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Abstract: The state-of-the-art and technical trends of intelligent and connected vehicle (ICV) are illustrated.
The ICV system architecture included the value chain, technology chain and industrial chain. The four stages of
ICVs were the advanced assistance, connected assistance, cooperative automation and highly/fully automated
driving. Some key technologies of ICVs were introduced such as environmental perception, decision making,
dynamical control, human-machine copilot, V2X communication and platform, cyber security. Therefore, China
should develop the ICV industry rely on the top-down design by using the national institutional advantages
because the ICV will be an important direction of the automotive technology in the future, and the ICV
development is a great opportunity for the transformation and upgrading of China's automobile industry.

Key words: intelligent and connected vehicle (ICV); driver assistance; cooperative driving; driverless car

rFE B EA / Received : 2017-02-28,
E£INE / Supported by : FEZKH S & 1HI (2016YFB0101102, 2016YFB0100906),
#—1E#& / First author : Z55di& (1963—), 55 (BL), MWIl, ##Z, E-mail: likq@tsinghua.edu.cn,



2 LS REAR

2017 4F 5 8% M5 1

DI Bl I, KA M a it B E AR
— R ORI IR, TPEEUFR T
“rh ] i 20257 B CHIRR +7 kSRR Amg, K S
M FEFITHRRNEEFGACTIRE . IRA AR E R AT
SR, H A SR SR EIPR R
WEHARNA TR, LR —5e By DL
i 3 M U T P B SR

F e P Bk 75 4 (intelligent and connected vehicle,
ICV ) BB R . filds . PUTHSE
B, RS BAGEIE S M HAR, LGS X4 1%,
A =% ) FReE R, I, B ARG
BB, PHRMETISEIIRE, AISCI 4y, sk i,
TREATRE, RS RO RN — R 4
BREMIVL T DR AL B 22 4 ST RE. HIRMR. o
EFERAT I GRS R %, EEBRA A ARR
RREDT AT fE A BREMIIA G . B S %
ICI . B RESC I S A A A AH B R A 1 R, Y
RV SRm TR RESC R R GE, 1R BE R Iy 220 s
THRBERG S HEBRM sk,

E1 BERE. SEMKSESERNENHEEXER

B B HESZE (CV)
5 B 30 A L S DM B it e
w, FEAFEXAZEH

HHEMBGRZE (ICV)
g55 1 MR A A REI RIS

BEXERKRE (AV)

A SCROR R BE BRI (ICV) IIRR S, A
FEHM S, FoAREE S eE, Wk ICV &I 44
BrEE, TR AR RIS R AL S B R 2 SR B K
FOt IR E ICV HAR 57k & e 82 S L

1 BHEMIRTAE (ICV) HRRA

BREMBEICE (ICV) JUEM TR TR, AT
B TSOL BT SR ST R,
S METRBR, HRIOR. BRI, (32T
ST OB G AR, IR 65
HORBERP L BER R
11 EEERBGSE (CV) Mt sk

ARG (CV) A% 2., W
SRR AT TR, JEAR T AR A
SSACK. BEIERM ", R REBRI IN B,
L AP M AT T W 30% 2215
AL, SGBACEIRTY 10%, FETHE BIREIE 5%
HENERERUI RIS RN B, BI5E 2 13 PR B,
P LISE R OB, BTHSSIACR 30% B,
SR AR BT 05 ALK, IR
AERIBE T R A T

1.2 EEEMBELRFE (ICV) AR
MEEAR K e B AR KU, BBEIR G 3 DR R
Jria): B BE (connected vehicle, CV), H EXE
fiE (autonomous vehicle, AV), JKHT & B@EL5, BPE
REM B IS4~ (connected and automated vehicle, CAV B
intelligent and connected vehicle, ICV), W& 2 AR #,

@
A2 B St < (¢ ) ‘

B A

2 EWHERFEN 3 HEAKE D



Aoinik, S FREMIBIE (ICV) FORM K EBUIR K s

3

BRERERICE RS T A R ARV M B
REVR AR S, WA, [FEEE, Sl
ZA, HEARZMBONE 2%, W5k =Ry
AHARZE =R AR R RE R R 2 R4
G AL H S HER AR 3 AR, T BRI

