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2.2 FMU @h{EE— K & i
2.2.1 FMU o#@#hi{ffEt— K
FMU O #ifEE— Ki%. Model Exchange (ME) & Co-Simulation (CS)® 2 SOEMEE— R23H Y

T, BEE— FOREZ2EWL, YL FMU ZH D iATe~ A XY —LiZdH 57y, FMU I 5
W2 ET,

23 FMU
; D]
% Tool 2 FMU % Tool

_CO_ Model —CO— f a niwl

2-2a  FMU 2 V)V B E7- 720y ME 2-2b  FMU IZ YV L NZ N5 CS
(8th International Modelica Conference 2011 F#E&EE L 0 51H) (5]

2.2.2 FMU O 7 7 A VA&
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TH 5 xml D model Description File 725720 72> TWET (5.3.2 ),

FMI conform
simulation tool

® . conforms
8 simulator read model to
<> |ser = Description ——»
A interfaﬂ -

ImiModeibe scription [

XML schema
control run 1 or defined by the
many FMI specification:
model - fmiModelDescription.xsd
instances model.dil - fmiBaseUnit.xsd
solver " implements - fmiType.xsd
[ the FMI| API - fmiScalarVariable.xsd

2-3 FMU DS
(8th International Modelica Conference 2011 Rkl v &kt X v 51 H) [3]
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2.2.2.1 model Description File D#%1&

model Description File D#1E4 X 2-4 (TR L E T, IR~/ L 512, FMIL1.0 TiX ME & CS i34
HEEPE D DRI A ITSERR « RE S, HBOHEN 2N O T, FMI2.0 OfEiEE AT L ET,
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IZU®DIZ, ME 7> CS OXBIDFLIR DD D . EDI%RITELL BAL, 28, Bk, s zo@iEil
DI FLIR SV TVWET,

FATAD dll Z4EKT DO Y — AT 7 A DB KETT, FMU 4T 5 Y — /LT, dll ARk
BIZY =27 7 ANVEHIBRL, BR#AIEEE L CWET, ZOREFET, V—VITKFELETOT,
THY—INDOY=a T VEBZEIZL TSI,

Implementation and
Capability flags (5.3.3 )

...........

Definition of physical units
(5.1.3.2 )

Definition of variable types

fmiScalarVariable m

oo | | Variables and their attributes
0. P
‘ | i1 B
s B g { s B p)
= TP | e
.o L =
.4 Inputs [} —ee| L+ Annotations
(ol | e
' 0.w
v+ Derivatives [ o—
| Modetstucture B3 Deriatves B3/ ~3{ Deriative | , ,
: 0. Dependency information
L outouts E P P
; oupurs 2~ outpu ] (4.3.2 1)

2-4 model Description File O
(2nd Japanese Modelica Conference EifzEE &R L v 51 /) (6]
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2.3 Model Exchange (ME) O#pk & R

2.3.1 ME 2B HEFOHN

ME £— FTIZFMU 2BV ALY S 2 b— g Y — ) Y A3 % FnT FMU RO EIZ i Thbh
F9, o T, FMU & 2D DOET IV OREERHE— D Y AN CTRIRHCEM S L5 728, RefH][EH]

PRFESILE T,
tﬁ]’, W start W ¢ time
Enclosing Model ! Vstart variable
u(t) inputs (continuous-time and/or discrete-time)
u ¥ y(t) outputs (continuous-time and/or discrete-time)
—_— —
wit) local variables (continuous-time and/or discrete-time)
External Model
(FMU instance) z(t) event indicators (continuous-time)
- -
t Elements of local variables w and/or output y:
Xe y X, 2 xc(t) continuous-time states (continuous between events)

| Solver |

X1 2-5 ME £— KD 5Dt
(FMI {1:#£2£ : FMI for ModelExchange and CoSimulation v2.0 X9 5[f) [7]

HRA (=) 1 FMU» SO )1 # IRHD (=)t FMU~O AT 1G#

Vstart ,u,y, w, xd (&£ Real, Integer, Boolean, String %!; t,xc,z % Real !

3
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2.3.2  ME T

2-6a |ZIER R Y — /VITHL Y AR5 LT- FMI O 2R L £, REMENEHEn FMU 27
STWVWET, X2-6b IHEEOHENEZRLET, 3250 FMU ZHV ALY — /L EDO YV ARTUR
L—ya UNERSNDONEMRTE D EBVET,

Controller

Pl e - DCmotor __ , .

| . xC = ! Rotational motion

i o S — ! O, R e e l

- i ! 1

o 1 J I |
1 k] e e TR s
| O VL (D7)
1 — ! f 5 5 |
1 I L I I,‘; i pal B 1
| L s e il:'; "
1 I o "
e i e i 1 |

2-6a Model Exchange &— R TDii [
(2nd Japanese Modelica Conference jE&E LI LV 51 ) [8]

1D¥=2—-33>

HHETN HEETN HEETN

a>kO0-3 DCE—# R

208

4 2-6b ME E7T/L (2-6a) Offi/g
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2.4 Co-Simulation (CS) D&k & #5{#
241 CS®»3- Dk

CSiE, EHICX Y 3o EREIZHEEINET,

Ho & HEARRZH DN Stand Alone (X 2-7) THVY, PC ET~vAZ L7 nY—LE FMU A 15
DOaF7TOETEELET,

EH Tool

2-7 Stand Alone Co-Simulation
(8th International Modelica Conference 2011 &k L 0 51H) (5]

2 D HDJEREIE, Tool Coupling (X 2-8) ThHV, vAH &b Y —/EL FMU &035lx D7 at v
H LGl x a7 o ETEEL T,

s

e
s

| Executable Library (DLL) | [ Simulation tool

/

FMI Slave
M @ St & _C Wra p p er CO) hodel Salver
-..,\Process 1 J '-.\\Process 2 /

2-8 Tool Coupling Co-Simulation
(8th International Modelica Conference 2011 H/EE LI L W 51 ) [5]

3 S HDAREIX. Distributed (X 2-9) T, KR Ea—H U YV —RAZNE L5 L) R KIAMS
AT LATHAINET, 7 74T b« b= "EFROFER 2 0EEREED Bz, FMIL A HERL L 74
Bz s> TV ET,

Executable Library_(DLL) \ §ervice ! Exeqytable Library (DLL)
FMI Application ’ Slave
Master "CO% Wrapper Server O mw

A AL
% ¢
Sg;t::n “ Session

Server

Computer 1 Computer 2

2-9 Distributed Co-Simulation
(8th International Modelica Conference 2011 G E &R LV 51H) [5]
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2.4.2 S IZB T LH1E 5ol

CS iz 75{57?0)%@%75_’. 2-10 lIZrLET, . (A FMU O AHITHY ., FMU N D 7 LoX
WCEoTHEINET, ZOANWSLHAIGIL, F 3 FEIZT#%ik 4% Communication Step Size TR E
ENTHEFZ LI FMU 2BV IAALTEY — L & DR TEESRZ 2TV ET,

7, p, initial values(a subset of (3, yo, vo, mo)

Co-Simulation Master l m discrete status(constant between events)
y p parameters of type Real , Integer, Boolean, String
u — . .
— Model u inputs of type Real, Integer, Boolean, String
1 1 i) 3 v all expose variables
| Solver |
Co-Simulation Slave X  continuous status (continuous between events)
FMU instance .
( ) y  outputs of type Real, Integer, Boolean, String
L X: m 1 Z . 3
£ X z  event indicators
| Solver |

X 2-10 CS E— FDOIEEiN
(FMI {1:#£2£ : FMI for ModelExchange and CoSimulation v2.0 X9 5[f) [7]

Co-Simulation TlX, LAT 2 DOIEARN 72 ETTH2XLERH Y £7°,
1. BT VRT AMOT — X2 T L OBEE
2. BCOYT VAT LDV I 2 b—ra rZEH L, Communication Step & #1773 2 HEHE

tci— tci+1from initial time fco -= tstartto end time e “= Lstop.

2.4.3  CS Toj

2-11a {Z Co-Simulation T#Eki Sz FMU &4 FMU B COEFOINEZ R LET, T 2 TEK
BEEH: FMU M TEZ SN TWD KO ITR A F 328, FEERIZK 2-11b 12T L 212, VIAALTEY —
NEN L TEBRZEITVET, & FMU B O VA REZREE | 2R ENEE 4470, Communication
Step Size RV ALY =V L ZD I NN LTRERZT LI LICEY, B0 Iab—ray
BIATLET,

Steeri iveLi

Enﬂme Manual

Tramm ission

. ML [Nm *  Differential
Manual Steering }Skﬂtﬁ.l rad] — [ ] g t
3 e TG b
,a' ! Propeller Shaft
O{;) tsl% A0v L ] EEE
. P W . ' Upper [rad/s] ; Driveshaft
- s Lot wF[-] - iy A
FYONLE & ] e %)
[rad/s] [Nm]

a \ J [M] | cracnpedal R
IvIE Fpn
[N]

'

Suspension

2-11a  Co-Simulation & — K ®1iE i F4
(2nd Japanese Modelica Conference ;&£ L 0 51 H) [8]
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BRI 2-11a D RT A NERTT U o 78 D55 0E%EIE K 2-11b IR X912, 7
A RDBEFEAEZH AL, FMU OBV ALY —LEZ N LTCATT U U ISk E LEnE T, femiast
et MV N AT 7 U 7D FMU N TR S 1L, ZOREERPIY ALY — L& LT KT A N2
SNFET, ZOZTELDOH A I 7L, Communication Step Size (CSS) TiXE S Au7= Ryl EIFEIZ 72
DET, RIANRNNSOEMEAT T, BVIALY —LZ N L THVETOT, ZAFTT7 UV IR0 ALY
—ANOZTRINDDITIRD CSS DX A I 727 £F, THERHECERBT 5 L 2-11c DL H
2720 F9, B, ZOEAFFIEF2a— M) TAEZHELTCOWETOTIFEATE Y (6.2 2H),

1D¥Zl—33>

3 : ; ; ; EZAN
wuy) || werrn || wmern WEET) || WEEFN
2 ‘ L
BSAK || ZFPUYY || RI—MAY || E54754> || ey || BORSY-L
v | [ | v VI Y e ZFPUSH
. - CSS time
| —1 YK | LSS

X 2-11b  CS 7L (2-11a) DFHE

X 2-11c CS EF /L (2-11a,b) OHiE

FMI (%, ME X° CS ZHMTHAT 57217 T, MAGLETHEMTL22 L bAEETT, Y—1d
3D Y —/LR° 1D DY — VKA IR L T ATRE T,

2-12 1%, DAG (Daimler AG) 7% 2 >® ME Offil#€7 /v FMU % 1D ¥ a2l —v 3 Y —/LOD
HICED AI, & 52 3D ST — IR IAATHA LD & 720 9,

(1 ME ME
B AR 1DY3aL—3>
- 1 1
— — ETN EFN
prep— WEETM MEETV Lz k5o
GUI GUL( [ 1+ o ro2 X I or Iyiar
Bk, X 4 Iyvar s 5
FMI
JIVIN
FMI
VIVIN

2-12 Jl DAG LB A FMILGH v =7 b
(AT VH L~V A HP LY aH. —#ngE) [9]

LT, BAEOX YOV Ialb—varEk ROV A ERONTETLTWET, K212 04
Mo, PRIy arOfilfleET Ny AT w7 L) Exr YAl T v (TSimulink ) B

%) % 1D v a2 b—va Y — LOYWEHET VIR IARE T, I 5T, TR EEEMITY — L O EIR
OYERE T JVIZHL Y GA A EAM 2 5806 L 7241 T3,
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2.5 Y — )LDV IR — MR
FMI %# %R — F T 5REW 2V — L EFK2-1ITRLET,

# 921 FMI 2% K — 35V —L (FMI B—AL~3— 10 HF)

'fm j Tools

e« » ulls o JEW

How do I add or update my tool?

