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More safety and comfort Expansion New value
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mEFHFIESIME correction control

L TS'Z?:T\i’fEEE Technology overview
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Corrects vehicle behavior faster than driver and helps the driver Eﬁﬁﬁﬁlﬁlﬁ(:#ﬁﬂ?%ﬁiﬁ(EE)CHDT:H%CDEYaw rate&
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sma S8} Vehicle behavior g Calculate the difference between actual yawrate and calculated normative yawrate.

Determine the final rack position from the gap and driving conditions.
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Correction control

4 *REBYaw rate
Calculated Normative yaw rate
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Detect and corrects vehicle behavior faster than drivers = IFEHRAZ PRI s
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Two fail-operational technologies that make the most of Astemo's strengths
<AIMm> 1R EaiEDLImp Home3RI] Realizing limp-home after 1t failure

Item 1 Item 2
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System configuration by using ECU development technology Dual Redundancy System with Steer by Other System
2EBXRIATL + )\ 7yl 2EBXRIATL + IJL—F3ZFA
2Dual redundancy Back-up circuit system Dual redundancy system Functional redundancy by linking with other systems

* Motor ¢ ~ Motor
Motor Private CAN-1 Motor Private CAN-1 | M BF1
Q < Inverter 4— 1=-MCU Steering Angle Sensor 1 Inverter > ﬁ Q < Inverter €— 1=-MCU Steering Angle Sensor 1S-MCU b Inverter > Q /“
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\ 4 v A 4 \ 4 V BE 1
|I SAS-2 | SAS-2 |
4——— Inverter 4= 2%-MCU 2 Inverter > 4—— Inverter <= 2"-MCU CU = Inverter =——t— MBFZ
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Private CAN-2 Private CAN-2
Secondary I Secondary l

1 X ¥
Secondary I Secondary
Vehicle CAN-2

Vehicle CAN-2

3¢-MCU =i Inverter

BF,

FrEF RS

Patent Pending

Yaw moment
Generated by braking force

N7y ElE Backup circuit
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The third circuit drives the motor and maintains the steering function Steering function maintained by other system
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Information control technology of steer-by-wire system

Link-less system Next-generation system
ZE2hEE- Steer by Wire® dvIEwRTHA >k
Concept TR DR _E B NALK SEHEEOFIEIRSE
More safety and comfort Expansion New value
EH/NZ17) "’"“
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Electrical/manual L o A .
tilt/telescopic VA AN FTHRET /(A X ey
System }ij] FHFELIT—4 Mechanical type New input device
Conﬁguration Feedback actuator
. - BLfE 7 )F1I—4 ,
Single Pinion Road wheel actuator Belt Drive
Information };T%HEjj M- I\} \“JO 'f "%Ei’f\/jj)(— >3>¢§?’T‘i
control Steering force fffdbaCk Alternative information technology
technolo (WEREPS[EI5 1% Re (RAEH LI ORFIFER)
gy (Conventional EPS equivalent performance) (Cognitive means other than steering reaction force)
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O 7)9‘—1;'7@%“ &4)72’)“ >3> Understeer detection & information

BATEB(ICRURBIEN RS

AT 7V 74— RNy
Safe driving by natural and easy-to-feel
steering feedback

A>TA—A> A RUDGE
BRMER(CLDIEAE WIELH

Without information
delayed driver’s action

A2 TA—X>232HDDHE

IBAER D ZALICLDIRACAEIEEN ARV

With information
earlier driver’s action
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To detect understeer by comparing the estimated actual rack force to the calculated
normative rack force. Calculate the target reaction force from this difference.

Linear

ToRH

AP FFIRI Bt Noninear

L) AEEGERS
N - Calculated
Normative rack force Compensation
control
Gain
1
0.5
.
%Eﬂjj Estimated 0 > Ga
Actual rack force - P
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Adeg AN

Tire slip angle

Target
— reaction
force
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Information Control Technology

TEREPSDIRIER NZALICARDD

e b ST T

Establishment of new information control technology
to replace steering feed back of conventional EPS

» System Overview

Actual yaw rate

EEE 4 LE I

EHZEVB

1

v = .
T = C=  EmEsH
B e 1D —>12(FO =

1RAEI JI(C & BR8]

Recognition by Steering force feed back
Conventional EPS

EmZEEVB <

\ 4 .
B0 > (17D > 4R F0— g T

IRREARAISD

SRANFERNM

¥ C: Cognitive
D: Determine
O: Operation
VB: vehicle behavior
NM: Notification means
SD: State detection

New way of recognizing

New operation system SBW

SYIANO—-IITAE

The behavior

. correction control
Normative yaw rate

—>

BT R OB IERIHONT ASZANS

Using the amount of intervention of the behavior
correction control

small

! ' SEEh 4 1IEFI4H

arge.
1 | nstaple
The behavior
1 correction control
- &
Cognitive

RIAN-LDEREFE LRIV EBNHIET D

Recognize vehicle behavior faster than drivers
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Steer angle speed

S Y4
Signal - O —

Amount of intervention ﬁﬁﬁfﬁéb\%tﬂ Eon=s Eﬂ'ﬂﬁ?ﬁhi
Calculating the degree Vehicle side-slippage amourt Setting
of danger thresholds

Vehicle speeg
EMOEITNELLIBIRESV

Calculating the degree of danger

1
f (Control intervention AmountxVehicle speed )dt
0

------- Without correction
-\Q

EEMHLIED DD With correction
EER(E LAt
Calculate the amount of

lateral displacement when
there is no behavior correction

Vehicle speeg

S—YICIHU I EEERTE
Setting thresholds

12TAX—-33> (RR)

Information (visual)

EMPRRROEERIRE(CIGU CRIEZ &1L

Change the threshold depending on the vehicle condition and

operation
X\
Steer angle Fast Slow
speed careful
Vehicle speed Slow % Fast
®? danger

small A2 IAFELZRER large

Coefficient

BB VATE

+Easy-to-understand information even

-EHEEDRBAE DR

(Eo:EEER)

The reason for choosing light

DNBERAED LN
A2 TARX=23>

for people with little driving experience

-No deterioration of maneuverability
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| ¥EI::734>77D(— >3 >(c—. *5%% The effect of new information

Test Course

HAR¥ 9 3%R 1TEIETEINZEDD, 7% AN 0022

Test vehicle

Expected effect I EUEmREETOEST el
C IRERETDET ira _
ZEUIL = 17 e LN RS F1-2
Change of action plan A ® EITEM \ ) ~
Running in a stable vehicle condition i US/OSzHiE I TEBIFRGENT
® Course
2 Snow course
{ : @ Driving conditions E >
W ) Running fast without US/OS B —
e N g AT 7L T01 V7 EEMEIE IS
> THERREERALEER Effect Confirmation Result
ij% En v %n% With steer-by-wire and Behavior Correction Control
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A2TARA—SIAVEE(CEIBRIAN-DUFP IS ZEL 12TAA—33BE(ICLFHHENT ASEDLLE
Driver behavior changes by information Changes in the amount of control intervention by information
. o, _ )‘{'(:I_R_EGJEEI'EH} e A e —o- A 0 o A
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2 250 . E f 73 @ 5 5 e
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At =55 7)) A% BB SN ASIMER
Reduced steering speed Reduced vehicle speed Reduction of behavior correction control intervention

. —e - feb%(US/OS) BB & EY HVim4S
FE(J\—@E&’J‘EER EE‘FF [:g“t DangEe'erl(Js vehiclza behavior is reduced

Changed to careful driving
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