RERIIPI AR ) A8 - 5 A SRR Bt 25 5 Tl 3

ﬁr”o
EHTH [ R
e
gz 73} ﬁ§$ |
%g HRHA
> | |
A PRI A
I I
V2XGEfE AR
% 4Z ' '
& g ZE G RESR AR
s | |
A BEEZAHA
I I
" R MO 5 BRI R
| |
£ il T
g h@%ﬁ |
i WA
N/
3 BEMESSE “SHEEMNEAZEY D
ICV ) “= K" BER 9 B 3 A4S0 ) S BB AR AT
PAZRAT R 9 Fi,

) FREERGNEOAR, AFEA LA LA A R IR
BEOR, ML (Bot, 2K g ) 1k
RERINEOR, ZWEEMEHAR, LREITRET
PR

AR I i

. &

a s F = i
PN

A
0
SPSER TR

T FIZEAN0T]

Il
SN TR

AL RRUE R YL

!ﬁ»““*

2) FHERFEHA, U ERFESEEREA, &
I T S s e Se ko, BEURDSSRRERRI B AR, S
RPN, 255 53 A S AT A

3) FEHIPATEOR, s E) / Flsgh s
S, I AR s ], BT UK / g/
) [ BRI — AR, AA M (V2X)
155 B A IR AR 22 7 A DDA 22 B MM 42 1 5

4) VOXGEfEHAR, WG HEE RS, &
ARG I SRR LR, BshEd
LM HAR, ZHGREMAEARS.

5) mFEHKREEHA, G EMKSAES
T-EUEM SRR HARE, SEIERYE, BdRmEAUTE
R RBA, KEARN ST R BE 2 8 H AR 55

6) (HELEHAR, WG RREEBHA,
HRAEE, M SN =g kR, KGR
SRR T, A5 B2 ATl R 2 b L A

7) R HE SRR R R, AR
Mo PR ARORY SoR A SRR L S s SR A i ) o
WAL A, STl SR i oS T e L AR, £
K12 eV N

8) FRUELEHL, G ICV BARFRUEMARR LSBT
VRIE. 2CH ., 5 S5 A5 AU I S SR AR AR

9) MK PEHY, A4S ICV MEIEH e 5 I A
B,

1.3 EHEEMEBELRZE (ICV) RyF= k&

ICV I AR R A AR ARG . IRRARGE,
IR 3 NIRR, 0l IS AR IRRE . K
PAKTIE, Unlal 4 s,

VoXiEfE

LB B 1) SR et

& 4 BEMEEREM ST mER



4 G 5 RE A

20174 5 8% 51

ICV B b A A . BT s, HHM, 52
AEZ U, P VEE RS R T B

D BRTR, PR ERGOR R, 4
WEURAMAGUE T, R ARG SR, W5 SR A%,

2) fRRERR, JPAMIER IR R R AL,
PSR GE . MRS (WOt 2RI BH
) 7o

3) AT BERGM R, AESIR IV RS
BEHOARBER A RBER Ao, WA ZHIh, Al
RLRAT, V2XGEERGE. RN R

4) B, RIERTR, RV EEES,
TR 0, HEAT AR

5 FEIFESEER, ARG G, f
BoFGzE SRAHZ TR .

6) WHIRMLRT, moREEHA ., (5 MSs St

2 FHEMIEAE (ICV) KRN 4 1Bt

ICV WA JEnT K3 N A EAE BB (X6
EVAA LRI 25 (SAE) 739 L1—L2), MECA S 3l
BB ( X SAE 43 9% L1—L2). AMLELZE ( %t SAE
L3, mEEES)/ T NE L (XN SAE 43 Z L4—
L5) 4 BB, HutfE 2B, AEX SR
GO IR AL, MIALE AN O 4 ik
AR A T A AE 2 B B, AP HOR
FNTC N B AR IR AL TR A A X B