FMU Export FMU Import

Name License Platforms Co-Simulation Model Exchange Co-Simulation Model Exchange
AMESim $ 6 am
ANSYS Simplorer $ L |
dSPACE SCALEXIO $ e mn

oymal s o =
FMI Toolbox for MATLAB/Simuli... $ m
MapleSim $ Qésn
OpenModelica ® | ¥a) | | m
SimulationX $ (c] | 10 20

L= RIZiE, LT Oxt R A E#E ST ET,
Legend: [planned] xfJ&dHEH, [supported] xthta A, [cross-check passed] 7 @ XA F = v 7 i H
Licence : 74t ADJRE (G, A—7 YV —2X)
Platforms : )54 2577 v b7 4+—24 (C 2— R, macOS, Linux, Windows)
FMU Export,”Import : FMU Ok, Bb A% (CS, ME £ivZio FMI1.0,2.0 ~D%}i)

#2213, FMI V0¥ =2 P TERINHEET L EZHNT, EOY —L L OMAEHETERIC
HE L2 RPN SN TWET, 32U BV AT = v 7 PR TE 5 L RR-BIRANTR Y £7,

#2-2 JuoRF vl OFE : FMI2.0 Co-Simulation Windows64bit (FMI 48— AX— L 0 $FE)

FMI2.0 ~ | Co-Simulation ~ J| W Windows 64-bit ~ Legend:

How do [ add my FMUs and results to the cross-check?

s ¢¢~*‘°
f‘}é‘ o\
ol
dgoé‘ .oopé‘} &
;}é\ ‘95\& (@' ﬁ‘!}j @a‘a o \«ou\ 050*' q\é}& 085’ & 3}\0

« Importing Toal A A R A R R R
Adams 0 ] [ N § : K - 2 o 2 I
AMESim 0 o B EDE - DEDE - : B3
ANSYS Simplorer 0 o BB o 0 o 0 o 0 o 0 o

AVL CRUISE M 0 o BB EE - B - DD - B

AVL Model CONNECT 0 [ o ERED o : B ER o 0 0

CATIA o B EEEE c- BB : [ o B
INTO-CPSCosimulati.. 1 S EBERES - EBE3ER :+ : EB
CosiMate 0 0 o EB o o 0 2 0 o ] o

Dymola 0 2 B =S - B el o 2 1

Easy3 0 ] 0 [3 [N : B + BN : B 2 [

FMI Bench 0 B EEBEEEDDDEaEE D

FMI Toolbox for MAT... o [ 0 o I o e ! [ 0 [

A==V HATEHINTOWETOTITHER T IV,

HEh R fire ABEGE L 7 VMERS FMITER - R WG 12
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HEIE HoTHLY, fEoTHLD

ZOFTH, HBC FMIICAN THE L & 5. 8.1 T, MiHARY > 70 FMU £ 70 % O TRY A
BINBY T 2 b= a EITETORNEERL T 28V, 3.2 TE, FMU 2457 2B AR
REBFHIZOWTHI L TWET,

3.1 ffiosTHED
3.1.1 VT AETAEWEREL LD

H 8 B A — A= 0 G & T VB E RS X—VICHE L U BT V& R
WCIVIAATY I 2ab—2a b EFITLTAEL L D, E7 /UL, 20184 5 A D HEJHEITAEFTRE
2T, Y WG T LB F~—r 2712 A L E4, [12]

7 7 A V4 : Sample_3pl.zip CZIP 7 7 A VIZIELLF 4D 7 7 A ADMEIN STV E T,

FMU1 (Model Exchange) : FMU_J1_Casel_Dymola_ME_2.fmu
FMU2 (Model Exchange) : FMU_SD1_Casel_Dymola_ME_2.fmu
FMU1 (Co-Simulation) : FMU_J1_Casel_Dymola_CS_2.fmu
FMU2 (Co-Simulation) : FMU_SD1_Casel_Dymola_CS_2.fmu

AEOFIED, HEREEITRY ST TAZRE L2 b 0T, FMU I3 FRRICTERSh TV E T,

Version : FMI 2.0
Type : ME BXUCS
Compiler : Visual C++ 64bit
0S : Windows 64bit
FMU1 FMU2

e b=

31 ETIVOREAL

F9E, Import IZHE L7V R a2l —va Y — L aHETAHALENLY £7, 2.5 THI L7 FMIL
B = AX—=VICTEFRFH O Y —/L 0O FMU Import $HRILZ R L TS0,

Y= BRHETEUT, ETIEFMU 2V IARETH, ZOFEITMEHY — L K-> TERRY 50
T, T TIEHEELET,

DESEVIADIETL LI M?

LIBg#IE, Simcenter Amesim TOEITHIZ ZHEr 7z LET,

HEh R fire ABEGE L 7 VMERS FMITER - R WG 13
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3.1.2  Model Exchange T I =l —ya > L &9

3.1.2.1 BRUERT A —H TIAT

WIZ, MVAALTE FMU 28t L CW& £9, £791%, FMU1, FMU2 & (2 Model Exchange Z{#
WET, TALhO FMU (231 AT, LHADHRTH D2, W7o FMU O] & AT 2572313,
IR <X 3-2 DX 5 ITHER TE 5139 T,

FMU1 FMU2

fmy fmy;

3-2 FMU DO#ke

i

WIZFMU O/RT A —2 R ELET,
3-3a, 3-3b M%7 A —%"path to the unzipped FMU root” (*—/iZ kv B2 £9) 1%, @ L
72 FMU @ dl #8528 E L E T, a2 b—a VETRIOIZOT RLAIZH D dl ZFESDOT
INAPEHETT,
#D DI E DIEITESD IR AT O RBEHOWIME T, ZRATRETT R, ETIEZOEEOREL L
ET, #e EOBBIIMEAT 2V — MLV FRBREL DO TIEHEELTEE N,

Parameters

[ Title ‘ Value [ Unit [
@ inertia.phi - Absolute rotation angle of component . 0 A rad A
@ inertia.w - Absolute angular velocity of component (= der(phi)) 0 rad/s
step.height - Height of step 1 null
step.offset - Offset of output signal y 0 null
step.startTime - Output y = offset for time < startTime 1s
inertia.J - Moment of inertia 1 kg.m2
TgSD - Accelerating torque acting at flange (=-flange.tau) - start value 0 N.m

v [3 Import parameters
enable logging no
|| path to the unzipped FMU root -./FMU_J1_Casel Dymola_ME_J1 |
3-3a FMU1 (Model Exchange) /X7 XA —%
Parameters

i Title Value unit
(® speed.phi - Rotation angle of flange with respect to support 0 rad
spring.c - Spring constant 1 N.m/rad
spring.phi_rel0 - Unstretched spring angle 0 rad
damper.d - Damping constant 1 N.m.s/rad
fixed.phiO - Fixed offset angle of housing 0 rad
speed.f_crit - if exact=false, critical frequency of filter to filter input s... 50 Hz
Nj1- Reference angular velocity of flange with respect to support as i... 0 rad/s

v [J Import parameters

enable loggin, no
I path to the unzipped FMU root .../FMU_SD1_Case1_Dymola_ME_SD1 I

3-3b  FMU2 (Model Exchange ) /X5 A —X#

i HEh R fire ABEGE L 7 VMERS FMITER - R WG 14
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B, FMU IZERE SN TV Default O/XF7 A =Xt b TYUI 2 b— a3 U EFETL THEEZHER
LCAHAELLE D, BEEENjL & hvZ TqSD XX 3-4 DX O R L7272 TL X 90 ?

[rad/s] | = Nj1- Absolute angular velocity of lange as output signal [rad/s] | [N.m] | — TqSD - Accelerating torque acting at flange (= -flange.tau) [N.m] |
0.6 0.0
0.5 ; -0.2 —_
04 04
03] 06
02 08
0.1 ; 1.0 __
0.0 ] 12 i
b S T S S Y S A A, T T r T T 3,
% Time 5] K Time [s]
34 Ial—va kiR (Model Exchange)
3.1.2.2 INTA—=Z B H L THAT
RIZ, WTA=FEBEHLTHEL LI, BREEHE LT, Frer 72 <RELET,
Parameters
I Title Value unit |
(® speed.phi - Rotation angle of flange with respect to support 0 rad .
|l spring.c- Spring constant 1 N.m/rad ||
spring.phi rel0 - Unstretched sprinmle 0 rad
I daméer.d - Damping constant 1 N.m.s/rad
fixed.phi0 - Fixed offset angle of housing 0 rad
speed.f_crit - if exact=false, critical frequency of filter to filter input s... 50 Hz
Nj1- Reference angular velocity of flange with respect to support as i... 0 rad/s
v [J Import parameters
enable logging no
path to the unzipped FMU root ../FMU_SD1_Casel_Dymola_ME_SD1

3-5 FMU1 (Model Exchange) ZHR/NT XA —X

> SR EH (spring.c - Spring constant) :
BAED”L [N-m/rad]”?>5 10 {50710 [N m/rad]” ~E T
> X vy (damper.d - Damping constant) :
BED”1 [N m-s/rad]”2>5 1/10 ©70.1 [N m-s/rad]” ~E &

BEH I 2L — g EFTLTC, MREMRLTIIZEEN,
Fl#E% Nj1 & hL2 TqSD (XX 3-6 DL 9 i & 7e>72TL X 9D ?

