} MathWorks

INO— KA >OTFTV T &8 D ICHR—B
~Powertrain Blockset™®D#B7 T~

MathWorks Japan
VU= VAW UIVIE:
=)l 3 (hiroshi.miyvagawa@mathworks.co.ijp)

Drive Cycle Source
FTP75 (2474 seconds)

Copyright 2015-2016 The MathWorks, Inc.

© 2017 The MathWorks, Inc.


mailto:akio.takushima@mathworks.co.jp

Grams CO, per kilometer, normalized to NEDC

CO2#5 Bl DEFERAYEN )

24 E
I - .
ol HBERBEOCO2RFDLLE: || °
20|O
I
I 8
190
1 M 2016: 145
160_ \ ex'cg-:,,» 2017:138 .
o cay -\
140 NeKSA2020: 142 6
US 2025: 97
3':\
120 .‘.s\ 5
& China
= raNzezom e ST
100 % D!
S. Korea 20R0: 97 ¥ =, O A
\EL292E 0% Ghina 202593
80
-—@= historical performance :
60
- @ = cnacted targets 2
40
sse@ees proposed targets or targets under study
20 1
*Note that Japan has already exceeded its 2020 statutory target, as of 20]3.
@) 0
2000 2005 2010 2015 2020 2025

H#8 : the International Council on Clean Transportation

Liters per 100 kllometers (gasoline equivalent)

4\ MathWorks:

—&EEEUVARHIDEUD
FRHME(C, THFRRY(CE]
hoTLS




<\ MathWorks

ND—MNAVEZER(ETE—T5 T RREEDERE(ESEERS

- BENESHIISERGIEN. Z2<{0FSEREREZER
- OEM&(3I>tT M- BES -5y MU TRER /D — M1 > %253 4R

TIREE] oo honinsok omsiiomsnaimsn s 4hnsu mimn i i s ik b iod i dloms e 4 s S A S S

FCEV
W Electricity

M Plug-in hybrid diesel

M Plug-in hybrid gasoline
M Diesel hybrid

| Gasoline hybrid
B CNG/LPG
# Diesel
W Gasoline

PLDV annual sales (millions)

2000 2010 2030 2040 2050

Source: Energy Technology Perspectives 2012: Global portfolio of technologies for passenger LDVs (2DS improved ) 3



4\ MathWorks:

D=1 > BFEDRE

- ERUVRE RS XS T 2

— REROBRFEISSONEINIWFIDE-IET, A BHBET - T FrOEBEDYE
- BEBRND— A HIED B

- AT LERERAMRICBIEE 0. SOBERHIETILIVZ L

- EFIN-ATHA I LBHEEHOSYIRRETHEREERBDE
—- 1> M-SEFNDFTANMSELT 52 METIVZBUTORLWT —INE ()
— FERELT. ZXDIREEZZEETAR (Rapid Control Prototyping) (k7

> HAFERE - JAMODXEREE




Demo - HEVSAFALRIVET I

Environment

Drive Cycle Source
FTP75 (2474 seconds)

»
'

»
Ll

Longitudinal Driver

=

— =

4\ MathWorks:

Visualization

Controliers

Passenger Car




4\ MathWorks:

ToIIN

Powertrain Blockseth\ gt 951) 21— 3>
Powertrain Blockset® #%gE
JID7LORT IV r—3>  DHREAIA XH
Powertrain Blockset®) 1 —X45—X

Eqatd)



4\ MathWorks

ToIIN

Powertrain Blockseth\igft95Y1)1— 3>



4\ MathWorks

MathWorks H'[Powertrain Blocksetl(C&higftd3dY)1—33>

Lower the barrier to entry

- 1I-Y-HBBERNT— M AOETIVBEDIODAST— MRA> Mzt

- A=TTIAVI4IOIEERETIV — EEMEREARFIAY MR

FEEEAE—RBNSYALRETI — HILSADSRESTIHE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

»»»»»»»»




Powertrain Blockset

HEm : R2016bIlcTUU-A
BIIRRG : WA : MATLAB®/Simulink®

J=-) : BRBJEBIOTDBUETVEN M DAIYA XTTHE, HOBENRIBEDET VDR

|

Drive Cycle Source
FTP75 (2474 seconds)

__’—’ [l

L 3R

Environment [

/
\

I\

| Mt
\ra

- e

Longitudinal Driver >

[ 2

o &

4\ MathWorks:

Visualization

Controllers

Passenger Car

Copyright 2015-2016 The MathWorks, Inc.