21 BEXBLEE (ADAS)

H 3= 202 3 44 B &2 4% (advanced driver assistance
systems, ADAS) EFRIEEEAL IR G T IR
FEX B AT B B AR R B R G () AL
MRS MBI RS ), HATC 2458 A Ak &
&, FEAFNTERG SERRGEHIE Y, K
T 1) P01 2 2% 2R 0 A i 17 1] Al 43 P (forward collision
warning, FCW), 7= i W B T % (lane departure
warning, LDW), § X% (blind spot detection, BSD).
2 0ih 53 9% 55 T (driver fatigue warning, DFW), 45
AL (top view system, TVS)., JiH Wil (tire pressure
monitoring system, TPMS) %5, & WAIEEHIZE R G HE
EIERFF A B (lane keeping system, LKS), HzliH %
4Bl (auto parking system, APS), H 3% & % (auto
emergency braking, AEB). Hi& Wi (adaptive cruise
control, ACC) ' &,

I H MR EF & ik B T X 2 28 JF 45 ADAS &

] WA =W i VAR SRR 11 NP SR ES PR S A a1 5
#£ (United States New Car Assessment Program, US-
NCAP) M\ 2011 4525 | A LDW 5 FCW A i fin 435,
SN I R 4 (ITHS) M 2013 4EEH FCW &R
GAERVPNAEIRZ—; TR 4 PE M #LFE (European
New Car Assessment Program, E-NCAP) 1 J\ 2014 4F
5| AT LDW/LKA 5 AEB RGHIPEA, 2016 4E34
THT AP 1 AEB B9, JERFAE 2018 4R INA A 81 4
BiifE AEB REMMIR, 2014 4k, KB HHIIHE AR
C & WK E-NCAP DU BRI B A2 45, hiE
f] C-NCAP B LDW/FCW/AEB 2525 B B R SE 40 A
HIFM iR RZ

EGIABFEEM AR Z AN, & BB G 06 il
SRANERAES) ADAS REe4He, 2015 4 11 MR, B
V3B AE 7 (10 R R T 4 K o i 42 3 4 v 25 5 R T
(LDW) J 2405 A 3 % 2 3 R 48 (AEB). 2016 45 1
e, S EA AN R R R XA 7 10% 1425
LA GGk, X—HWHITERES 2 4E it f2 7+
£ 40% 5 100%. 1\ 2017 FTF4R, EAE RS
KRAVE A FITFIGsRi 2% LDW 5 AEB R4t

M & R, BT ADAS B0 AR 577 A0
RIS M A Trh, JUHORTE SR 1 R L e 5
PUATER O, M MR, KA. ARSI ZE
Wi TR E N T3, Mobileye 255 2% A AR A F
TEFRBE ARG S I8 T2k 43, TTE 45—
SerhEEEEMIEA—E TS, Tk, HEN
M f B T—Ht ADAS Gy A Bk, FE Ly
SEANBIEIL e e g, (B A B =,

2.2 MEX B

PO 16 X725 3 e B R 4 2 R K AR MR R R BOR
(information communication technology, ICT) % Z=4# i
NI HATIN,  FEa] 0 & 440 Rk iz sk A 7 $i
U0 Hbmixe 25 3 63 A T 25 SRR R B R g 1
IAGHEAE SMEEOR, 114, B ITTASLHESS
HHEAATEING, MHERCH TR RSl ARG IE
JSRE)=

TERE, WM, HASRELIBEZ MK,
FH—P&im{5 (vehicle-to-infrastructure, V2I) / F—%
JE{F (vehicle-to-vehicle, V2V) kA Bk 2072 B4 B R 4
TEAE AT S PRI R AR A 50 0 1, Al
14 2 5 ] 9 RS 22 I T e () sl ik, FE SR [ 58
T FR AR K22 4 SRR T, Safety Pilot 1 H T 2013
AESEN TS 1 3 000 B4R saili, HATEEITR



Pyei, A FREMIPKIRE (ICV) BIRIR EHLR K s

5521019 000 HHLL_L AL R, I s 1R g
TR (m-city), 15248 BE R 4 1Y & A
R RN, 3] T 4 ER MR RE A pa
80% SCIHF I L1, EIEMEDD 136 EIBUM S A K iR
il 2B A il E R G MR M TRk 4, BT AR OG5
PRIERE T 2020 4R AT IR SE I, &I @ ARTE 2015
A3 A 2 I A R IO, 3 2040 4E3E1E 90% HYAE
RIS 2 2 R M I 253845 (dedicated short range
communication, DSRC) £%¢ ',