frad/s] | —— Nj1- Absolute angular velocity of flange as output signal [rad/s] | [Nom] | — TgsD - Accelerating torque acting at flange (= -flange.tau) [N.m]

0.4 0.0 ]

0.3 ]

02 ] -05

0.1
e 1.0

0.0

0.1+ 15

.0-2 —

03 — -— 0 % ‘ H— L
0 2 4 6 8 10 12 o 2 4 f 8 10 12

# Time [=] ¥ Time [=]

36 vIial—TalfER (ME: X7 A —XIEF%)
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3.1.3  Co-Simulation T¥I = b—¥a L&D
3.1.3.1 BRUERT A —H TIAT
KRIZ, Co-Simulation ® FMU Z YV A, ET N E4EHR L/NT A —F 2R L THEL L D,
INT A =2 DNEIX, Model Exchange Ff 2 1EIX[RE U TT N, Fied 2 o034 FMU TH 2 T\ £,

> co-simulation step size

> co-simulation step specification
Parameters
[Title ; Value I Unit
(® inertia.phi - Absolute rotation angle of component 0 rad
(® inertia.w - Absolute angular velocity of component (= der(phi)) 0 rad/s
step.height - Height of step 1 null
step.offset - Offset of output signal y 0 null
step.startTime - Output y = offset for time < startTime 1s
inertia.J - Moment of inertia 1 kg.m2
TgSD - Accelerating torque acting at flange (=-flange.tau) - start value 0 N.m
v [ Import parameters
co-simulation step size 0.001 s
co-simulation step specification time step size
enable logging no
path to the unzipped FMU root .../FMU_J1_Casel_Dymola_CS_J1
3-7a FMU1 (Co-Simulation) /X7 X —%#
Parameters
lTitle Value Unit
7@ speed.phi - Rotation angle of flange with respect to support 0 rad
spring.c - Spring constant 1 N.m/rad
spring.phi_rel0 - Unstretched spring angle 0 rad
damper.d - Damping constant 1 N.m.s/rad
fixed.phi0 - Fixed offset angle of housing 0 rad
speed.f_crit - if exact=false, critical frequency of filter to filter input s... 50 Hz
Nj1 - Reference angular velocity of flange with respect to support asi... 0 rad/s
v [3 Import parameters
co-simulation step size 0.001 s
co-simulation step specification time step size
enable logging no
path to the unzipped FMU root .../FMU_SD1_Casel Dymola_CS_SD1

3-7b  FMU2 (Co-Simulation) /3T XA —X%

M 5iE, Co-Simulation 17 9 BEOBRGHMIEEZRET H/NT A—HFTT, T THRILINDH/NT A —
2 DA4HNE, B IABMDY — X 0B D2 ERH Y £9, 40IE. 70.001 [s]”28@EMREE L TR
TEINTEY., ZoEI L1128 FMU ~O AR L) ShvET,

Z T, FMU IZRE STV Default DX T A—H o h Ty Ial—1a U 2ET L THEL
MR LTHAEL LI,

Fl#EE Nj1 & hL2 TqSD (XX 3-8 DL 9 i & 7e>72TL X 9D ?

i HEh R fire ABEGE L 7 VMERS FMITER - R WG 16
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— Nj1 - Absclute angular velocity of flange as output signal [rad/s] I |— TqSD - Accelerating torque acting at flange (= -flange.tau) [N.m]

frad/s] Nm]

0.6 - 0.0 -

0.5 4 -0.2

0.4 - -0.4

0.3 -0.6 4

0.2 - -0.8 H

0.1 4 -1.0

0.0 -1.2

-0.1 T T T T T T T T y T T 1 -14 T T T T T 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12

¥ Time [s] ¥ Time [s]

3-8 vIal—variiE (Co-Simulation)

Model Exchange [FEED T I 2 L—3 g URERBHOLVET, LArL, Co-Simulation 217 9 FRIZIL,
HE MR T FMU O A )3 —EE & LT, Step Delay 23U ET (2.4.2 /), ZoOf]T
1%, 0.001[s] & 5 M 72 38 (5 IR 72 O TRIZREE T3, MO ROY 7Y o IBREEMN LT
(0.0001[s)7e &) 7' Z 7&K L THEL X 9, ¥ 3-9 D X 5 IZiEFRIFRED 0.001[s] 45125 R BRI
BAEL TS Z ERNbnD 3,

—_— il - i i = TqSD - Accelerating torque acting at flange (= -flange.tau) [N.m]
[rad/s] | Mjl - Absolute angular velocity of flange as output signal [rad/s] [N.m]
03355 -0.4080
] -0.4085 4
0.3350 o E
] -0.4090
0.3345 -0.4095 3
0.3340 _: -0.4100 E
] -0.4105 3
0.3335 4 E
] -0.4110
0.3330 -0.4115 3
T T T T T :‘.‘|...‘|‘...|..‘.|....‘.‘..
1.4200 1.4205 14210 1.4215 1.4220 1.4200 1.4205 1.4210 1.4215 1.4220
¥ Time [5] *: Time: [z]
~ S Y
39 vIal—ia iR (X3-99EK)
o= =
3.1.2.3 T A= Z BT HELUTHAT

WIZ, WIA—ZHZEFLTHEL LD, FMUL, FMU2 O@ERHBEEHEELET,
> HIEHME (co-simulation step size) : HAE70.001 [s]”2>5 100 f770.1 [s]”~Z 5

HIEFRAHE 7220 BERMI 2R RN A 20T < o TWET, £72, BEMHFE 0.001[s] ik 5 & bl
TBHE FERNEI > TVD Z ENATHILET, Co-Simulation TiE., Y] 7Z28(ERIFEORENEE T
HHZENRDLMY FET, FFHIZOVWTIZA4ETRRETDOT, THLHE2 IR,

[:‘:’,5] Nj1- Absolute angular velocity of flange as output signal [rad/s] 0.1 [s] interval [N.m]
4| = Nj1- Abselute angular velocity of flange as output signal [rad/s] 0.001 [s] interval 00 __ o5 - Accel a —ﬂ N 0L (e :

07 02 5D - Accelerating torque acting at flange (= -flange.tau) [N.m] 0.1 [s] interva

0.6 ] _ — TqSD - Accelerating torque acting at flange (= -flange.tau) [N.m] 0.001 [s] interval

. -0.4

0.5+ 1

04— -0.6 -

0.3+ 0.8

02 -1.0

0.1+ B

00 - 12

-0.1 4 -1.4 -

02 i T T T " T " T T T 1 -1.6 . T . : : : : : ; . i .
0 2 4 f 8 10 12 0 2 4 i 8 10 12

¥ Time: (5] % Time [s]

3-10 a2l —3a UEER (CS: 23T XA —Z I H R4 D)
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3.2 EoTHED
321 YT NANETNEMESTEFMU 24/ L TAHLD

Yo T NET VITHBEEIN SR — L=V 0 HEVEHIH & E T ARSI L TV E
T BT UL, 20184F 5 H O HENBEHEIFSEFRKRCT, Y WG THEE LTZBEORX U F~—7 T V%
AL ET, [12]

7 7 A V4 : Sample_3p2.zip D ZIP 7 7 A MAZIZLL T DT 7 A VDA STV E T,
£31 BT NLETILONRE

Model Exchange ™4 U ¥ F V€5 /L Co-Simulation ® 4 U ¥ /LE5 )L
YRR — L FMU1 H FMU2 H FMU1 H FMU2 H

Amsim J1_Amesim_ME.ame SD1_Amesim_ME.ame J1_Amesim_CS.ame SD1_Amesim_CS.ame
Simplorer J1_SD1_Simplorer ME_CS.aedt (1 ©>DEF /AN 4 FEETHRIHENLTHET)
Dymola J1_Dymola_ME.mo SD1_Dymola_ME.mo J1_Dymola_CS.mo SD1_Dymola_CS.mo
MapleSim J1_MapleSim_ME.msim SD1_MapleSim_ME.msim J1_MapleSim_CS.msim | SD1_MapleSim_CS.msim
SimulationX J1_SimulationX_ME.isx SD1_SimulationX_ME.isx J1_SimulationX_CS.isx | SD1_SimulationX_CS.isx
OpenModelica | J1_Modelica_ ME.mo SD1_Modelica. ME.mo — —

K3 LITHIET DY = ERBRL THIUL FMU 2L L CAE L X 5, Zedk, FMU OERTGIEIL,
T2 =KD FIERERZRY FTOT, FlITY —LOv=aT7 Ve TERT I,

Z Z Tl&, Simcenter Amesim % i\ 7= FMU O4fl %2 T LET,

F 7", Co-Simulation 4V Y F/LET /L TH D FMUL H O J1_Amesim_CS.ame Z BT 72 &0,
X 3-11 OfEALE 720 FTHR, ZOFET /T TIC FML A V¥ —T7 = —RA7 0y 7 BFHAINTEY
FMU Z /£ 583 TE TOWETS,

(FMl o 283 — 2z —2F0 w90
‘_)@—)[ NjL  FMUJL  Tgsd J}
+ = ! [rev/min] [rad/s] [Mm];

{3 e

N 1.:.-

3-11 FMU1 HAH J1 Amesim CS.ame (J1 E7 /L) DORERL

FMU OARIZHT-0 . ANHAOBRM R EFEZOIEAOREITEET 2LERH D £7,

BTN D N —IVT, BREEHA FIA SO TIRELTWET GE 5.1.1 2R), 7L
DT VE L OB ST AN AR AT 5720, [Blfisgkitrad/s]. FAZ7iEZ[Nm]&E LT ET,

Amesim TIEE#RE Y W23 [rev/minl 2 H )32 0T, "k P CTHALZAHE LT Nj1 2 H ) L FMU2 ]~
HALET,

FBHEDOIEADREIZONVTIE, TRV FY —=ZANLITRILF T 7 ~JidLd 5 R18 T VX O IED[H
TLRVET, ZOFETATIE, MLV T Y —=Z>AF =2 v >FMU2 IO FK+ X SOV IES
MIZHeD £9, FMU2 6 AT D L2 id, =RAFREESHFAEH OT, £ F— ¥ 0IE

HEh R fire ABEGE L 7 VMERS FMITER - R WG 18
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FHDIER & 72 DIGEIIE, B AZ KT SEL720AHMO MLy NS> TL 52 82 7,

Amesim DET /N TIE, ZDO M EEHFAMEERLTNDETD, "k”T—1 D7 A 2T T, EA
DAEEKEIETDET ML TOET, ZOFEFO MZIZRLT, MEEDIEADOTNTY —LET
IVOVEY FIZ L - TR Y FFTOTEENPLETT,

E7 VA FMU IZH /19 5121%, Interface > FMU Export Assistant Z 8 L T< 7230, ¥ 3-12 D
A= RDORA=a—2ft> T FMU 24K LET.

