
Options for guantizing a trained deep neural network
FEZa S Ay RO—O03Za1 L —33 > EHEDIRE
Quantize deep neural network

Quantize and validate a deep neural network

Display quantization details for a neural network

Estimate network metrics for specific layers of a neural network

Equalize layer parameters of deep neural network

24


https://jp.mathworks.com/help/deeplearning/quantization.html?s_tid=CRUX_lftnav

JLE~
&V

4

4

4\ MathWorks

(J0Y1723a N TRYNI-T9 4 X% HE I 55 @

XFRORYRT=T(C3F L, #ELERYET-IZAE K (compressNetworkUsingProjectionJY Y )
FEBINITA-YTDHFZEETEE C=2 (LearnablesReductionGoal AT 3Y)

netProjected = compressNetworkUsingProjection(dlnet, npcal LearnablesReductionGoal=e. 95)];

Compressed network has 87.1% fewer learnable parameters.
Projected layers explain on average 95.0%X of layer activation variance.

EREINTERYRI-IZBZEBLOI7MVF1-ZV7 - DEBEREEEE

win® Memory Size ACCUracy

\

[x) E ()] [a2) =l
T T T T

ACCUracy
[ L ]

MWemory Reguireme nt

MWemory ytes)

[}

PR
T

Criginal Projected Original Frojected Fine=Tured Frojected

J7AYF1-Z07%% . 2y T-J% matfe =, CR7EL. SimulinkdOY 7 DAZ1-h'65mHAAD

I A5~
FybI-0: MAT 271 NAroDFET-T
o input ypred
74 JTA: iProjects¥Raspi¥LSTM¥projectednet.mat £
;
25




~ || J—_) Y

IyIT

4\ MathWorks

JMARFEICHELTESR

BETORII

SL{ERINZBETONINVICERE(CESR(MQTT/CAN{)

= < )’ R I\\ —7 /— |\° ~ \ fpe A2 ~ —
SRIVDIT X I SENTYIDOAYIFEZHIRL L ELRT - YDHIREHITUES
JOvIaREL WERIBEBHZGUITEEATEET !

26



4\ MathWorks

SEIVDIT SEBEYVATA @
EB(IRYND=T L ICHELE /- FERICELT
JI34TIRJ)-PD)EFEYITT - EZ1{E

JO0-H—-(Y-N\)ErEY T H RN
QoS%RTE T3 (T-Y-DEFIERIVIEE)

6‘ (F—/\—) Ether/WiFi/Modbus

g 5 i l THEADERERYT-T7(MQTT)

Topic A: Data Topic B: Data

Client Client Client s S J 1{1%5{'_
(/—F) (/—F) (/—F) — ;};‘,;ﬁ;;’g; i
Publish A Subscribe B Subscribe B Tt =

ET IV EMQTT/-FELTESE

27



I RIVIIT

MQTT: BR=
WebSocket: B &

ROS: EARMIC(F Rz L T H

MQTT / WebSocket / ROS

ORIV, loT/M2MEE
ORIV, loT/M2M[a &

YITATIA4N INTVwv
REYF! RRYPI
M QTT O :I Signall ﬁ M QTT
1 [ \ Block iU b1
RASFEEEﬁ:E RASPEERRYP
WebSocket - . Y Message ceh  WebSocket
higd|Di=fsubacriba méﬁ“ - hnellO=ipublshfeldsfeld
RAEF"BEIREE‘!;EII \ }_}J [/ j‘ U X\A ) RASPBERRYPI
ROS J ) Message Status ROS
154ID:-Fsubscribaf&ﬂeﬁgJ%%? nellD=/publishffields/field
- J
e
-k

4\ MathWorks

Topic: home/rasp_4B/start
Qos: 0

Message length (... 1

[ Output the last received message

fE Y 7%
QoS%HEXTE

28



MQTTRY )= D

L

4\ MathWorks

MATLABFEFPC L CHEHEETET S, RYNI-VI(CEELTMATLABE B DX E IIF~E
Ether/WiFi/Modbust & DERE Ry ~TJ—-7 EI(C. Broker(HF—-/I\-)%&31 T3

