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Conventional Vehicle
Reference Application

Simulate a full vehicle model with an
intemnal combusfion enging,
fransmission, and associated
powertrain control algorithms. Use

Open Example

HEV Multimode Reference
Application

Simulate a full multimode HEV
model with an intemal combusfion
engine, fransmission, battery, metor,
generator, and associated

Open Example

HEV P3 Reference
Application

Simulate a P3 HEV model with an
intermnal combusfion engine,
fransmission, battery, motor,
generator, and associated

Open Example

)
HEV P4 Reference
Application

Simulate a P4 HEV madel with an
internal combustion engine,
transmission, batiery, motor,
generator, and associated

Open Example

HEV Input Power-Split
Reference Application

Simulate an input power-split HEV
model with an infermal combustion
engine, transmission, battery, motor.
generator, and associated

Open Example

EV Reference Application

Simulate an EV model with 3 motor-
generator, battery, direct-drive
fransmission, and associated
powertrain control algorithms. Use

Open Example

)
HEV P0 Reference
Application

Simulate a PO HEV medel with an
infernal combustion engine,
transmission, batiery, motor,
generator, and associated

Open Example

HEV P1 Reference
Application

Simulate a P1 HEV model with an
intemnal combusfion enging,
fransmission, battery, motor,
generator, and associated

Open Example

HEV P2 Reference
Application

Simulate a P2 HEV medel with an
infernal combustion engine,
transmission, batiery, motor,
generator, and associated

Open Example

Engine Cynamaomeler

Cl Engine Dynamometer
Reference Application

Simulate a Cl engine plant and
confroller connected to a
dynamometer with a tailpipe
emission analyzer. Use to calibrale

Open Example

Engine Dynamomeier
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Sl Engine Dynamometer
Reference Application

Simulate a Sl engine plant and
controller connected to a
dynamometer with a tailpipe
emission analyzer. Use fo calibrate,

Open Example
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Double-Lane Change
Reference Application

Simulate a full vehicle dynamics
model undergoing a double-lane
change maneuver according fo
standard SO 3888-2. You can

Open Example

Scene Interrogation with
Camera and Ray Tracing
Reference Application

Interrogate a 30 scene with a
vehicle dynamics model by using a
camera and ray tracing reference
application project.

Open Example

Compragpd 17 Toa litteria
-

Increasing Steering
Reference Application

Simulate a full vehicle dynamics
model undergoing a slowly
increasing steering maneuver
according to standard SAE J266.

Open Example

Virtual Kinematics and Compliance Test Laboratory

| | S
',‘ g e s s
Kinematics and

Compliance Virtual Test
Laboratory Reference...

Generate optimized suspension
parameters for the vehicle dynamics
suspension blocks.

Open Example

Y ———

Swept Sine Steering
Reference Application

Simulate a full vehicle dynamics
model undergoing a swept-sine
steering maneuver. You can create
your own versions, providing a
Open Example

Three-Axle Tractor Towing
a Trailer

Simulate a three-axle fractor towing
a three-axde trailer.

Open Example

T
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Constant Radius Reference
Application

Simulate a full vehicle dynamics
model undergoing a constant radius
maneuver. You can create your own
versions, providing a framework to

Open Example

<@PA VIATNVVOIKS



Vehicle Dynamics Blockset

FEREX]S | ZM3DEEMITE (Epic @

Games) i

Tkl = ZEam e R |

-

-a-:—»' %L-'mn": -Iu

-

l I

1111111111111

————————————

> ST ER RV

DS
Ay
/ \ 3 -m

A MathWorks

“Mathvvorks Al =




FEEIE) SR ER G R

- 1:F1E EE*)-LQEE EE,Z{jJ/_\.$Z{ijjn_.\

- ER—TEREF LT

1.
2.
3.
4

5.

MathWorks AUTOMOTIVE CONFERENCE

G E TR IS BT H

B EsRESIELBI L1

[5) 5 89 R 58 25 B8 4 H 4B 43 i

& I RIBMS/ B iR BY R R K2R
PRA

%Fﬁﬁﬂ”%ﬂ[nﬂﬁ,ﬁm S AER
I

4\ MathWorks




2 NHITIER

1 EFAER R 3. BENXIEHIFE
—- EE-NSEZENAERES - SHLAE
B E XiEH1Z4E

- 1%%_.[ ?%?ﬁm\\hﬂﬁaﬁﬁ %U%?
%t

H

e !

4

Conventional Vehicle Hybrid Electric Vehicle Hybrid Electric Vehicle Hybrid Electric Vehicle P2 Electric Vehicle Reference
R s . . o I / — ~ LS A3
eference Application Multimode Reference Input Power-5Split Reference Application Application ~ I-I I
Application Reference Application 4 1 I I \ / )
.
The conventional vehicle reference The hybrid electric vehicle (HEV) The hybrid electric vehicle (HEV) The hybrid electric vehicle (HEV) P2 The electric vehicle (EV) reference
application represents a full vehicle multimode reference application input power-split reference reference application represents a application represents a full electric
model with an internal combustion represents a full muliimode HEV application represents a full HEV full HEV model with an internal vehicle model with a motor- \
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Torque Vectoring Test Environment
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1. EV e EEIEHKEZ(Energy Management System)
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1. EV e EEIEHKEZ(Energy Management System)
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— FEILUTYER:

Tmin(W) < Tacr < Tax (W)
Pchg(SOC) = Pbatt = Pdischg (SOC)