FMU Export Assistant ? X

Welcome
Configure a Functional Mock-up Unit (FMU) to export

Export settings FMU type and version

’Co—simulation 2.0 Vi

Platform selection
Visibility level: exposed elements

(0 High: expose all parameters and variables

FMU generation

(O Low: expose nothing except input and output variables

I ® User-defined: expose only the watch parameters and variables I

["] provide directional derivatives when applicable
Embed tables

[ FMU for real-time

Output directory: C:/AMETest/JSAE \Z]

Help < Back ‘ Next > H Cancel I

FMU Export Assistant ? x FMU Export Assistant ? X

Platform selection Results
Configure binaries to include in the FMU FMU export results

32-bit compilation
® Microsoft Visual C++
O GNU GCC

O Intel G+

Preparing Cfiles...

Compiling FMU code for target win32-ve...
64-bit compilation
® Microsoft Visual C+
O Intel ¢++

Compiling FMU code for target win6a-vc...
Genera! ting FMU....

Additional ilation settings: FMU generation succeeded.

[] Generate log file
End interface generation -> OK

FMU generation completed.

[ <pack |[generate>] [ cancel | | | [ melp | <Back || Close

3-12 FMU Export Assistant

A Al FMI 2.0 @ Co-simulation Z4TWE T DT, %47 %5”FMU type and version” % 3R L £,

WIZNT A —H DFRIR L)L & RET 5 72 0 Visibility level: exposed elements” % i% & L £ 9
73, "User-defined: expose only the watch parameters and variables”%&iR4 % &, FMU (275
NG A= BRBEREALBICRE TE L7220 ET VEHR O FMU Z2F8 1 512 & > THEWSNET L
LEAET, BAMREMNIT, 3.22 THHALET,

D%, T 23034 7 —%RRLTFMU 24 L £,

FMU 3R TE RS, HFOBAATY I 2 b—va v EFTLTAHAEL L I,
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3.2.2 WMERNTA—ZDHERLLD

FMU BRI, L RDETAVOED FIZE - TR, v ab—ra URERICEEL 5 AW ARE R
INTA—ENERENDZERHV ET, RBERNTA—ZREBLNFEREND L, FMU 255 21
DIRELZHS Z &2 £,

ZIZTiE 312 oY T NET VTR L7z Model Exchange ® FMU2 %2 L £, 3-13
D /3T A —%"speed.f._crit — if exact=false, critical frequency of filter to filter input s...” |32 B Al HE &

o TRATHETH, EERTFZOARTA—FEZERLTHY I ab—va ViERICEBRZHATE
loo IZDESRZENEZLZDTL X 9D
Parameters
’ Title Value Unit
(® speed.phi - Rotation angle of flange with respect to support 0 rad
spring.c - Spring constant 1 N.m/rad
spring.phi_rel0 - Unstretched spring angle 0 rad
damper.d - Damping constant 1 N.m.s/rad
fixed.phi0 - Fixed offset angle of housing 0 rad
Ispeed.f_crit - if exact=false, critical frequency of filter to filter input signal 50 Hz
Nj1 - Reference angular velocity of flange with respect to support as input signal - start value 0 rad/s
v [3J Import parameters
enable logging no
path to the unzipped FMU root ../FMU_SD1_Case1_Dymola_ME_SD1

3-13  FMU2 (Model Exchange ) /37 X —X#

FMU2 #4584 58O A Y P F FF L 1F Modelica TYERL L TH Y . [X 3-14 DKL & 70> TWE T,
*tIGT 5 Y — &2 BFFH THILL SD1_Dymola ME.mo (SD1E7/V) #BAWVWCTAHAEL k9,

fi
| Model Modelica Mechanics | g
Rotational Sources Speed VoW &

=1
| L lorqueSensor

fied

& damper
T A —
I t. ............ P ssnsfua ,J e

3-14 F VY 2FL® Modelica (SD1 5 /L) DR

ZOFETIVTIE “Model Modelica.Mechanics.Rotational.Sources.Speed “%fli~>CEYH, D7 v
7 DT A—=ZRM 31512720 £7,
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i Parameters for speed

Name | Value | Unit {Comment
v speed Forced movement of a flange according to a reference angular velocity signal
useSupport false =true, if support flange enabled, otherwise implicitly grounded
Iexact true true/false exact treatment/filtering the input signall
f_crit 50 Hz if exact=false, critical frequency of filter to filter input signal
w_crit 2 *Modelica... rad/s Critical frequency

3-15 (SD1 EF /L) speed D/XT XA —X

INT A =2 _erit”dH D F 08, "exact”’ ) false D & X DOHRITHNIT/2 Y 9, FMU A RkKREIZexact”
Ztrue” CXET D &, FMU AR XA TR TE A,

L7eDi» T, 3-13 T”speed.f._crit — if exact=false, critical frequency of filter to filter input s...”®
EEEELTHEE Y £T,

Z bbb FMU Ak DB _crit” 2 B HAlaE72 /3T A — 2 L LT 272D 2 2 BB D T,
WBEIRINTG A= RBERDHERTEDLLIITHE L, BEEOMLENRRNNT A= [FIREMT 5 Z & A5,
FIRE DIRELZ < Z LITER Y £,
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# 43 FMU OBI{EE— F (ME/CS) BIROHA FEZELTROKN

Z O#FTIX., Model Exchange(ME) & Co-Simulation(C)IZ>WTH 9D LEFELLSHALET,
FMIIZIZME & CSDO 2D HFENRH Y, EBHLHLEE I RENMEND EBEWET, 4.1 TiX, £hE
NWORHHZFN D Z & Tl L7 FIEEZBRIRT 28 2Bl L CET, 4.2 TE, EF/MUMEEH I =
L—v g VIATE TOTRIZONT, 4.3 K44 TIE, b7 703384 LIcBRO SRR ~DR 0 %
ROTF 57, ENZEROTRTEE H 5B &I RICOWTHR L THET,

4.1  FMU o@ifEE— F (ME/CS) BIROFEE

#* 4-1 12, Model Exchange, Co-Simulation TV ZILDFEZR 4-1 ICE L O FE LT, ROKREKIT,
B —X T N—THROHREZ E L HF L7z, Model Exchange 3G 7254 L& LCiE, diliEes
VOB T HNET, OB E LT, H#ET7 WE—RIICREL— 725 20 A, BEE
ENENERLEND A, BT AN —RANCGIEEE X A LAT v T VS THRET, Y ANEET L
OFMERENE Z VI WARZET bvE T, Co-Simulation W 2541, Eh 2 Lz —v
TETNE Y NAANOMENHER SN FMU A L2202 5 Z LR WRETH L7120, EEWHY 2T A
ETVCAREEZET, £, & FMU BMERIO 7 v A& o2 L3alfeZe /=, WHIRHE 21TV
VIalb—yarOFtEEERN FEARSZELIRFSAETL, v FL— FTOIEITHARETT,
Hardware in the Loop Simulation 17 9 BfiCH ., T ALY — /<0, FAT/— R U = TITRAF L 72
WIRIEANATRE T,

# 4-1 ME_/CS DFF#

Model Exchange Co-Simulation

AERRIE Y — LD LI K D RE L
REN—THEATE FMU ERARE, & L <ITZ2EMEDN B —

ZRTHE2 P HE
FMU Hiebh b7, FEHELE .

” R AR K 00 AT R
BRI Py Communication Step Size @
; h S AR R S LT
AEZALRAT v . ETIV VS FMU A Al RF
. TV VSR DO RERR N B .
MYZas Bl (TR
BRFRILERE & A L . . . .
. ‘ EFMRKEREOTHSLE | FF MKEA O 55
AT o LN R
N N ab
Core 41 R e |
ETNEETH—-TakER FMU (27" v & 2 %&£k TR
BAEWHY 2T A
. KA T L OWHIFHEALER

HER A& HEE7 v

< /LFL— |k

Hardware in the Loop Simulation
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4.2 FMU BB, 55, v 2 L—3 3 VT TORN

Vialb—YarElNIEL BT, I TARORREREZITOICIE, EO XD it T FMU A RL
M, K, v ab—a VEITMTON T D DOBENRIII L ET, KENRiing, K4-112
FLOET,

"$ qu
C Code C Code
- c [ C (c}de
o ) Libs

4-1 FMU @b, &, I 21— 3 VEITE TOmN
(FMI s == X V5, —EMEIE) [10]

4.3 ZTNEFNOTETEZY 5 208 L %R (Model Exchange)
4.3.1  ET/UAERR

Model Exchange (2T, FMU Z{ERLT 2 IZIZH 1T 57T AWNEICREUL— 7 DN FRHER S
T VB LT E T MZRBULV—T Db 555513, £ ORRFEE & X IR 2TV ET MIZET LE L &
Do

Bl THELE D, K 4-2a DETATIE, AIEDOAY 7 4 A% PIL HilfH#THEOWEIZERT D &
TP AREZLEETOETR, M 420 DNy F o ZEIREUL— TR AE L TWET,

(L] L

4-2a VgD PI HIEE1E] 4-2b  iiE® PI§fEE] ARELV— 7R AEEET

i HEh R fire ABEGE L 7 VMERS FMITER - R WG 23
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4-3 DX, =KV —TRNCHEDFREEZHAT L Z L TREN—T 2 ET 5 2 L HEKET,
Actuator ORFFREEBNAFHEL, M 1 RENEFAT L ZENR—2DOXKE L TEXLNET,

..... bl |

X 4-3 1 WEBENEZHHA

ZOXIITYWEET ANIC PLHIEZ AN CWAGEICRET LI ENGLAICERELELL Y, £
7. WEET VO TREN—TBDRETIHHELH Y F3, B, BN —EREDORREM%FF
ORHER T E AW SHE X FMU AkaicfREN —7OF B2 B LEL X 9,

4.3.2  FMU Rl BUARE

FMU D /35 A —Z OREEREA A DO1E#H 72 £1%. model Description File (modelDescription.xml)
IS TVET, ZNODFHRMEELSEESHL, 50508 950 FMU KR O#E T3, FMI
Specification (Z £ & 52 model Description File % il 3~ &Z 22N E)ILTH Y, £72 Compliance
Checker 7% FMI 78— A X—VIZTAENTHEY | FMU OIS L TNDEY —A_UF X DOF =
» I CTHEHERH IR L TN B & RGE L TV E T,

