497 BK21AIY AH2 58 xEV 841 K] 287
{8k 3]
2R|sts] Astwny LBK21

Y 717t LY, F2ATAY M 497 BK21AHY
A 437 BK21AHY (RF&538 xEV Al QAA| w&§HA7H)
S5 2% 2020.09.01.~ 2027.08.31
o2 st & A A4 shH E2021003
A Guildford, Surrey GU2 7XH, United Kingdom
9E 718 University of Surrey
AX 2023.08.06 ~ 2023.08.12 ( 5 8 7 )
‘Torque vectoring system for energy consumption and driving
R=S] performance’ 7|14 &2 935t
F= A o]thdt (University of Surrey) 3] ¥4
1. sfjAas A7 AR 94 € &5 Y (R 71Y)
EN I SERE g5
1 - 2udsta — 4=, Ao] tjst
(University of Surrey) o]%
d= A2fo] th&t (University of Surrey)
2 8/7 09:00 ~ 12:00 (2A) Aldo w4 H3AlN} ZQIfsty Aojm s
(958 24) 47U T 24 2 712




8/7

El
=1l
ot
ot

8/8

13:00 ~ 17:00 (%)

University of SurreyoA] Aldo w49]
"Torque vectoring system for energy

consumption and driving

performance’of tjst 7]& Ay 2 wxn

8/8

09:00 ~ 12:00 (24)

University of Surreyo]|A] Aldo 149]
"Torque vectoring system for energy

consumption and driving
performance’ 7]& 43 & 4 3
28 2 W2

8/9

13:00 ~ 17:00 (

23)

=

SER R RRED
dlfferentlal brakmg—based steering

fail-operational system'of st 7]|&

4y 2 gx

8/9

09:00 ~ 12:00 (7H)

9)9
differential braking-based steering

fail-operational system’ 7]& =3 mol

al o _g_lgl_ al A

8/9

13:00 ~ 15:00 (

93)

15:00 ~ 17:00 (

%)

F= Algo] thst (University of Surrey)
Aldo w49F =qICh

AL

S i (95E
) ¥% 71% B

=14

=2

L 71¢ 1§

A

o4
:|o J




F= Aol thst (University of Surrey)

S
Aldo 49} U Aolis (953

9 8/10 09:00 ~ 12:00 nl
)9 35 A FA A3
HRAl 7t (University of Surrey, Aldo
10 8/10 13:00 ~ 17:00 / 20§ty 245 W) HE J)&
4y 2 A9
55 9+ Y8 EE2 Yt 9
U ity of Surr Ald
11 8/11 09:00 ~ 12:00 (University of Surrey. Aldo /
FURTE $5E L) 29 AL o
97 33
d=2 Azgfo] tjst (University of Surrey)
Aldo 1% gty Foqus (5%
12 8/11 13:00 ~ 15:30 0 B j—i e :‘LT ¥
)] FL &5 A =20l et G
2y A2
13 8/12 A=, Ago] tj&t (University of

Surrey) — =0tjgw o]

14




2. sjQAS Zut By

1. £8 WA}t
K| A4, A9 s 2T 4+ s} oy Y
Mechanical a.sorniotti@
Aldo Sorniotti Professor ank 1483-68-9688 rHotEsu
Engineering rrey.ac.uk
Mechanical . )
Kai Man So PhD ec? am(.:a B k.so@surrey.a
Engineering c.uk
Mechanical
Wang.Bo PhD echanica - -
Engineering

2. B2 7| chet u( A Y L A AL

1. Y& 7]1% J8
University of Surrey - Advanced Vehicle Engineering

The vehicle, known as ZEBRA (Zero Emission test Bed for Research on Autonomous

driving), was welcomed onto campus on 23 May by academics from the Centre for
Automotive Engineering within the Department of Mechanical Engineering Sciences.




2. Research interests

- Vehicle dynamics and simulation

- Vehicle dynamics control

- Vehicle chassis

- Transmission systems for fully electric vehicles
- Hybrid electric vehicles.

3. Publicaitons

- Victor Vidal, Pietro Stano, Gaetano Tavolo, Miguel Dhaens, Davide Tavernini, Patrick
Gruber, Aldo Sorniotti (2022)On Pre-Emptive In-Wheel Motor Control for Reducing the
Longitudinal Acceleration Oscillations Caused by Road Irregularities, In: IEEE transactions
on vehicular technology71(9)pp. 9322-9337 IEEE

- Alessandro Scamarcio, Carmine Caponio, Mario Mihalkov, Petar Georgiev, Javad Ahmadi,
Kai Man So, Davide Tavernini, Aldo Sorniotti (2022)Predictive anti-jerk and traction
control for V2X connected electric vehicles with central motor and open differential, In:
IEEE transactions on vehicular technologypp. 1-1 IEEE

- Matteo Dalboni, Davide Tavernini, Umberto Montanaro, Alessandro Soldati, Carlo Concari,
Miguel Dhaens, Aldo Sorniotti (2021)Nonlinear Model Predictive Control for Integrated
Energy-Efficient Torque-Vectoring and Anti-Roll Moment Distribution, In: IEEE/ASME
Transactions on Mechatronics26(3)pp. 1212-1224 IEEE

- Mathias Metzler, Davide Tavernini, Patrick Gruber, Aldo Sorniotti (2020)0On Prediction
Model Fidelity in Explicit Nonlinear Model Predictive Vehicle Stability Control, In: IEEE
transactions on control systems technologypp. 1-17 IEEE
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9.00-9.30 am: Aldo introduces the Surrey team and the meeting plan