Ichg (SOC) = Ibatt = Idischg(SOC)

- REFDEERIER, %R/

— KT EHEWITH A “FRUmFERIKE A(Equivalent Consumption

Minimization Strategy)”
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+Max Re;l‘r Torque Pchg (SOC) = Pbatt < Pdischg (SOC)

Ichg(SOC) = Ibatt = Idischg(SOC)

Tdemand = Tfront T Trear

MathWorks AUTOMOTIVE CONFERENCE

4\ MathWorks



EV 428 EIBHM (EMS) LTS

EAT8] S BEMS|RER

EMS Snapshot

Infeasible Regions
/ \ 100 | : e
g Tc_)tal
120 E 50 1 —F— Min
x Front 5
+ Rear T '
100 Total | L | | | | |
i& H -1400 -1200 -1000 -800 =600 =400 =200 0
Min Motor Wheel Torgue (Nm)
80 e
‘é“ — Front
g g' a5l Rear
\E/ 60 * EE"' o
= o
3 40 £
D_ _1 1 1 1 1 1 1 1 ]
0 0.5 1 1.5 . 2 2.5 3 3.5 4
20 Time (s)
il
0- E 05+
-20 % 051
1 1 | | I | | - 1 A i ; ) i , ! |
0 200 400 600 800 1000 1200 1400 1600 1800 0 Ge L 1A - 2( ) 2 . 8 .

Motor Wheel Torque (Nm)
MathWorks AUTOMOTIVE CONFERENCE 4\ MathWorks




EV 45 B & IBHME (EMS)SLHLITHE

Vehicle Speed

|
20 - -
@
E1O- B
. i

Battery Current

T T T
0 500 1000 1500 2000 0 500 1000 1500 2000

| Motor Torque | . Battery State of Charge |
MotTrgR B 80 7 L
MotTrqF
B 79 L
X
78 \—
T T 3 77 7 T T T T 3
0 500 1000 1500 2000 0 500 1000 1500 2000
Motor Speed Energy Consumption
400 ] | | | | | | | |
MotSpdR P
- —\
300 - A MotSpdF
Z 200 in ) i
o ,‘ lyl“mki“l" ,‘
r L

Mati'Works AUTOMOTIVE CONFERENCE 1000 g\ MaebfWorks: 2000



2. fALRIfEAmAYTEENEL

- EREB/EMSITHI, ZFFAE
ETEHEHRMNE

=& A LA e shte?

- B ERBEARERFEERE
— PUCZESRInE ML RE

4\ MathWorks

MathWorks AUTOMOTIVE CONFERENCE



2 LB REEV R BILL

'\\‘\‘ i gl
°
S ]
: .|
S ]
Z
) Z o T
= & 5
] Larger| ® sl
£ Rear
L Ratio | 5¢
(O]
o
4+
1.1 1 1 1 1 1 -l 1 1 1 _— 3 — —
0.98 1 1.02 1.04 106 108 11 112 114 116 1.18 < >
Energy Used [Normed] lez\ril (0.55Ep7p + 0.45Eyyy) Wy + Wo(To—120kpH) Better performance Better energy usage
frir

- BEEIHRS MR MEEZ B FEMRRITHZ
- EARRE AT LU TR E R EA I
- RGERANEMS, MUICBESIECHR

MathWorks AUTOMOTIVE CONFERENCE 4\ MathWorks




3. #E YA

- DA

L/
L/
L}
L J
[ ]
n

- WEHIESEC (Torque Vectoring):

— FHE ARG EEER SIFIRE
— HFEIEHIRE AT USSR EEERERE
— HENH B AR

MathWorks AUTOMOTIVE CONFERENCE 4\ MathWorks




ZE

W) N1 FRE

Torque

¥ VehFdbk

£

Vectoring Test Environment

Vis

DRV_CMD

Driver

Controllers

Visualization_Lat
Vis

4

¥ Cntrl
e

iolnf:

Ll
Scenariolnfo
VehFdbk
Lanelnfo

Visualization

EEWRE ERMAIEF &%
- 6 DOF SiRes } 14-DOF

— 2 DOF #Efr+HlzR Al
- &

— ¥m

BRI LTI HIFEE = BT

LR

/
MathWorks AUTOMOTIVE CONFERENCE

4\ MathWorks



% S ENASHER] - IR A SR

A Torque Vectoring Strategy for Improving the
Tire Slip Angle = 2" PIDEZ) | p TV Torque Performance of a Rear Wheel Drive Electric Vehicle

Jyotishman Ghosh, Andrea Tonoli, Nicola Amati
Department of Mechanical and Aerospace Engineering
Politecnico di Torino
Turin, Italy

Average Steer Angle o o
Email: jyotishman.ghosh@ polito.it
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MATLAB Central +  Files = Authors = My File Exchange  Contribute =~ About

§ Trial softwa rr—i

3 Ratings

Design and Test Lithium lon Battery Management Algorithms o
386 Downloads

Updated 12 Nov 2019

i ‘ J — version 1.0.2 (8.89 MB) by Chirag B1LYi3
— .

This example project can be used as a reference design to get started with designing Battery Management System

_ _ _‘ with MATLAB and Simulink.
Overview Functions Models
WW

. BT R R MIEAMEER RS (BMS) [ MR

View License
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https://www.mathworks.com/matlabcentral/fileexchange/72865-design-and-test-lithium-ion-battery-management-algorithms
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https://www.logitechg.com/en-us/products/driving/driving-force-racing-wheel.html
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