4.3.3 FMU Bfgib

FMU DA N2 E L EEETE 20305, RYIOEAMTY, 3 ETOFETIZ, 2 2D FMU [H O
X1 OB Lo, MRS BN TEE L, LhL, #EOAE RS S5 FMU %2 E0
AL, EOANE N EEET DR T D LENH D T, Bia REIESCHEE T LAY T 55
A, FMU RITR0 D _REEHIIMH, BT E ) T_RE 025121, 356 & LT,
TREPEREE N FIT U THBERARICBIL ST bETNVIF HA R4 (verl.0)] [11] 2MEHT
TET, INSHETICAH L= LE HENPUDETALZBREM CAETHILELHY T, ZOHITD
WL, B ETFHE LR RET,

Model Exchange #5RHIHAE L 9 2R E L TIL, FMU Z##t L. AHTIOEN D THRENH 55
B ARBIIHFEELRWARRLEL2REL—TBRETLZENHY £7, TDHA. model Description File
® Dependency # —HICTEE L, REL—TOfEZITI FLEBEZONET,

HRGIZ R CTHREL LD, Zhiud, 3.1.2 OFEICT, BEREMEM (FMU1) & L CTAR S 47 model
Description File 51T,
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<ModelStructure>
<outputs>
<Unknown index="9"/>—+ Qutput signal (speed)
</Outputs>
<Derivatives>
<Unknown index=v2v/> —» Acceleration (derivative of speed)
<Unknown index="4"/> —» Speed (derivative of displacement)
</Derivatives>
<InitialUnknowns>
<Unknown index="1"/> —» Speed
<Unknown index="3"/>  Displacement
<Unknown index="9"/> __, Qutput signal (speed)
</InitialUnknowns>
</ModelStructure>

FMU WESCTHEY o 2Z 821X, index WERE SN TWET, MmitEINDREBERB LV, £
O, FMU ARtE 7 /L0 B CfEH] éiﬂ“ﬁﬂéﬁﬁ IR LTZDindex WREINET, 2O —ATIIH
HENDEFIEEEE (index="9") T, RELEE (index="1") DEZHHLIZED T,

IID 2 DOEDARIAEE EF SHUTWIUT, B GAZAY — WX, HIME S FHR S 0k58
ERTHDHZ Dm0 AT ORBEBENRESG RN TITENER DY £9, LirL, Lot
KIFPERRBL S LTV WD T, O IABA DY — s N IBIRPS BRI TH 2 /JaEtER & 5 &
PR L. [FAROEME A FMU2 AIZIT 21X, FMU1 & FMU2 [l CREGREXONL—7 234 L 5 & BifiE X
WET, EBITIE, & FMU OHEIMEIZANE S EBEOTHE INTETH O . BfE Y Ll TR

DIFTROTIN, REV—T 2 2 EBHRDBIHE Y VAR EHHT L L &R0 T,

effit e MO TR a1, —REERAR S A B 11U T THLZ LA RDONET,

ZOBNZ TREOL — 7 2R T 5121, FREd X 9 12 model Description File #2845 Z & 3—2D
KERAEIC,

<ModelStructure>
<Outputs>
<Unknown index="9" dependencies = "1"/>
</0Outputs>
<Derivatives>
<Unknown index="2"/>
<Unknown index="4"/>
</Derivatives>
<InitialUnknowns>
<Unknown index="1"/>
<Unknown index="3"/>
<Unknown index="9"/>
</InitialUnknowns>
</Model8tructure>

“dependencies”* H=9 25 Z & T, /1M (index="9") & L TN DIRREEECTH L = L NEE
iR CE, AUERRBOL—TORAEELZ ENHERET,

FREDBID & 5 725 R EENE S v, b L <AVIAEBUL— T RAERFOFFIEXI R ATREN & 9 7T, Y —b
HEFT 2 2 L2 TRELS SV, REUV—7 IR 2RI E S IBROMR O~ L LTITRM LT
WET,
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4.3.4 VI alb—v g VELTH
Model Exchange Ti%, BUAHOY — LDV VA EZHNTHEZITWET, v Ia2b—ra i) L
MADDNE, ETNE VI NANOEMERRDNE TR 5 ZENTEET, ZOMMELERFT 5123, &
Rab—ya VOREMRICET 2MANRIIILE T, 2Tk, HRICEINNEE TR LET,
FMI # W TR SN HET /ML, EICHFMICET 2 My FRADOALTERINLTHET,

- (1)

i o s

Vot d?q(t) dg(t) 1 i
C et _
%] 4-4 LRC [F]#%
x(t)
i -
= m d%x(t dx(t

dt? dt

C

4-5 HRE)T AT I

DX D ITkRA I BREEIC BV T, T MR OR S B AR(D, @)D K5I 2 O EMS TR
XTRENET, ZORILLRC [EE (K 4-4) SCHRE)IS 27 A (¥ 4-5) O X 5 ICEAEILRE R
ZHEHET, N TOWDETAOBEAEIET LTV D VL ASOIKRFERIC A>T D &) Z L8, %
LW, fETDY a2 —a M ThIlTWAIREETY, 25 F T2, Runge-Kutta Y IV RDEE
A X 4-6 IR LET, HHEFHE BICE L SICEAER & 2 FRBORO S T3, fidit, Vs
A DAT y TOAIT L > TELLET, @EAME (EVEREES U<, BRER) BFEET 25613,
At Z Al < L CHUCRFEIR O FHSID 2 B8 H Y £9,

ERK, s=p=1 ERK s=p=2 ERK, s=p=3 ERK, s=p=4

| CR S —"
-3 2 1 0 -3 -2 -1 0

-3 -2 -1 0 -3 2 -1 0

4-6  Runge-Kutta YL XOZERE (1~4 &)

PR T AV EROE D & BIERAE TR IERIE R AT ATHH Z ENFEAETT,
ZOBRX, WYL AR Y VSR e EEEE LR SN TN, A[EZ A LAT v 7 L33
HAWeNsZER3HVET, AEZALAT v TINANE, vIalb—Ta Y= LENEITLRN
BREINTEY, V=L TERENDIETNVERERLTNE )T a—=v 7 ENTHET, 205, b
%> — /TR L7z FMU % Model Exchange THIZJ L, 1Y —/VTHOAZ, I =2 b—3 3 VFTT
BB PR LAV, b LI RICERNE U D2 CORMBENRRET I ARERH Y £, Zh
N, BTV ANRNOFMEORETT,
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4.4 ZTNENOTRETREZY 9 208 & x5 (Co-Simulation)
4.4.1  ETV/ERRE

Co-Simulation Ti%, ET /L E VA R"EEDLETHAILET, 2070, HKIZET VN TREL— 7R
Holz LTHRMED Y £H A, MEFTRREEH LSS 0oBECEKREKET L, b L< 1% 3D-CFD
72 E DRI Y NS IRE T N EAERT BRITEA TE £,

4.42  FMU 4Rk, BUARE
FMU D/ 2 —Z MR A . AR OERN 9 £V T 500%,. Model Exchange & [F]
FROMBEEZFFD £,

4.4.3  FMU By

FMU A1 0#4A 1%, Model Exchange & [A£ T3 73, Co-Simulation REIZ RSB o REBUL— 7 D35
ETHZLEHFVHY A, 72 51E, Communication Step Size (2 X 2WEENNH DH7=DIT
RENV—TDBHE SN0 6T, 1A EOTRYIALMY —LTiL, Co-Simulation f HFFZ X FMU
i L, AHTIOBR Y THERH 2565 TH, RE—7 LB R S TREITOIET,

4.44 VIal—ra IR

Co-Simulation #4175 B&E, 3@V OHFERH Y £3, 1 2HIZ, YR EETLEFDLETH TS
Coupling with System Models % L < [ZHffilZ Stand Alone & FEZND FIETT, 2 2HKON3 SHIE
Tool Coupling, Distributed & FHIAILTWSHH DT, Y —AHDA L F—T 2 —ADEENI O I % K- L,
WDV 7 w7 =T %35 EIFTIT9 Co-Simulation T9, FIEDEWIZL - T, FTRHIIHKLER Y 7
FOA A N VREEN R D5 RITER L TLES N (2.4.1 ),

FHEMRICBWT, BT 5, b LITHBEERENES 25565 03H Y £9, Co-Simulation T
Communication Step Size (Z X VAU AMBETT, 72, I =2 b—3 3 UFERIZZ O Communication
Step Size ¥ EIZ L > TERENELFT,

Co-Simulation TiX, v A%, AL —7HTRD LN -KRHERE CTEE 21TV E T, WERBOMIX,
% FMU OATHEDR —E L Wb DT, AT v TIEEEND) FMU fICAECET, ZORT v 7IGEE
NPFHASNDZETTFROIIRBENE I 2 ET, (—HOY—TIE, BB ANERD LD
WM ZT O mEbH Y £3,)

1) WEENICEY . #h LT VR COREEN R biL, B A7 BNEE D, WERHES
REWVERMBEL 25720, ZOHRENLIZ MWHEBRLEE LT,

2) Fio, BEMRZNSLSTIET21FE, A7 v 7INEEBNERIETET VERR~OEEL /N X
b, AEBECK T HLIfF T ET,

3) LaL., MiWIBEHRREEZRET 5 & BEROANEF R L, VS TONRE R
Z L CRMERFEIAH R T S,

WEMRE DN KREL END LI, EF MO E TOEZITO 2 ENEE LWTT,
F A REAE Z M2 572012, BRHEFRTE S A DAT v 7 VNG D 7o EORRBHN TT 03,
ZDEFNDEAMN Y L SRR NICT R TA-TED | BHLANT L 2HRT 5 UER DY &
R
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B, FIHT LY =Ko THREOAEERH Y £728, PC IZEBE =T EITA LYy RS L5E,
Co-Simulation Ti¥ FMU (ZHIE D executable % 54T T& 5O THHSLEENAIEETY, ZAuIxiL
Model Exchange Ti%, FEARMIZET LEIKT 120 executable 2 EIT9 5 DT, SELELIZIZRIVT
WER A, ZOMREE O £ IEHTITEREEE M EAIRF R E T,
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BH5E EEEAOEDIZH-STREXENI