/NOde—RED

Publisher
Subscriber

IZ[—| 100 .[

e

[‘[—|20 [

[ fram_rasp38_state ,_
: B iR

MQTT

mosquitto

0 to_rasp3B_intensity
& 0 EiEn
h

Broker

~

Raspberry pi
Node-REDIFZZEAVAM-)VFE

PC
Windows/Linux

MQTT Subscriber
Publisher
Y::: :’ : 20" :

21 &

Broker7 FUAX$ETFE

29



4\ MathWorks

Node-RED& D& 5

BIHO LFH" #FKEIET T, Home LEDZEHERL BB
Broker Node-REDZZEIL. Simulink{@| C'\-FIIT7EiT"2H%E

Node-RED

G

J0-—1 + || = #F)vi i 8 &« -~ el

Y2TOJ0 C

stiing|2)

Y 1 wy -
=0 100  ———— to_rasp3B_intensity S T
- ) e o J 2020/9/15 17:50:44 node
@ 2eE j (Green n
E ._] A £ ais 64907850 726768 e
Eéé . @w 5 homeirasp_3B/state : msg.payload : :1“:}03’ O} Sgroen
ST ‘ sinngi7]
\. J
uy ™ , -
| [moda_down) I
= j | 20200915 175047 node i ' Liinirec]
Bl ; - | hesinaballd 2 o0 Yellow )
: ; St L) 64907850 726768 du:
- : = sptiE Bomekasn. SEiate : men nausad leds =[00 1} Sbhue
8] S - e =2
) string{2
¢ !

"oy »

( i
[ from_rasp3B_state  —— -! 2020/9/15 17:50:48 node

@ == 3 64907850 726768

homa/rasp 3b87state - msg payioad

1ing[2]

(B
i
—
/_/\\
O
-
3
\
o
.'—\ ~
i
o
5
QBE®E$EO'@DJOOE

Red

du:

leds =[1 00} ‘“wed
state = 1,

30



4\ MathWorks

CANBE

RYRI-I0YBEEZSOTOMIVIZOSHEIET B(Ether/WiFi/RolLa/LTELY)
AEHLLT=CAN-USBT N1 A% FB W\ T

CANDIZ A [ZCAN-Utils(F51/V)(Z2

RASF’BERFS{PI

CAN Receive

Message |D: mGStatus

CAN Receive7 Owvw%

(.

ata p—————— 4 CAN Msg

Message: CAN Msg

Standard ID: 0 Dele

Parameters

CAN interface: can0

() Set up CAN interface

Data to be output... Raw data

Identifier type: Standard (11-bit identifier)
Message ID: 100

Message length: ]

Sample time: -1

CAN Unpack \

\

»/ CAN Transmit

FITYXL S

CAN UnpackZOwv%
WEES DA

KIA-5-

Data to output as: [raw data

CANdb file: manually specified signals

Message list: rc.rfANdb specified signals

Message

Name: CAN Msg

Identifier type: Standard (11-bit identifier)
CAN Identifier: 0

Length (bytes): 8

RASPBERRYPI

Message 1D: 100

CAN Transmit7 Ow%

Parameters

CAN interface: can0

(] Set up CAN interface

Data is input as: Raw data
(] Wait until data sent

(] Qutput status

Message

Identifier type: Standard (11-bit identifier)
Message ID: 100

Message length: 8

[] Request remote frame

31


https://jp.mathworks.com/help/vnt/ug/canunpack.html
https://jp.mathworks.com/help/supportpkg/raspberrypi/ref/canreceive.html
https://jp.mathworks.com/help/supportpkg/raspberrypi/ref/cantransmit.html
https://mathworks-my.sharepoint.com/personal/tokamoto_mathworks_com/Documents/Events/Seminar/Raspi/Raspi_seminar.pptx

=¥ a)

g

FRIRIE
AJR4b/T I\

TyIT N1 AMEF
I mUPYN:E:S

BEJORI
VAN S

N-FOIT7 ABARIOVIEREBELTER
Y22b-Y3V/N\-bDIT7ETERIRLTT Ny

MATLABDYY1-Y3a V& EH
FERE(ELE. BEXATVOESHDF1-Z0T

CANPMQTT-ROSEHEDTORIILAS
HWERIEROAAE HTZIOVY

4\ MathWorks

32



A=Ay

-
Modeling — Examples

Getting Started with
Raspberry Pi
Support Package
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Getting Started with
Simulink Support
Package for Raspberry:

Use Simulink® Support Package
for Raspberry Pi® Hardware to
run a Simulink model on
Raspberry Pi hardware.