9.30-10.00 am: Kookmin university representatives present themselves and their institution
10.00-12.00: Introduction to the torque-vectoring project with Hyundai (Bo)

13.00-16.30: ZEBRA showcase (by Mario); Mario, Carmine and Philip to present the




pre-emptive traction controller and pre-emptive trail braking controller (from the TVT and
[JAT papers)
16.30-16.45: wrap-up with Bo and Aldo (any further team member very welcome)
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9.00-12.00: Detailed presentation of the steering controller by Kookmin University, with Dr
Davide Tavernini popping in at approx. 10 am

14.00-15.30: Longitudinal acceleration compensation paper published by IEEE TVT (Pietro
Stano)

15.30-17.00 Discussion on the content and potential novelty of the joint research paper
combining respective control functions (Bo: academics and all other team members who

would like to be involved)
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Agenda for the day (Dr Bo Wang to be continuosly present)

9.30-11.00: PnG research by Dr Philip So (IEEE Access paper)

11.00-12.00: Q-car laboratory visit and adaptive control activity (Dr Umberto Montanaro)
14.00-15.00: Action plan towards a joint Kookmin-Surrey journal paper (Dr Bo Wang to
lead, Aldo and all)

15.00-16.30: Possible models/algorithms exchanges (Dr Bo Wang)

ﬂ
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09.00-11.00 : Discussion for joint research topics and journal selection
11.00-12.00 : Share the journal that each lab is aiming for each lab

14.00-17.00 : Describe the NMPC algorithm and fault tolerance control algorithm
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09.00-12.00 : Sharing the plan and opinions of each lab for collaborative research
collaboration

14.00-15.30 : Detailed scheduling of each laboratory to conduct joint research and discuss
research findings
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- Ha Yunchul (Ph.D Candidate, kookmin University) - “Fault-Tolerant Control of
Steer-by-Wire with Differential Braking”
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“Development of Hyper-safe Driving Platform based on Cooperative Domain Control”9}
“Design and Validation of StBW Emergency Steering Logic"?] AT1E E3f 438=|Qict. o]t
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- 2023. 08. 08

- Pietro Stano (Ph.D Candidate, University of Surrey) - “On Pre-Emptive In-Wheel Motor
Control for Reducing the Longitudinal Acceleration Oscillations Caused by Road
Irregularities"
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- 2023. 08. 09
- KAI MAN SO (Postdoctoral researcher, University of Surrey) - “Vehicle Stability Control
Through Pre-Emptive braking”
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- 2023. 08. 09

- KAI MAN SO (Postdoctoral researcher, University of Surrey) - “On the Optimal Speed
Profile for Electric Vehicles”

QY] RS 7P ARE Y S AoM oqA] AH]2 FAstel] 3t 4% EL E3 mamog
EEoF o= A2 FYHch ol AFEL 58 55 ALY(DP)Y 2L A} Ynse ;3
6}04 K*%’S*.QE 4”4 °ﬂ1-17<l asg —% A 798 L1209 E =&5Hs A7E0] £3EAT AT

—,—R?_} LH%% EVE& PnG (Pulse-and-Glide)9] A& x7AL Z9sty, JFAlxol EV
Powertrain Efficiency Map2 7|¥to2 %A &t mantds z£31 oo},

ol2g Yge IS Aol 2 ol 5T AT
AHexd ASTEAC L AFeRlL e
dAE WY =2 HY % Amal, ﬂi Sol Za) BFolN & AreAtE] A oAy 2ye
45 T2nUg 55t g X0z stu gt

=2
oX
9,
B,
49 S oo
2L ofl 2t

AU FUGStL A Foiet L Ao} B AP 25t
_g_ a 7E:l o

= =2
e AT 4 UYL, FF AT LAoIE NI

(University of Surrey)ot= &% A|&4AQ 7]& I{E 58 35 A7 Holo
gt AFE $3E Aot




9% 4} 27 X BK2IAIO] HEANYY s
278 A7, AY 29 5 BK21AKI0) £go] YUt ofojcjo]
iduaieie o 0

‘Torque vectoring system for energy consumption and driving performance’ 7| Z&& 9|35t
B3 A olths} (University of Surrey) si9] 48 S5 =2 A o] tjst (University of Surrey)
o Aldo @4 7 ojs} @ 7MY 7|42 AR5t APAHoR 7|42 aRsigsUct 714 2Es
fgt sle dae F 3% 5 dFo2, M o] thet (University of Surrey)?] Aldo @4 Z9Ir)
Stu Aoqiy (5F 14) o thardAio] Torque vectoring system for energy consumption
and driving performance’s FAI2 7]& A9 ¥ 7|¢ T I=(2@)o Oigt 28, 2Ugsta
Aodus (58 2d) 9 digrgdrle  ‘differential braking-based steering fail-operational
system'g FAI2 7]¢ HAY € 7le TF ZS(2D)d diFt 39S MPstgsyct E3h ol A
of &g Aol thetojlA £33t A Yant A7 AaE FQstgsUt

(1) On the Optimal Speed Profile for Electric Vehicles, (2) On Pre-Emptive In-Wheel Motor
Control for Reducing the Longitudinal Acceleration Oscillations Caused by Road
Irregularities, (3) Predictive Anti-Jerk and Traction Control for V2X Connected Electric
Vehicles With Central Motor and Open Differential, (4) Vehicle Stability Control Through
pre-emptive braking.
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