4\ MathWorks:

Powertrain Blockset 751>t b

- FIERELHEAE-RONTYZ
- FHARYIERRZEVETI (PRI, YIR—ILRRBFR. RSATF1291F3H2R)
— BRIz EEIZEITAE-R

- A=T DDA T1)0IEERYT S AT A% iR
— 1-YMBEOFT—ITOINIA—FZETE
— 1-Y0=Z—-X(IJSURY TS AT LADHRIRAX
— EIWM>OB IS RTF A2 ESRZ 0] EE
= SIMulink®R—=ZDHRILADY TS ZT 1
- Simscape™AR—XADHRILDYTIRT I\
- ZOMOTETUSIY—)L (5l : S-FunctionfRHEDIEH: =)

10



ToIIN

Powertrain BlocksetD#$§E

4\ MathWorks:

11



Powertrain BlocksetD#4RE

JOvI3473Y

P4 Library: autolib - Simulink — O X

File Edit View Display Diagram Analysis Help

Bk ~ 9~ [ B9

autolib

@

@ E .E

= ]

Energy Storage Drivetrain Propulsion

and Auxiliary Drive

S—

Transmission

A

Vehicle Dynamics

Vehicle Scenario Builder

= #

s |E Copyright 2015-2016 The MathWorks, Inc.

Ready 139%

<\ MathWorks

"a Smulink Start Page

P2 SMappedEngine sty

Py SICIPRemeranceAppiication s

(% ConVeh.pg

3 Cipn

{5 SDynamomaier pr
[¥) ConVahpn

5 SiDynamoenater. prj
M EVpy

5 HEVMM.pij

(44 ConVeh pn
Projects

&% Source Cantrol

Bl Archive

Comvantional Velcke Referencs ...

Ergre Dymasanete

— 1

S Engme Dyramometes Referen....

mt a B 0% o

Electric Vahcke Roferance Appi...

Ergee Dynassnete

—1

Cl Engine Dynamomuater Refere.,

View All

mt b § OO

Hybod Electric Vehicle Referunc...

12



[

Drivetrain

gt # Info P
)AX]Trq _!’zf_'\_'};‘:
w—"rf Ax1Spd

NAax2Trg | Ax2Spd

Limited Slip Differential

) BrakePress

fo}

Fxl}

Longitudinal Wheel - Disk Brake

54 J35Y: Drivetrain

info
DshfSpd
Ax1Spd
Yaxztg N = Ax2Spd
Open Differential
) BrakePress

.

3

Longitudinal Wheel - Drum Brake

Spdin Trgin P
[Wim—— i

SpdOut TrqOut p

) Trgin
f=——=0  spd)
) TrqOut
Rotational Inertia
) BrakePress

b

Longitudinal Wheel - Mapped Brake

Torsional Compliance

info P

Longitudinal Wheel - No Brake

4\ MathWorks:

13



4\ MathWorks:

3475Y: Energy Storage and Auxiliary Drive

Energy Storage
and Auxiliary Drive

Info N Refy Info
7 spd
LdAmp M Spd oty
N Startery
ElecTrg A LdAmp LdTrg
Starter Reduced Lundell Alternator
Inr'ul
3 Ldamp Infc [ 3 BattAmp Infoc [
N Battamp Bativolt [
Tl \'I"|
N EatiTemp \"'II Outvol [ N BatiTmp Battvolt [
EattS0C [
Datashest Battery Equivalent Circuit Battery Estimation Equivalent Circuit Battery

14



J473Y: Propulsion (HVYV> [/ T4—CILI>DD)

Control Volume System Fiow Rastnchon Heat Exchanger
N BrkTra N InjPw
InjPw
Info P : Info
) o AirElw ) SpkAdv
q
) FuelMainSoi FuelFlw
A TraCmd info [p Yice
Texh P
) Engspd
Y Map InjPw ) Engspd EngTrg 1 BsFcp Jecp EngTrg
X mat . EOHCD
FuelMainSoi [ f { ) AmbPrs
|
2 b, ) Earflow 3 Eocop
EngSpd
A Earap RackPosCrmd [} & N EngSpd
EO NOx[p
Exh |3 Exh
N VatPos dicik
) vatspd EgrVivAreaPctCmd [ E0 coz o
Ci Controlier Cl Core Engine Mapped Core Engine