Read temparatura from an 156 based sensor
using Raspberry Pi Hardware

Examples

WAT Al logsirg ar Rargiamy Pl Hambeam

Log Signals in MAT-File
Format Using Raspberry
Pi

Log signals from a Simulink®
model on Raspberry Pi®
hardware in the MAT-file format.

Trigger Diwnatrasin Funetion-Call Bayatam
Using Raspberry P Exicrnal Interrupt Block
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Detect Motion Using
Passive Infra-Red
Sensor Interfaced wit:

Use Raspberry Pi® hardware to
interface to a motion sensor and
control an external LED.

Trigger Downstream Functien-Call Subsystam

Pl Extarnal intarrupt Block when Singla 1ap auant aecurs |

Ganiny Decibels (dB)

Get Started with
Deploying Web-Based
Customizable:

Use the Simulink® Support
Package for Raspberry Pi@
Hardware to create an
interactive dashboard display
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Read Temperature from
TMP102 Sensor

Illustrates how to use Simulink®
Support Package for Raspberry
Pi® Hardware to configure and
read temperature from a

Trigger Downstream
Function-Call
Subsystem Using-*

Use the Simulink® Support
Package for Raspberry Pi®
Hardware to trigger a
downstream function-call in the

Trigger Downstream
Function-Call
Subsystem Using:-

Use the Simulink® Support
Package for Raspberry Pi@
Hardware to trigger a

downstream function-call in

Auto-Rotate Image
Displayed on Raspberry
Pi Sense HAT LED Matrix

Develop a Simulink® model to
implement an algorithm to read
the Accelerometer On-board
Sense HAT and control the

ik et E

Get Started with Audio
Signal Processing Using
Raspberry Pi

Use the Simulink® Support
Package for Raspberry Pi®
Hardware to get started with
audio signal processing

Control LEGO
MINDSTORMS EV3
Robot Using Raspberr:-

Read the Accelerometer on
Raspberry Pi® Sense HAT and
use this data to control the
motion of a LEGO®

T e
emapng G e

.
R T @@
LT @

Communicate with
EEPROM Using
Raspberry Pi

Use Simulink® Support Package
for Raspberry Pi® Hardware to
read from and write to an SPI
EEPROM.

|'-' | I | | |

\ _|f||_l i I.I,.| lr '.Il' | I|_ |
0 I
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Count Steps Using
Raspberry Pi Sense HAT

Demonstrates an application that
counts the number of steps a
person walked while holding a
Raspberry Pi®@ Sense HAT.
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MATLAB Coder Support

Package for NVIDIA Jetson
and NVIDIA DRIVE Platforms

NVIDIA Jetson / Drive ThO< A R—F

2~

Arduino

Getting Started with Arduino®

MATLAB Coder ™
GPU Coder™

R2021a

Hardware
Simulink Coder ™

Texas Instruments

Get Started with C2000
Microcontroller Blockset

STNAJ0ILYbO0Z0A
Simulink Coder Support Package

for STMicroelectronics Nucleo

Boards

NXP K64F
Simulink Coder Support Package

for NXP FRDM-K64F Board
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https://www.mathworks.com/help/supportpkg/nvidia
https://www.mathworks.com/help/supportpkg/nvidia
https://www.mathworks.com/help/supportpkg/nvidia
https://jp.mathworks.com/help/supportpkg/arduino/examples/getting-started-with-arduino-hardware.html
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https://jp.mathworks.com/help/supportpkg/nucleo/index.html
https://jp.mathworks.com/help/supportpkg/nucleo/index.html
https://jp.mathworks.com/help/ti-c2000/getting-started-with-c2b.html
https://jp.mathworks.com/help/ti-c2000/getting-started-with-c2b.html
https://jp.mathworks.com/help/supportpkg/freescalefrdmk64fboard/index.html
https://jp.mathworks.com/help/supportpkg/freescalefrdmk64fboard/index.html
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<Wavelet/LSTM >
Deep Learning Toolbox™

Signal Processing Toolbox

<CAN Unpack>
Embedded Coder
Vehicle Network Toolbox
Simulink Real-Time

<ROS>
ROS Toolbox
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