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— ONANEZEHRUGEETE (IREVHDHDH)) Simscape Con?%':ff;t.on
atg5) (Trapezoidal Rule) O—AIVIVIN— #2 | =—

— METZERUGEE (REZHIR) 23
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R2015b R2016a ‘

FRAIMNTSZ31L—-23> (Normal) 10.4 s 8.0s 1.3 &

FAIMI>z31L—23> (RSimM) 12.2 s 6.1s 2.0 &
(Simulink Coder(cCd—R4RR)

Simscape O—hHILYILIN— B%) 15.2 s 3.1s 4.9 15
(Simulink Coder (GRT)(CTI—R4ERK)

(Bl : ¥9200/—ROHPBETRY NI —IET ORI FI—THER)
= FTEERENERINDIHILSTOEARIGEEEHBILNDFUL
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cde2dt 10° ———— - =
13
ka L
]
10
w
10010
1000}
10
o
1!
551 Z
m I 0 " L T L "
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‘ssc_pneumatio sz y position/| )
st sz prreuinal srence dema/Dictiona S-way vave Vbl Aes Orifics HODD2)
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IS b s
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HEW 5
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SYEEEEERLY.
SYEEEE RS
J—-O0EER:

FTEEEIEAREN

HRPM mRPM

3
0.059137
3

0.001

=

+«— Velocity threshold ]

i
i
=
A

[N

| Breakaway
friction
II torque
{
|
3 >
Angular
A Velocity




&2 DSimscaped OV DiEERZERPL AN MEEIN R EZTESR

- Simscape Results Explorer

— Simscape®y hNI—=IJAD> 1L -3 AR DR
— 2Z1L—33 A= ROMNLARYIEROTWRE T ZF 1Y)

- TOU0v >0 OREIRTROFIVI
- YOUOvS >0 A UERR
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Data Logging

Log simulation data:

Log simulation statistics

Workspace variable name:

EECEIDER

[4] Simscape Results Exploperssc.

simlog

File Edit View Insert

>> sscexplore(simlog)mE

&ldE@

E%J--?-I- SimulationStatistics (ZeroCrossings)

kel - 073 crossings

- * | crossings

equations
if (phi > upper bnd) -

Slider hits upper bound
t &= stiff up * (phi - up;
elselif hi < lower bnd)
% SliyJer hits lower bound

PNEATTTRST U I'Lﬁ_.l'i_.l
NMumber
Location: foundation.mechanit:al.rotational.hard&tcn]‘

é ¥ Hard_Stop
Bt C
-8 R

B #zc_0 - 73 crossings
Pk crossings
L values
Eita zc_1 - 41 crossings
-+ crassings
[/ values
- phi
EB t
el w
H- 9 Inertia
H- (9 MRRef
k-0 PARef
i@ Pipe A
H- Pipe B
—+ ¥ Pneumnatic_Motar
- WA
=Y
~iMa
CEQA
CEQB
B R

O~

[licw!

il SimulationStatistics (ZeroCrossi

" 1l SimulationStatistics (ZeroCrossi

ings)

ings) 4

Statistics for root node:
id: ssc_pneumatic_actuator_hardstop
Number of time steps: 8033
Number of logged variables: 125
Number of logged zero crossi

ing signals: 154

SimulationStatistics (ZeroCrossings)

@
(=]

= 60 j

—¢— Hard_Stop.zc

crossings (cummulative)
E
I
S O

0
—— Hard_Stop.zc_

1

Time (s)

SimulationStatistics (ZeroCrossings)

Hard_Stop.zc_0

0 Vo Fam ]
A M\
\ [ \
-100 \ I"\
'.“ ".‘

Time (s)
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— UPINAALS ‘:LI/—/az(gﬁiﬂJ?ESlmscape(LBﬁ@“éu EZYIIAFI>
7O574ET1: [UT VAL LT TV —23>% 47 TSimscapeDs&EZ F IV ] BE

@ RTA—TZA FFIAH— - sdl_vehicle_4wd

POTAET 1 (UFINA4A FIU—2a2a50T ~

4 [ B STA-T2A TRIGH—
> [ B3 A-251
4 [\ @ T4
B whm7ony

Ll L] Crhgr i Cun b o Coe
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Check Tire compliance option
BRI

Identify Simscape Driveline tire blocks that have a Compliance option setting that is
suboptimal for fast simulation or real-time deployment. For optimal results, the
‘Compliance option should be set to No compliance - Suitable for HIL simulation.

a @ Simscape F1v7
{ Simscape Solver Configuration JOyIMFREEF 199
[FEEEE] AT>a0%F vy
a [C@l Driveline checks
@ Check Gear friction model option
& Check Tire compliance option
0 Check Engine time constant option
@ Check Dog clutch madel option
@ Check Losses model option
0 Check Model transmission lag option
0 Check Hard stop model option
5§ Electronics checks
IC§ Fluids checks
IC§ Power Systems checks

EEE

COFIERIT

B A S

Identify Simscape Driveline tire blocks that have a Compliance option setting that %
is suboptimal for fast simulation or real-time deployment. For optimal results, the
Compliance option should be set to No compliance - Suitable for HIL

simulation.