4\ MathWorks

TrqCmd
EngSpd

AmbPrs

Mat
IntkCamPhase

ExhCamPhase

15



5475V Propulsion (£—4%)

~
]

BusAmp [¥

Phase\Volt [»

p)
III g
\'i#' \ \\-_--/
Propulsion
SpdRe
SpdReq } pdReq ) SpdReq
BusAmip 2 BusValt Bussmp [ N Busvalt
BusWolt
N Phasefmpa. Y Fhaseimpa
PhaseAmpa
N PhasefmpE Y Fhasetmps
PhaseAmpB
PhaseVolt ) SpdFdbk Phase\Vol [# } SpdFdbk
SpdFdbk
P ) RotorPaos } RotorPos
IM Controller Interior PM Controller
{_____-'———h\_
g/ ALaTrg — YLt ‘l'l H’
; M,
i [ -~ . -y
| | Info I Info [> : [ 3 : | Info [>
\ | M
Phass\f ¥ Phasav I ¥ Phasav /j A
\\
e .- 1"‘-~-\._____'__

Surface Mount PMSM

Interior PMSM

Induction Motor

Surface Mount PM Controller

Batt'volt

TrgCmd

Mapped Motor

4\ MathWorks:

16



S54735Y: Transmission

Continueously Varable Transmission

i - Inﬁ:rl
3 birAleg
> Diir [»
]
H wpri [
J PulRatioReq
o 2 :&Ecr
CVWT Controllar
) Dir Info
3 PulRatioReq
Spdin
} Trgin
A Trgout SpdOut

Dual Clutch Transmission

£ e Info
- n. MomGear [¥
Y GearReq {ﬂ -
- lutchACmd (¢
L CIulchEICmdr
DCT Controller
} Gear
Info
Y Clutch & e
tﬂ . B
‘ g
N ClutchE [——-, <] Spdin
} Trgin
— SpdOut
™ TrgOut

J

Transmission

— Inful
GearReq g . MomGear [#
T Clutch [
AMT Controller
N Gear _ 1 Info
[ Y
@
N Trgin _— — Spdin
A Trgout — SpdOut

Automated Manual Transmission

Info
Trglmp
Spdimp
TrgTrb
SpdTrb
Torgue Conwverter
Lock-up type: Lock-up
Gear F | Info
S jx}
Trgin — Spdin
TrgOut SpdCut

Ideal Fixed Gear Transmission

4\ MathWorks:

17



4\ MathWorks:

F14731): Vehicle Dynamics $&U Vehicle Scenario Builder

Vehicle Dynamics  Vehicle Scenario Builder

Mvref Info [
1)
1 \'.\‘L B -J]T"— H_""\\
H] v (R o  Accel
III |L_|__|I:L___ '\_/"
TR
Mgrade Decel

Drrive Cycle Source
FTPTS (2474 seconds)

ehicle Body Total Road Load

‘fehicle Body 1D0OF Longitudinal

W xclot HFwF . Info [p p [ Info [p

= = A NFwR *1‘/ - ot [p WFwR . ot [¥
(. el : Marade 1 X FzF P Marade " % FzF pr
M grade a ,_?'«*"/' windx FzR P M windxvz FzA [

‘\fahicle Body 3DOF Longitudinal

18



UIPLAT I —33>
- IWE—=2I)IET) (conventional, EV, multi-mode HEV)
- ARRBISTIIHAFEA=S (HIYVY, T14—E))

®4 Simulink Start Page

P SiMappedEngine.six

"i SiCiPtReferenceApplication.slx

[=] ConVeh.prj

(=] Clpri
SIDynamometer.prj
[5] ConVeh.prj

[=] SIDynamometer.prj
=] EV.prj

(5] HEVMM.prj

(5] ConVeh.prj

Projects
B Source Control...

4

faf Archive..

New Examples

v Powertrain Blockset

Conventional Vehicle Reference ...

Engine Dynamometer

SI Engine Dynamometer Referen...

L1 o e

Electric Vehicle Reference Appli...

Engine Dynamometer

Cl Engine Dynamometer Refere...

View All

!I'I":_n-;v_l'o O

Hybrid Electric Vehicle Referenc...