ZOFETEH, FMI %2 FEBIE D 729012 FMU Ak EOFEE SN LFIAFEITE TOZ T~/ EIizonT
FAEZITVET, 5.1 Tlx. 792 NEFADAHS IUF ZRET 5 FTHsEE L“Cb\éfxfﬁéjj4’ e
TG A UNCONWTIRF L ET, 5.2 Tlx. #ix REEOEF L 2554 3 BORE SE2 ST TWET,
Tix, FMU O Atk OBEfctE i W TR L £ 9, 5.4 T, y\lv—ya//~w®iwc;
HEEMEFT COET, 5.5 T, FMI 2545 ETig 2 D95i7_k0WT%ﬂLTVi¢O
W, —iOY —/LEHEIC BT AR A E FML A OEE S Z XA+ 5720, [#E], [FMI] #%&LL
TWET,

5.1 77 NET O AN RE O FEE
BEOETNVEOEODRIKFET MIE LD LGE, ET/AVOANIBFRAEEIC/RY £7, FMI %
FRHLESGA BRI L TYT, 52 TET 7 heay hua—J% 4 DORERIZH T THERE - ENZONTO
HEERZHA LETA, ZOHNT 2017 4F 3 AISREEEA DRI L. TEHFEARICKIL T T b E
TNUE A RFA > (AT, REEHTA RTA4)) (11 2R L TBE 7, I TEHETRRIN
72 5 ORI EHEICHI L, ZOFHIE FMUALOXMR E L DET LD AT ONTHALET,

5.1.1  RREETA RT7A4 D&z ) [3tiE]

7T NET A OB 207 N ERITYEEORZIX, LT TH) TAD) 2y ML TEX
LRERHY T, B (BlER) KT ML EAREE (BEOLAELH D), BRE TIHERE L ERIC
20 ET, REBTA R4 U TIIARNESOMAG DY, 55, BALREZED HT-HIZ 5 SOFHI%
ZEFTOET,

#£51 REBTA KTA L DJEH|

BRI A

F— TTr NETIVRILT 7 m AR E AN—FEHT o7,
Flo, TR AEEE ANV—EROEZIIENIHRE LT D,

L ZAARY—ANDLZRAF T AFND S E TRV FOEDRE ET 5,

= AR TI/RRABEFEMTOIERLENEL LT, 2RO UF 252 5,

5 AN DOEAIT, TXALXDIEDHRNDME &, ANV—EHO AN o[ & n8EC &
. BT 5,

R AN IO AL ST AL R, SIS N R EZFIHT 5,
it 5% JIS Bk 2 2,
(BEHERRICBIT AT T FETAIUF HA R4 L (ver.1.0) & v 2| A)[11]

FMU ARSI AEER S EREETA oA v ORAZBFESTRen o LET, RBAL—
B, 77 ABICOWVWTCIIREETA RIA4 V2B LTTFI,
KIERATA RTHERORREZ: ER UV E L TWVWET,
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5.1.2  HEefE 5 oiR [Hhm]

RFEBRATA T4 T JFAL, & =IFAowEAES T, H-RANC X, 77 v MElo#sg <
3 51 DRI —FH DT T ERAN—'ANDOYE, O 7 MEIT 7 n2wa i UEd, B
KDOHLI—FHDT T MIZDOT 7 aA&&E ANE LTZITRY, 1ZCDOT T "R D AN —
BEMATHZ L2 £9, HJFAITIEE 5-2a, 52b O X 9 ICHFHNLICB W TRBIN T 5 Y
B 72 % 2 DI TE X E T,

Ifi':/[--'Ei"Jlrl’n'iUFl ZSUFET I
MEEOALSD) (# £, E¥idata)
G SER R

. aT tirad/s) B EE
LS —xl | FFARA—I
T(Nm):FJL%

B 5-1 25— Al (BEBTA R4 X 05IH) [11]

#b2a AN—BEZHTLUE ANV—EHEANNLETD)

Wy PR E I Bt (i) 2 S EIE ) HR B

WERI) 72350 B MEMEE— X v R BRAE (v v¥) BARE
AT T AN—TEH 7] kv 2RI B
W77 m 2848 WE 14 BT B
#5652 TIVOuABREEMTLOER (T I/ 2ABHENNLETD)

W PR Btk (QfE) B ([R1Ex) BR B2
BRI 72350 AT ALY % BRFE (A F7H) 4L
N7 m A WE 141 B CEAE AL
7 2—25%8% 7 v TR ML

BilE LTk (80#5) TEZTHDERDE TR £,
EMEE—A L MIAL—& (FVv2) ZEBELET (K 52a), ZORDEMEE—A L FBET LOHER
HIZOWTWAEEIE, ML BANTHREE (T7uexi) 2HOETHZ RIS CVWET, JE
R — VL CEHEATO FMU 24 L &5 & LIEEAITIFAEKRRHC =7 —23 %4 L, BT 57201213
DREANNCER T 20BN H D F9, L UINEEZ AT 572 DICIEMa B3I D HEy I =
L= a VISICARZEICR DTV EEZ LN TWET, ZOEOREENA KT TIET 7 0 A%
BT AN—EHEANNTDHZ EEFRHIE LTWET, BB 7 METADRERREET Y 7Y
— NV ERWTER SN TWSIGE, BEEENS ERRET Y 7Y — L& vz FMI E 7V 50
A K7 A2 Ver1.0] [4] THHASHTWBIERET ¥ 7 ¥ ZUNFHVIUL Z OJFAI & 1382 DB &
EHTLENTEDIEELH T,

REEA A RT7A ANHESERTIL, BYEE— X v MNALo#ERA TEEEA, 205, EBiEE—
AU REELONCELDDIOBRHFELNEY WG TIEB 2 E T, CUa2BETmANIEEE—X v M
FFOB T 25 A1, WINZEREANRERZE AND Z & TALV—EBATINLT 7 v ZAEHN
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NI EZ DZMEPAELCTLENET, ZOHA, FEHEAR LEME— A 2 FOKRE 28072 B4%IC
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6,967 RELEASE-NOTES.md

7l 1,364,251 /St
74l 2k 34,759,430,144 /S

D:¥ FMUChecker-2.0.4-win64>fmuCheck.win64 —e error.log FMU_J1_Case1_Dymola_ME_2.fmu

| 6-3

Compliance Checker T <> N AJTHE[H

6-4 O X D ITFHEMAN T errordog NEKSINET, (X 6-5)

BE Rl AEEHE L 7 VR ER S FMIEN - RERGE WG



https://www.jsae.or.jp/katsudou/detail1035.html

FMI{ERATA K

verl.0.1

G-

» 2E1—%— » LocalData (D:) » FMUChecker-2.0.4-win64 »

2 . I8 -

r BRALAD
m FRoy T
L BERTURSF

55U

3 KFaxvh
B EoFr
B e

@ S1-Tvo

o —s—
Gs SYSTEM (C:)
&a LocalData (D:)

error.log

ENRl FmLLIANS—

s
o

include
| ACKNOWLEDGEMENTS.md
[ BUILD.md
L errorlog
%) FMU_J1_Casel_Dymola_ME_2.fmu
m7] fmuCheck.win64.exe
HOW-TO-RELEASE.md
LICENCE.md
README.md
RELEASE-NOTES.md

E§7HEF: 2018/06/18 17:58 {FRLER: 2018/06/18 17:58

b B 65 )G

errorlog 7 7 A MIZIZLL FONEBEBEFE SN TOE T,

6-5

error.log DAK
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BT ITAHRTHLE., 2O FMUIIZ= T —RNEN L3 b 0 £,

ZHEH TATF L FMU % Compliance Checker ([Z#MT T, =7 —nFERIN7=HE1E,. FMU A RoT
AHWAEDETELLERENTZET LEAFTLTEFIN,

TT—=N0EFREINTHY I 2L —va YV — LI oTUIMVIALTT =L D2 LR £7°,
552 THAENFELEN, < HLFKE L TESAITHEH SN TWDFa— RE R AZHRY — /L3
SIELTWRNWZ ENRH Y ETOTHEMT L2V =N DORZF~EFE LIS L TH Do T RSV,

Compliance Checker OFEMIERE IL[A] B IZE 22TV 5 README.md (X 6-5) ICFR#E STV 5
DT, V—=FXy FMETHERLTRFI,

728, BIE D Compliance Checker /X— 5  CTIZFMI O K E TF = v 7 TE TRV,
T —% BT RREME AR E TE EEAN, MEAOUY 3T RVNTESL S Z ENEIFRFCE £,

BE Rl AEEHE L 7 VR ER S FMIEN - RERGE WG 42
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6.2 BlEL: WG F~v—TET LD

2017 £ 10 A o HEhEHTE ABZEES [FMI (Functional Mockup Interface) (2 X 2 &5 Vi
2| KON 2018 4E 5 H ™ 2nd Japanese Modelica Conference Tiffii L7224 WG DX F~—7 5 /1[8]
EREICT 2 — N U TV EED TV E ET,

6.2.1 YT ILETILOH

ZOHEMETMEIRTFAN, NU—=R b A RIATTAy, ¥, ATT YT % 550 FMU
THERK L T Co-Simulation 17\ E 3, #IIKIEX 6-6 ZHER L TR I,

0S /% Windows64bit iit, FMI2.0 D25t L TWETOTITEE LS S0,

P INET I AEEHNN S A=V O AEEGIH & T VT EEAN—V IV X T r—
FT&x %7,
7 7 A V4 : Sample_6p2.zip CZIP 7 7 A VIZIEBLF T D7 7 A VDMER STV E T,

Driver : Driver_ FMU_Export_Rev16.fmu.fmu
Power Train : Powertrain_ FMU_export_Rev16.fmu
Drive Line : DS_Simulink.fmu
Chassis : FMI 20 Blackbox Euler Test FlatPad.fmu
Steering : SteeringMechanismRackPinionInMetric.fmu
YT 2T LR EHEE : Sample_6p2_W 7'+ 27 A I/F TF & xlsx
vIal—vg R : Sample_6p2_Result.txt
. ‘a .‘é Engine Manual
T s L Ta, o 1 issi
Manual Steeri gf*’g el "”‘Q{a‘ﬂfisfon LT [Nm] *  Differential
ESImE e[ rad] Ejoh4 jl— Gear
;'?' fh 'g — Topelier E)
& . %Xm L] SIMUE] EimRE .
F % Y < % Upper Z [rad/s] £ Driveshaft
— Gas Pedal 5 - A _ =
| 7“/’]{1[% - “ v :—l?é)lr( E@EEE B2
&P [rad/s] [Nm]

Suspension

6-6 NUF~v—JETILOME

FPEHEHATLEI 2L —va Y520 FMU B0 iABEd, BV IALTFIEL, A=a—
W CHET 555 Explorer D K7 v 7 & Ray 7T B — I K-> TRRVETOT, ~v==27
NEZRLUTTIVN, 28, % FMU OWNEICOWTHID I2WGE1E, ZIP 7 7 A MIZFE L 727 2 A
7 L IF E#%E (Sample_6p2_# 7> 27 A I/F EFE xlsx) ([CHEATH L TWET,