The Simscape Driveline tire blocks with a Compliance option with suboptimal =
setting are:

Block name Compliance
.../Magic Formula/ Tire (Magic Formula) Yes

B § s e Ly T ST
1 R=204 > Twh ZE RT3 TOvI RIS TE
StEESSVEEOFIYY I-FEERTS Lookup Table JOYIEIEE
0O B ~tEEoZuiwl-Ferid a7 s E
O B ~EEos3EE s EEeESE
O E ~tEEoZ0EE NS SURN01- FeER T 3I0vE S E
= ~FE=ET
(5] ~REEEEE

EE
[0 [

(@) EFI PRICAH—
@ TUTHL— K PRI
G D FERTF R -

.../Magic Formula/Tire (Magic Formula) Yes

m

4\ MathWorks

NER

TR — FTur5I719—IcFR(D) |_
E7 ) PRISAH—

EFIL PRI — dyzaifi-F
Pyl —E PRINAH—(U)

] oIS

FI2—7>E PRITH—(E)

@ J-RERFRICH—(A)

’i sd|_vehicle_4wd/Left Front/Magic Fermula - Simulink
Tr4L(E) IR®(E) Y-LFR(V) (EHFED) JOvZEE(R)

Tire Force Dimensions

.../Magic Formula/Tire (Magic Formula) Yes
.../Magic Formula/Tire (Magic Formula) Yes

Foay

Update Simscape Driveline tire blocks with a Compliance option to recommended
setting.

EE N

F(e)

Compliance:

Longitudinal stiffness:

H

OB @

Dynamics

(=] o /s

S3L-33(S) MBH(A) »

Rolling Resistance | Slip Calculatio

266% VariableStepAuto
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JR]RERT T NEFT U)W — IV ESER S ER BT
[AtYSayTOF—R1IMN]
HILSIRIEREZDHDIT T MEFTULIY - DikEER EPZRIETipsZEN

— Powertrain Blockset

\ !O\ @‘ o
— Simscape

4 O\
@ | @ | L [On] HE
Sl;,ggﬁ,:s Electron ics| Fluids | Multibody | Driveline
5¢ 572 52 572 W

N Simscape )

SimulinkX—=ZXD)XD—-~LA > RT3 MEFTUTY =)L

- HILSERLEMRMUBELRAE -G RUIET T — bl

- Simscaped—hIWVILIN—(CLBEEERER)
- JZalb—a EE(b - T TELDSDEEN i 4 ENNESR
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S, performance o
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U754 L50S/S21L—IHWDEEREHD DM L

B 31— YHWOEEREHIDME_E - Simulink Real-Time/Speedgoat DIBE -

EITURVWETIOFAEICIGUIZT 0y S DiEIR or FPGAR—RTETINZDEIER

Speedgoat Performance —
v Dual Xeon CPUs (24core) :

v Intel Core i7 4.2GHz (4 core) |
v' Intel Core i7 3.5GHz (4 core)

Speedgoat Mobile -
v Intel Core i7 2.5GHz (2 core) { =

Speedgoat Baseline
v Intel Quad Core 2GHz

JOEYyHEFPGAT
7V EALE

FPGAK—R

Speedgoat 10342

v Xilinx Kintex UltraScale FPGA (1450k)
v' 5520 DSP slices

v 8 GB DDR4 RAM A
v Two FMC slots

% HDL Coder(C &3 FPGAREIEE /NS s&ETENZSimulink—E851 T 3UDHEHR—NUET
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m U714 AOSOEEHEI DM LE- Simulink Real-Time/Speedgoat DI -

- YIIVFA7EREITE-R .- Polling =R
— B—AFTYITHAXDETINZEDEIET — R=ZAZN(RHHHM VNS> TIVEFREIDAZ) ) %
- E : : BIELLIV CTHICELT
P L J i M wronl . - AAERITEHEORN1 7% &ML
{ 1 ( NNNNNN 1 ( {25 - AT S 1—3DOA=) Ay RE
Base-rate Taskz7EIETET

Loads [0.15s] - /
Network #6 [150 us] - 7 ——t
5 Task Tas
Network #5 [150 ps] 6

mmmmm

k
4
Network #4 [150 ps] 5 | Core Core I/ O J
3
Network #3 [150 us] - 4 I
1
Network #2 [150 ps] | s
4
Network #1 [150 ps] F 2 I — . Task — Task
etk (150 ] ; as as Suspended
Timer Interrupt 1 - C C
1\ | | 1 1 1 1 ore ore
6 6.005 6.01 6.015 6.02 6.025 6.03 ‘ ‘ Task Task Task
S : Timoin seconds . 103
art:  |0.00599613 Range: 3.82685e-05 |
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e.g. IEEE 123 J—REFI
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N “ = “ \_I——L—AQ !
BIRYRI-JEERDIYNN-ETE"Z R = ==
EDTENTEFT

ma
: —— 5 *
/',."u-{f—;* \@? \\
“powergui” solver settings: TD '

- Discrete (EMT) y ! ‘
- Phasor E:
E
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NIVFIAPTDAHRIEITHERE (Task Execution Times: TET)

Loads [0.15 s]
Network #6 [150 ps]
Network #5 [150 ps]
Network #4 [150 ps]
Network #3 [150 ps]
Network #2 [150 ps]
Network #1 [150 ps]

Timer Interrupt

~25US L xyRI-oOREEM
Estimated Execution Time-line 150puseclcxiuT
: 25usecCiEEZIET

5

a7

?;] :

}— ( ROFT-TBIE) |
11 Speedgeat with Intel quad-core i7 (4 GHz)
| :

6 6.005 6.01 6.015 6.02 6.025 6.03

Timn in gaconds v 103
Start: 0.00599613 Range: 3.82685e-05
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