<\ MathWorks

19



UIPLO AT IV —23>: TVE-IIETIL

- SRADIND—=NAVICEBINE=IIVETI :
— SWARI>>> (Spark Ignition / Compression Ignition)
— EV
— NJLFE—FRHEV

4\ MathWorks

O
— ~ S Ab SiCiPtReferenceApplication - Simulink - O X

- 7 ~/ BE u;

File Edit View Display Diagram Simulation Analysis Code Tools Help
— e m e = -~
. RIR%E L EZRITEE N T P Y| Py
9
SiCiPtReferenceApplication
®
Q Environment ? >
E3 e "‘.
I >
= > ;F’* Visualization
JiLs e >
. I{i?{s > (Ve o} >
(=] Drive Cycle Source SN
~ FTP75 (2474 seconds) Longitudinal Driver ™ L oo |  PassengerCar
mmmmmmmmm

» Copyright 2015-2016 The MathWorks, Inc.
Ready 100% ode23tb

20



4TS5

[

Drivetrain

Energy Storage
and Auxiliary Drive

AG

' Prbpulsioh

Transmission

Vehicle Dynamics  Vehicle Scenario Builder

4\ MathWorks

22



4\ MathWorks

Drivetrain Energy Storage Propulsion Transmission Vehicle Dynamics ~ Vehicle Scenario Builder
and Auxiliary Drive

P4 HevMmReferenceApplication - Simulink - O X
File Edit View Display Diagram Simulation Analysis Code Tools Help

= i@ ‘ (223
@'U"'-».- oo B G -E @ G o v [ | [Accelemtor v @'1v
HevMmReferenceApplication

—
Drive Cycle Source
FTP75 (2474 seconds) Longitudinal Driver l—» Passenger Car
Controllers

]
» Copyright 2015-2016 The MathWorks, Inc.
Ready 100% ode23tb

23



173"

Lo

Drivetrain

Enérgy Stoiage

and Auxiliary Drive

JILE—

HIL+IE

Prbpuisiovn

BETIVEER

E—

Transmrss:on

'/

Vehidle Dynamlcs

Vehide Scenario Builder

4\ MathWorks

P4 HevMmReferenceApplication - Simulink - O X
File Edit View Display Diagram Simulation Analysns Code Tools Help
Bd - - - G -E-@G® > Y ] (e @
HevMmReferenceApplication
®
Q : -
? K
= < @

g Y -
[ag] >

—>
(&= Drive Cycle Source

FTP75 (2474 seconds) Longltudinal:Deives — Passanger Car
| !
Controllers

i)
» Copyright 2015-2016 The MathWorks, Inc.
Ready 100% ode23tb

24




UIPLO AT IV —23>: TVE-IIETIL

- SRADIND—=NAVICEBINE=IIVETI :
— SWARI>>> (Spark Ignition / Compression Ignition)
— EV
— NJLFE—FRHEV

4\ MathWorks

O
— ~ S Ab SiCiPtReferenceApplication - Simulink - O X

- 7 ~/ BE u;

File Edit View Display Diagram Simulation Analysis Code Tools Help
— e m e = -~
. RIR%E L EZRITEE N T P Y| Py
9
SiCiPtReferenceApplication
®
Q Environment ? >
E3 e "‘.
I >
= > ;F’* Visualization
JiLs e >
. I{i?{s > (Ve o} >
(=] Drive Cycle Source SN
~ FTP75 (2474 seconds) Longitudinal Driver ™ L oo |  PassengerCar
mmmmmmmmm

» Copyright 2015-2016 The MathWorks, Inc.
Ready 100% ode23tb

25



4\ MathWorks:

VIO AT IV —33>: ARBBI S AL FEA—S

IVISIBELUYMTEDITSYMNETI
IVSBLOYMFEDIY PO— 7=E7')b -
BETFARMETORODAIUT N | ————— RS -8

— IOV TAERK S R R R Nl
— T3 MEF VI AT LREE = Engine Dynamometer
— AOYNL-IIA AN = hDFITL—23> .| — | -
2 L = —
- A=D1 YT71TTHE - ; MR
- SRz LD 3ETEE . : f':_"@

=26



A

ToxIN

. YIPLVRT TN —2ay DHRETA X B

4\ MathWorks

27



UIPL AT TVr—23>DhAFIA X —

>—>@ : RFATNAETIVOFE

- UJPLOA7IVr—33>0—8p%
Simscape™ SAJSUTHWEUEDRAT A

EFIVICESIRR

. MERSATSVE, PRAYIAT5VE | )