HEh R fire ABEGE L 7 VMERS FMITER - R WG 43
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6.2.2 TT ILOEHE
W, #FFMU 28t LET, K61 22EITHH L TFIV, fkEaDO Ny F o 73T =4 HHID7
DEERUIIEA L EW A, K 6-7 13T ARG CT, & FMU QLM IZAT) . A iX 7
STWET, AT Y =M K VEERREORIRITR R 5720 ZHEELSTEE W,

#£6-1 AHH—EE

FMI{ER A K

verl.0.1

6.2.3 RI7AETILOHA
6-8 |12/ L7z X 912 Open loop DHLMliZg A EAEL LCWET, v=aT /L T AIvva vAfl
RO, 77y FEAIFZVLELEL L, F1E220 5 X v £ CIHKZEE L TWEET,

FMU |5 F I F w FMU FMU w i F
E=2|E2 = ANiHF =2| 2% HhiEF =E
Clutch Action@expseu -1 959F 1
1 | driver Engine load@expseu -] [ROy bILEAE 2
Gear_position@expseu_ [-] I hEE 3
Steerin_Angle@expseu_| [rad] [iZfEf 4
3 1 |=|_1 |Npropshaft@expseu [rad/s] |Prop/Shaft Bl &5 & & Neng@expseu [rad/s] |T > o REREE 1
1 3 |=]| 2 |Gear_position@expseu [-] SIORE 9 Power |Nclutch@expseu [rad/s] |2 5 v FHRIEIERERE | 2
1 2 |=| 3 [Engine load@expseu_ -] |[RBy bILERE Train |Tpropshaft@expseu_ [Nm] [Prop/Shaft kL& 3
1 1 |=]_4 |Clutch Action@expseu | [-]1 [V 5y F
2 3 |=> 1 [Tg M [Nm] [Prop/Shaft kL% Drive [N Propshaft [rad/s] [Prop/Shaft[E|éxEE | 1
4 7 =12 NRL [rad/s] | Z#kD/ShaftEEREE| 3 Line Tg_RL [Nm] |#& Z&&D/Shaft kL 4| 2
4 5 |=[_3 [NRR [rad/s] | % #kD/Shaft 6] 853 Tg RR [Nm] |# %5 #kD/Shaft L 4| 3
5 2 |=| 1 |steeringTranslation ml |Syofu@E position x m Bl B E XA M 1
EE@E[0]|=] 2 |FrontRightWheelTau [N] |giiE&&D/Shaft kLo position y m ERENMuBEYAM 2
3 3 |=| 3 |RearRightWheelTau [N] |#%H&D/Shaft kLY position z m ERENMIBEZA R 3
|EEfE[0]|=] 4 |FrontLeftWheelTau [N] [BiZ&kD/Shaft LY 4 | Chassis [ErontRightliheel w rad/s] |Ai1% & [B] 85 5 £ 4
3 2 |=] 5 |RearLeftWheelTau [N] [#%%E&D/Shaft kLY RearRightWheel w [rad/s] |# % & (o] 85 3K FE 5
FrontLeftWheel w il Zc 8 (5] B 5 6
RearLeftWheel w i [B] &% 3 7
| | | steering force 8
1 4 |=>| 1 [steerAngle [rad] |iZfitf . _|steerTorque 1
4 8 |=| 2 [rackForce [ N [5vs@An 5 |Steering rackPosition 2
steeringhl..
Steering
> const i
powertrai... > | >
™ . _ >
<_ PowerTrain o - fMI_0Test_FlatPad_...
. ds_simui.. | S ———————
driver_FM [
[
Driver Driveline Chassis }|
PN

6-7 T NV HEHH

Accel
Clutch

1.

0.
0.

0.

Steering/ 0.

-0.
-0.
-0.
-0.

2 4 Open Loop Simulation 6
1
8 5
5 n

— I [ 3
a4 | 1} | i *
24 | | { I
o L Hj — L) . :T: [ SGean’

5 10 15 20
2] L2
4
6 4 Acc_el pedal N
Shift position
8
-1 - Steering Angle Lo
Time |s]

6-8 FIANETNVOEE

HEh R fire ABEGE L 7 VMERS FMITER - R WG

44



FMIi{EH A F  verl.0.1

6.2.4 FMU /\T X —Z DFGE

T 7 4V hORT A—=F TR, B (BlEfE) OAT TV U S BECH LTHXA YR AICOh T LE
I, REEZLEETLINENHY ET, M69IFIATT I ITETLOMETT, RTIARNETAND
D A J7”steerAngle”|Zxf L C., “rackPosition” D& % KRS 5728, R C/R LT gsl” 7 m v 7
DINTA—=BZEHLET,

steeringAnglewerSensorl
?J
steerAngle 5 B s1
ri201 |@S V:J ¢ at
'|G(s) e R
i b1+b2*s+b3*s72
al=1
steeringWheel ™ ! {b1, b2, b3}={1.0,0.001,0.00001}
steerTorgge =
Q
: &
rackForce e beta
§ _,—
- steerin /f
f::) y &—;ALEE‘,
o 3 ': .‘-.
- ﬁ q.)racksmp

i e
steeringLink - rack

xwl &
function1
rackPosition i2RO1
8 i_.,_‘_ 00

X 6-9 ATT VLT ETIVOME

SimulationX O T, 6-10 ® X 9 |Z Parameters D% 7 CRE L £ 7,
> 2 WARERE D4y 7 (gs1. AL : BED "1 [-]7 »d "—1[-]7 ~EFE

il Y
[ ] Properties - steeringMechanismRackPinionInMetricl (Model) g
Parameters | FMI Settings | Master Algorithm | Results | General | 4 I
Numerator {al0,....am} 'gs1.A[1]": H = - ﬁ
Denominator {b0,.__bn} 'gs1 B[1]: L. E
Denominater {b0,._bn} 'gs1.B[2]:  0.001 E
Denominator {b0,._,bn} 'gs1 B[3]':  1.0000000000000001e-005 E
Min. calculation step size 'settings.dtMin': le-008 E
Max. calculation step size  'settings.dtMax': 0.0e E
Absolute tolerance 'settings.absTol': 1e-005 E
Relative tolerance 'settings_relTol': 1e-007 E
Integration Method (0: Ad._'settings.iMode': 1 E
Max. solver order 'settings. maxOrder': 5 E

@ | FH & # 9
e

6-10 AT T UL T D/RT A —FEE (SimulationX TODH)
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6.2.5 ~VAEZY—1LDOIIal—a HE
RTANRET LT HOBENZE T T 2RO 20 A& I ab—v g VEE LTRELET,
I NANEEE AT v 7 OODE MY & LET,
WY ATy TYA XL, 520 FMU T, i bW EHERRIC G T5e5 [sI”E LET,

Start Time : 0 [s]

Stop Time : 20 [s]

Solver, Step Sizes and Tolerances : Fixed step Solver ([HE AT v )

Integration method : Euler Forward (ODE1 #H%4)

Min. Calculation Step Size : 0.00005 (F7=1% 5e-5) [s]

Min. Output Step Size :0.01[s] « « « HAFEROY TR 72 O THEE

SimulationX O Tl SimulationControl TiRE L £,

_
I Simulation Time - - - [
Start Time tStart: O [s .]

Stop Time tStop: 20 s ']

| Solver, Step Sizes and Tolerances
Fixed Step Solver (External Solver) .]

Min. Calculation Step Size  dtMin: 5e-5 s -

Integration method:
'Euler Forward v‘

Recording of Results
Min. Output Step Size  dtProtMin:  0.01 (s -]

T — - | S -

6-11 a2l — g & (SimulationX TOH))

ZOHBEIZBWT, v AZ Y —)L ElX FMU O&THER S5 Co-Simulation D729, YV /L 3DEN
TREREITAECFHEAN., —BARELON T TII~AZ Y — L FOFEFLEEE L, EOICHRVIAALE
FMU L ORI TEFZZITETOT, AN, AT v 7Y XFEERICRETLHI2LENHD £,

i HEh R fire ABEGE L 7 VMERS FMITER - R WG 46
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6.2.6 Communication Step Size DX E
Co-Simulation Tl¥ FMU 2 AJIE 5% 5 1T B A R MREX @3 LB & 7e 0 £97, S BlOET /LTl
# 6-2120E> TETHO FMU ICREEITVET,

#* 62 4 FMU @ Communication Step Size % /&

Power Drive

Setting Driver ) ) Chassis Steering
Train Line

Communication Step Size | 5.00E-05 | 5.00E-05 | 5.00E-05 | 1.00E-03 | 1.00E-03

SlmulatlonX DOFITiX Master Algorithm O % 7 T E L E9, 4 FMU ZFEERKICEEEL TFEW,

3
" Properties - Driver (Model) &
Master Algorithm | Re seneral | 4 D
Communication Step Size hC: b.0oo00s ; o
- = d X o7

6-12  Communication Step Size D& E (SimulationX TO i)

72%. Communication Step Size (£ —/WIZ K> THRB R D720, (REFEZFNTLET,

Amesim : Co-simulation Step Size
Dymola : fmi_Communication Step Size
MapleSim : MapleSim Sync Step
Simplorer : TS Simplorer

SimulationX : Communication Step Size hC

HEh R fire ABEGE L 7 VMERS FMITER - R WG 47



6.2.7
% FMU NSO NEEE NS O E#ELE Lz, RLE ) efERERs7-TLE I MN?
ZEAIE Sample_6p2 Resulttxt (23 I 2 L —2 a VHERZMEFEL TWDHIZHBEIC LT FEV,

Fof/—

1

05

T0RF34ZEMLI[Nm]

0 —

FMI{ER A K

Ial—Ta UGS

6

e

1 =] 200k LSl —— 45 FH ——LHEE]
0
2 a4 6 8 10 12 14 16 18 20
Time(s)
6-13a  FMU1 (7)) Driver

Time[s]

Enginel@éz g [ rad/s]

verl.0.1

350
300 \ \
\ \ \
250 \ \\ "V/
.\ \ W
200 \
150
M \‘
100 |
50
0
0 2 4 6 g 10
Time[s]

12 14 16 18 20

X 6-13b FMU2 (7)) = [alfigid i

5472 RNV RLINm]

1400
1200
1000

800

o "’/
o 2 4 6 8 10 12 14 1 18 20

Time[s]

6-13c  FMU2 (i{/)) Prop/Shaft /L7 6-13d FMU3 (H1/)) #/ciih D/Shaft h/v 2
% b %60 //
1 = .