BRIEE SN, BRMEA S HAS S #E T TR d % 4 Bk
W2 AR 5E SR, BRI eCoMove Wi H /R T
IR AN T REARHE ORI =il A TR R, 25
BTSRRI ] 20%, sim™ i H 2014 4EE PR “fif
2 — B A" 22 (] 5 R A BRI, g TE
THBKM PR REZ A RS, HA Smartway R4E 2007
TR, TR0, AMEZENLE: (electronic toll
collection, ETC). {HE RS, ZIHBIF2RThRe, 5
TR R A2 5k 22 42 5 3% R GE (driving safety support
systems, DSSS)2011 F=THIR AT, ] ASRAIL T DX filf 42 i
B FSITIE., (FIELIUES 2R

HENE AR, FPFRSE. KGR ESFRRS®
WAE, TEEZR O\ =B AR I Lt H
SR N IR TR B U R B R N SR, IFiEAT T/
PRGN, FRE B AETF R 5y 1,
2015 FFEIHLG, A TMPAE BRSO T, i, deat,
o PR A 224 KR I 0 AR B R B I R VR 42 I s T
DX, PR X2 b Al 1) 2R e 20 A I X i 25 A
R,

AR Sy R A A Ml g A A 2 ) R
3 K (long term evolution-vehicle, LTE-V) & % AH L
DSRC EA A M P 2 5G RGF L,
H AT & R FR R 0 B A 56 a5 R 458, JRAEE
Priiss 5 DSRC JERL § a3, (HAIE Py Al A- e ik
DI SE HER I R I E R I S & Al B R RBTE AL
G AR, SO RS A R G K R RS
2.3 AH#£E

DL 2 3 AFIR BE RGE RN AERR, I %
WREERIAL, AHL— AL PR IE] 58 S AT 55 5 — M
B RGAAL, AR TANLFE R
HISEAR, X Z R GACHAN G, WA EHZY,
HAXAFFATH R A, FIHEOR ARG A Em
BRI RGN R, 28T
YR —3, T H RBIEIGsR2 3 \HRGAGE ),

W R EDR AT

IO A0 B B2 . TSR R A2 3
MR B2 EZRA R eI (0. B EH
K. BBk LAMARRRAE ) m SR B AE L, 1Y
s N BYEARE 1 U0 fildn. Mulder %558 1 7 2
JI e OBl B N AT A O R, BRSO T g
P& TN e SRS AR B S o N Tk 1 N
NS o =N P 1) S RS S S 17 /(1
Morris Fll Doshi S5 A\ R 2 )2 4 7 ik, s 550
P B A28 3 A i R R IR R, 25 R R S
U AE PRI AT R A AR 3 s A RLTUIN 25 B A 3 7
P B, Thomas S5 A\ 75 12 1045 il R0 L ik o S5 240 o
SO AARZANE D SR, AR PR AR AL T 4 ik
P2 TIN5 | AR, A B 28 g B3 e SRR AL
L H AT 15 P AL 32 B s il )2 (4 s il
HAN, ARITFAEGZEN R, AW U AFIR
iRl eSS, ok N#REEh1% SRR R GRS )
FHASEX, LHME, BAROIE R R
24 BEB/ENER

AT EE A NS B B R BRI, Bk
AT LN AT IERAE, W2 Ah e BT A Ll
THIENE G, HrbE A s S BB B (XTR SAE 43
L4y, FWTEBEITCIEA PN I T O, SR
B GUR R, WL AR, Ea RN
IMF RSP IR, PRUEE A, TETR NS BB
( YR SAE 732% LS), A4l REC Ay S 3k iR &,
TNE B R G TG LI AE5E TH, JFRIEZE 4,
HETAS O R BRI AR A R, HOR e SR 2
PN BB, ) = EE A3 T NE RS,
GGG AR ML R RO 24 R 2% e B 4B )
Ko

3 REAHEE SIS BB AR S e BRIR
31 IRERANEA

ISR G5 2RSS . 2RI,
WOCTRIR ., M A R B R AL AR DL VX G fE R
G R PR RS, R IR AR D A,
R BEMIB I AR L PSR R A

MTEM TR 2%, YA AR S
PURIAG BEJy TTCI 6 e A 228 3 & e T2, TR %I04
UEIATE R B IR A O A BRI B2, e
KGR 2 it T N, BT RS A i B
BEONEMER BRI R B b T TR B,