ERUTET )V OFMIE /RN FTHE =3

- VariantBJ7 S AFTAICLD
EFILVOUTINEX

4\ MathWorks'

2 > - I =
P VeehF dtie
7'an:4ﬁm:ﬂ , ! | D
| s p ) p TransFabk
A | &D)
EngSpd
b EngSpdp ) i
2
| 3| ™ Gear S2
P GerReq ! % 3 . F D : 81 |
> VabFdy N i 2
ol Lo 1L JD o o o Diffecential g L] N‘ ), Transmission Differential
| 22 “q“n.w Azl u::{:" &
oY s, diat M . o Brake RR
Powertrain Blockset pp— <1
owertrain Blockset| [ 254 KS1T M A
JUEILd RSAT P11 -
8
Planetary Geas 2

DAFL FS5YA

—
—

NV




4\ MathWorks:

TIPS RF T -3 DHRIRA X = .

e and Test
S—>@ : E—H—/FBHETIVOFHIL s Pl
e 3 [—‘: e
- SATALA) : BRERIBE(E S i = Ve T
— JYIR-ADE-H— (BRNEE. satamp Gt [,
B2\ TH=TEGE) VU | (= R ——
— NV BRSO E RS EOH IR —— weip TG =

Mapped Motor

— BRNLIICHU TLURENZBUILIGE —

MMMMMM

MMMMMMMM

. HTIAFALAI ; SIS i‘

radPerSec2Rpm

— KOFFHERE-Y—ET I Z2/ERK

— d#l - qFERIKF ORRIT T2 2 =

— LDBERHAET7 VTV L
(S5DRERHIM F) %Za%aT - AREL

Detailed model = inverter controller + nonlinear motor model 29



ToIIN

Powertrain Blockset®) 1—X45—X

4\ MathWorks:

30



4\ MathWorks

Powertrain Blockset H'h/{—9%4D0D1—AF—X

mRe O\ / ==

BL— - AT h

\ / FAB (HIL)

Y21b-33>
stk el Ada pt YAFh
2’OMIM1E>D and FTAN
ﬂ?‘%gf—b *J?%Z:‘-L\
1-AT—2A: - ’
1. YAFASRETBLVORE(L
2. A MO-S5/S5A—S=E(L 104
3. YINITTHETAN TheR
4. YIMNITT-N—RITT7HETADN (HIL)

31



4\ MathWorks

Powertrain Blockset H'h/{—9%4D0D1—AF—X

W NN

—AT—-A:
AT LGS

e
ERME \ o
BAN—T _
$Z1L—-33y b / TAB (HIL)
~ SEyk- Adapt SATh
2’OMIM1E>D and FAM
$IY AT I Reuse YIYAFh
st FA b
=1 4N v AZyh
sTH LU mIBE(E 7
8
J— ReERG

32



327 h%ZPowertrain BlocksetZ{ERBLTETYUY)

USE CASE® >AFASSETESIUREIL

Compression

H— Ignition

Spark Ignition | Engine
Engine /

Traction =y
Motor

Generator iE

Conventional Powertrain
Inverter (Compression Ignition Engine)
DC-DC Converter

~ Spark Ignition
F Engine

Series Hybrid Powertrain

Spark Ignition Conventional Powertrain
Engine (Spark Ignition Engine)

Inverter
DC-DC Converter

Inverter
DC-DC Converter:

¥ -
Battery.

Parallel Hybrid Powertrain

Electric Vehicle Powertrain

AXie Sweep | rageorr

- S l;"l .
A
) N
= N
L\
- 2
_____ '_._._ _:_q——_‘- e = = = =
» »
.
‘Best Axle ratio: 3.0 at o
. Performance Time <10
™~ v 15 2 25 3 15 4 'y
NN Sw.» . Axle tatio

4\ MathWorks:

XAEEA

IND—= A > &tEmL> 31l —>3>
— miER/\D— NoA > e EZARES

33



4\ MathWorks

Powertrain Blockset H'h/{—9%4D0D1—AF—X

A—-AT—A:
1.

2. A>MO—-FN\SA—HFa2i8E1{E

3.