iﬁ " (a

& -150 s

!?E -200 W\ % 30 ‘“"'/

#-5 E 20 */‘

;«5 250 = b

-350 — o 2 4 6 8 Ti;:[g] 12 14 16 18 20
6-13e  FMUS3 (Hi/)) Prop/Shaft [AlfiziEEE 6-13f FMU4 (1)) /=i D/Shaft [FlEH
0015 “I 3000
E 0005 f \ B
a 5
E ) 2 4 r f 8 10 12 14 16 18 20 F’é ’mo
||
-0.015 \\ ]
o Time[s] Time[s]
6-13¢ FMU4 (tH) Z v 7 {if& 6-13h FMU5 (/) Z v i)

i HEh R fire ABEGE L 7 VMERS FMITER - R WG
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6.3 BIH2 . BFEBHTA RITA N L Te_X T~ —7 T VOH]

FAFE S5ETHIN LI, 2017 4F 3 IR EEE O BB HPEEICKIT 2ET AFIHO®H Y
WCEHT DS 0 . A RTA4 VPRSI NEILET L Ver.1.0 (MEHLET /LI Simulink X—Z2ADET
V) BERFICAB SIVE Lo, sEMITRAEER R — L=V THEB L T F I,

6.3.1 Y FINETILOHHA
ZInbiE, 20184FE 5 A D HENHEFEINABREZERSTHE LY WG O F~—7 T LA FIEICT

a— MU T EEDTWEET, [13]

THEB A KT A VHEPTET N E =2 T 20 FMU Z{ER L £ L7z,

Driver model (Splitl). Vehicle model (22Tl 6 > (Split2~Split7) (Z/F L T\ E9,

P T NET VT HBEHIN SR — A=V O BB HHIH & ET AV EES—V R Xy —
RTx %3, FMI2.0 Windows 64bit CS DA IZxHE L TWET O TIFEEL &V,

7 7 A V4 : Sample_6p3.zip CZIP 7 7 A VIZIEBLF 9D 7 7 A WDMERN S LTV E T,

FMU : Driver.fmu, ENG CNT.fmu, TM_CNT.fmu, PWT PNT.fmu, CHA PNT.fmu,
ALT CNT.fmu, ELEC PNT.fmu

JCO08 E— R TOHEHEDEERSIT —H : jc08.csv

VI alb—a VR : Sample_6p3.txt

Sphit 1

Driver model

6-14 FEEENA BT A HEHET IV i BTHEE Ok

splin 2

Split4
- |ereiae Conred
| | Q ‘ ., e
| _ | | i % I .|:.| Split & —
g~ 2 e e
: &, split? -

6-15 REPFEE A K7 A L UEYLE T )L Vehicle model DR

FPIIEHTE I 2L —2a Y=~ THOD FMU 2l AR ET, BVIALGEZ, A=a—
H[H CTHRET 556 Explorer "6 K7 v /& Ra vy 778V — il Ko TERARVETOT, ~=a7

NESZRLUTTFIN,
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6.3.2 ET /LD

WIT K 63 #BEI10% FMU MAEH L E3, ey F o 73 EEEE, ket =4 A /1T7,
6-16 |ZE T LEERHT1, & FMU OEMFIZAS . A FXHE > TWEd, =% fb
FAZOWTIIEERICHEA L EEA, FHT DY — I X0 RO RIRIT R R D720 THEELTZ I,

# 6-3 % FMU O A HES

FMI{ER A K

verl.0.1

FMU Number H A inF A HimF FMU Number] FMU Name Y HinF
3 1 |ratio_CVT — |1 |ratio_CVT open_brake_per| 1
5|n_eng_rpm_sig — |2 |n_eng_rpm_sig 1 Driver open_accel_per| 2
JC08 km/h — | 3 |target v_VL kmph
5 2 [V_PNT_kmph — | 4 |v_VL_PNT_kmph
3 2 |flag_lockup — | 1 |flag_Lockup open_throttle per| 1
4 2 |n_eng_rpm — | 2 |n_eng_rpm flag fuelcut| 2
1 1 [open_brake_per — | 3 |open_brake_per 9 ENG CNT flag _IdelStop| 3
1 2 lopen_accel_per — | 4 |open_accel_par - timing ignition| 4
5 2 |V_PNT_kmph — | 5 |v_VL_PNT_kmph n_eng rpm_sig| 5
flag ON _Starter| 6
4 1 |n_TM_PNT_rpm — |1 |n_TM_PNT_rpm ratio CVT| 1
5 2 [V_PNT_kmph — |2 [v_VL_PNT kmph 3 TM_CNT flag_Lockup| 2
2 1 [open_throttle_per |— | 3 |open throttle per omg Slip rpm{ 3
5 1 [w_TR_PNT_radps — | 1 |w_TR_PNT_radps n_TM_PNT_rpm| 1
3 1 [ratio_CVT — | 2 |ratioCVT n_eng_rpm| 2
3 2 |flag_Lockup — | 3 |flag_Lockup trg DF_PNT_Nm{ 3
3 3 [omg_slip_rpm — | 4 |omg_Slip_rpm tScope_Fuel| 4
2 1 |open_throttle per |— | 5 |open_throttle per 4 PWT PNT tScope Fuelratio| 5
2 2 [flag_fuelcut — | 6 |flag fuelcut - tScope_CVTLoss| 6
2 3 [flag_IdleStop — | 7 |flag_IdleStop tScope_trg_Flywheel2| 7
2 4 |timing _ignition — | 8 |timing _ignition w_ENG_PNT_radps| 8
1 2 [trg_ALT_PNT_Nm — | 9 |trg_ALT_PNT_Nm
1 3 [trg_ST_PNT_Nm — | 10 |trg_ST_PNT_Nm
1 1 |open_brake_per — | 1 |open_brake_per w_TR_PNT_radps| 1
4 3 [trg_DF_PNT_Nm — | 2 |trg_DF_PNT_Nm 5 CHA_PNT v_VL PNT kmph| 2
tScope V VL PNT mps| 3
1 1 |SOC_BT_PNT _Lo_PCT |— | 1 [SOC_BT_PNT_Lo_PCT target_volt ALT V| 1
2 2 |flag_fuelcut — | 2 |flag_fuelcut
2 3 |flag_IdelStop — | 3 |flag_IdleStop 6 ALT_CNT
2 5|n_eng rpm_sig — | 4 |n_eng_rpm_sig
6 1 |target_volt_ALT_V |— | 1 |target_volt_ ALT_V SOC_BT_PNT_Lo_PCT| 1
2 6 [flag_ON_Starter — | 2 |flag_ON_Starter trg_ALT_PNT_Nm| 2
4 8 |w_ENG_PNT_radps — | 3 |w_ENG_PNT_radps 7 ELEC_PNT trg ST _PNT _Nm| 3
tScope_pulleyllLoss| 4
tScope_SOC Batt| 5
tScope V ALT| 6
\l_ Drive Cﬂ.:._P'i‘J
. ./'/—
THM_CNT L]
-
6-16 E7 /VEEHS] (SimulationX T 4))
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6.3.3 FIAREFT /LD

N7 A /3%7 /v (FMU1Driver) 1%, HIEHHE (£ 6-3 BNy F L 7)) L5857 71T
—3% % Closed Loop THfEL £9. AMIE, JCO8 £ — FTHETEH 5721 jc08.csv DIFRFIT — 5 & A
ALET (¥6-17), ¥ 6-16 DS Tid curve ~REL £7,

51 Curve: Curve (Model.curve.curve)

SEa == nnANAARW A Do 9
x Column  »

o] cH v e S R
2366 0 ; ; H ; H
237 0
2366 0 : : H : H
2639 a TOf= oo A A I
27 0 =
231 ores. : : ! : !
2372 0328, b St T 1 F N A AU Y SER S N
7.3 0501.. ! ! ! ! !
274 0703 . . : . :
2375 0938 H H H ' H
276 1204, |[B0 oo R I REEEEEE R e S e it Al R
277 1503 1 1 H 1 H
2378 1.835 !
2373 2,200, R A IS | N R S A ¥ [ S S SRR SRR S
28 26 '
2381 3033 '
2382 3436 : : :
2303 3.988.. R e e e R SR [ s SRRt b EEE EEEEEEEEE 3
2384 4503 ! ' | : H
2385 5033 |
2386 [1:C:T | O ) N S N 1 S 1 D DU (A AL SR | A S | R R | U i1 Y
| mer s : : i
2386 6732 :
|z 7315 ] ' | ' ]
239 79 e B G E e L RRnREETE (R S ERECCEETEPEY EEREE BF [ SRRetk S SEEEETR] [ EEEE FEREPRET E R
2381 8484, ! . ! .
2392 9088 :
2333 9E49. - |

800 1000 1200

oK H Gancel H Help

X 6-17 HiE=H

6.3.4 VAREZY—LDVIal— g RE

JCO8 E— ROFEKHTH D5 1204 A v I a2 b— g VM E L THRELE T,
VARFEE AT v FO"ODEI Y & LET,

AT TYA XL, HERT 5% FMU O st BRREICA D T2.5e-3 [s]I"E LET,

Start Time : 0 [s]

Stop Time : 1204 [s]

Solver, Step Sizes and Tolerances : Fixed step Solver ([EHE AT » )

Integration method : Euler Forward (ODE1 #H%)

Min. Calculation Step Size :0.0025 (F721% 2.5e-3) [s]

Min. Output Step Size :0.01[s] -« « HIEROY T IVIER 72 O TR

r‘-__.dmulanon Control - _-_ i

Simulation Time

Start Time tStart: 0

i]

Stop Time tStop: 1204

Solver, Step Sizes and Tolerances
IFmed Step Solver (External Solver) -

Min. Calculation Step Size  dtMin: 0.0025

U

Integration method:

IEuler Forward -

Recording of Results

Min. Output Step Size  dtProtMin:  0.01

[

[ oK ] Cancel | [ Apply [ Hek ].

[} 6-18 ¥ =2l —3 3 URE (SimulationX TOH)
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6.3.5 Communication Step Size DX T
Co-Simulation TiZ FMU (2 A G 5 % 52 1T B D R FIRRRR EDX LB & 72 ) £,
AEIOET N TIEETHO FMU % 0.0025 (F721%2.5e-3) [s]THRELET,

] Properties - Driver (Model) e
Parameters 4 | Parameters 5 | FMI Settings  Master Algorithm | Results | Genera 4 )
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Appendix

modelDescriptopnScheme (fmi2ModelDescription.xsd)

fmi2VarisbleDependency

1=

fmi2VarizbleDependency
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