ERAE \ =

/ FAB (HIL)

S
SEyk- Ada pt SAFA

Jors(1E>D FAb

32ab—-33>

YISAT A
st

YISATA
FAR

34



4\ MathWorks:

USE CASE®Q@ 1> b0—-3/\5A—-5&E1L

,, .,. s (& Ol . I\/y)o);#&%mﬁﬁ(zgﬁg
: Engine Dynamometer 5——975:775(:[/72:/51[/— >3
’"""'Q . o (CEDFPUIL—23> 75D

- N = R AR S
e R . .




4\ MathWorks:

Powertrain Blockset H'h/{—9%4D0D1—AF—X

ERAHE \ fﬁ
EI-T SATA

YZIb—-33ay / FAB (HIL)

SEYR- SAThA
JOMIM1EYD TAh
YISATh YISATh

st FAR

36



4\ MathWorks:

USE CASE® YIJNIIFHEETA

1> MO—-FEFIVSAERUIEI—R
DENMEZ =1L —Sa I EDIREE

< H L
S Tarwes [0 it ATARIRGRRS TS STRELT
= - — e
-~ - 7
o —_—
we
uw TR AT e e oA o .~ -
30 9 209

1> hO-SEFILNS
HE)0— R&ERK

| Powertrain Blocksét (C&BTIOMNETIL 37



4\ MathWorks

Powertrain Blockset H'h/{—9%4D0D1—AF—X

A—-AT—A:

i}
ERME \ =
| = W, / FABN (HIL)
SEyR. SATA
JIOMIAEYD FAM
YTSAFTA YIT'SAFA
st FAM

4. YIMITT7-N=ROI7%ETAM (HIL)

38



4\ MathWorks:

1> MO-ZETIHS | s o J
BHE&1d— RERK : .
Powertrain Blockset (&3

75> NEF I ABEIEI - RER

EECUDEE %
V31—V 3aVICKYIREE

a1y mas |
a1\ 1)

speedgoat .
SPEETERET Real-Time

s Simulation
™ Hardware

39



ToIIN

Powertrain Blockseth{@{td 51— 3>
Powertrain Blockset® #%gE
)IFLURT TV r—2320 DAREATA P
Powertrain Blockset®) 1—X45—X

=&

4\ MathWorks

40



4\ MathWorks

=) .
Lower the barrier to entry

- 1-Y-DBERID—MNADETIVNEEDRHDAY— MRA > MeiRft

- A=TTIAVI4VOIEERETIV — FHMEREARFIAY MIIE

BELAE—RINSYAUVREEFI — HILSADREETIAE

¥ p—
- o R
E—‘- u-L I- l fjl *I
= i \v'_ﬁl » I~\\_:___/’
Drivetrain Propulsion
Transmission Vehicle Dynamics  Vehicle Scenario Builder

a1



ROATYT !

Powertrain Blockset ®EN—Y Powertrain Blockset
— https://ip.mathworks.com/products/powertrain.htmi

J@%

Powertrain Blockset Technical Article ¢"StVty analysis powertrain J &
— TMEMIEITEEREITCEVT, MEICKRESREE2S A SE M AT X E AT LIS

= https://ip.mathworks.com/company/newsletters/articles/using-sen

Sitivity-

analysis-to-optimize-powertrain-design-for-fuel-economy.html

sHIARABRPRMEN R EDSBVWSHEIESICIC!
ERIEHMAR (158) OBEBEULIAHTE
https://jp.mathworks.com/programs/trials/trial request.html
AFINBEHE/BVENE Tl
https://jp.mathworks.com/company/aboutus/contact us/

Hwam COBMUVEDE — HIEZEFXT, H30L\E. TEL: 03-6367-6700 1AFK)

4\ MathWorks:

42


https://jp.mathworks.com/products/powertrain.html
https://jp.mathworks.com/company/newsletters/articles/using-sensitivity-analysis-to-optimize-powertrain-design-for-fuel-economy.html
https://jp.mathworks.com/programs/trials/trial_request.html
https://jp.mathworks.com/company/aboutus/contact_us/

MathWorks’

&\ MathWorks

Accelerating the pace of engineering and science

© 2017 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See www.mathworks.com/trademarks
for a list of additional trademarks. Other product or brand names may be trademarks or registered trademarks of their respective holders.

© 2017 The MathWorks, Inc.


http://www.mathworks.com/trademarks