6 LS RER

2017 4F 584 1M

TEAG G OUE, WOLTB M TRADFR R
e, CQINONBOREZ A 325 B4 4 b e A2 J A,
B BAS /N B AR B I8 25306 T T O I A B e AR,
BRI ENBE A R, HATIMEL AR 3kt
AR AT S, U EFLISTER, A
PR AR EEIE I RE ST

R AR e P55 ot A A PR PR 5 R R DAL

Z ] B ARG

ARG X IR

A M DX IRAG T

Hbrorde 5

b N
b
wa
=

P2 2% )2

L P T A LR T 0 7 B A A B 1 25
QR AT LR BT E S R 0 R G Y R AR
(i ARG CAEP E A HTEEIN TN, R A3l 3t
TR A SR 2 T 5

BN B AT B IR AT R A N A R,
TR T BN S T T AR 3RS A A7 N M 4
NG YUINTT i, HAR P 5 firs 2

LTRSS

HARU

Z AbRIRER

5 TARWEANBEIRFIZA

TN SIS PUNAR A T2 E AR R A
FIR o DKIERE . FIARKIN 2 FR R R S 45 A
HAF D RERA R Fbp o DXk A B 1 P i
PG T RE G S TR RSN FARA DI, 20 R e
SR M R SIS AR B, PRI A E AR A ]
Ao FRRR IR R T2 2R AR AR ORI DA A
A TRINT, R I ok 1 DX IgR Aty 732 S s I F AR 5
T, PP E AR IR R T PR X K
BRI ML AARRINHEZL, (o FHZR & B IS eI
ZIRFHER A 2 FIbR ot DX i A5 2 Fidset J7 i
A RZE LA AT, T LIRS i A F R 08 DO B A9 T
BN SR X, FESEBUAG bR A A
e Z HPRER BRIV TR 25 5 2 SE TR N A9 H AR
KrZER, Jofflh P-N LAk )05k, LA
BRER APR I FE LA 2T S, A U8 I FAR BR
PIRFSINE T O SE g s RlIE LIS E e Al EpdibE Al
SR, S ITARRAI I Al E B ER o

HBAEAT N BB NG RBOR, SOk (28] T
SERMAT N BB NP o 230 73 1) I S B
8 LAY T AT N B NN FE R

3.2 HERFKHEAK

IR ARG 2R HbR . AGRE
e IRSAE BAE, P R 2 B AT K A s L
BRI AL PRAIE 22 A AT B 18 S T REZ 9 T4,
PEATEPIE, TRE. mAUHIERR IR, W RS
FUFRATIRASHL, RIS, TREE2] | Hgal 2y g5 B,

REIUE—Fh g fER BT %, A RERR
PR, RSP RAET B nlietk, AEskE
FIRREEAREEC R, TRV HE D B
By BRRTET WEALRG RS RMTEREAR S
PRI, AREFIBLARA~. HATH A SIS B R G E 0T
PR T8, REEARRINE 2, BORAREHL
YIRS S HIVES L ES

PRI — Pl ] SRR 2 G e, IR
B FRRSEE, BT E R ERY
M, AN AR SR H A AT A R, [
I RT LAGE i AR A R I ok i 57, (HR A AR
file), 2 RIS, AR T O A S R
B, BORSAREHLAEL

RIL S > S5 R IR T LAR 22 ) k. 1



Pyei, A FREMIPKIRE (ICV) BIRIR REHLR K s

7

AT E B2 B ST, TR A K R A ) SR
R TOURRE, FFREIATIEZRIN 7 I itk 1HIR LS
GHRAG T, RERA TOLPERERA 2 B, TR
FE2E TR SR 2 AR, — RO ELS
IR S I 1 Bl 2 R TR TR
3.3 EFHUTERAR

P 2R G AT 55 S 5 1 22 W ) P S AT 3 7 1l
B R A R th 2 S Bk AR . A BB A 3R %
LR XL, RT3 2 R P e i s ) vk,
i ke B — B4y — 43 43 (proportion-integral-derivative,
PID) ¥l PR, BRI, BT R] A
TS BRSO R T
WaEAER, CTlEFENLEREPERNH, T30
AEETlES, TOLE NP — XS, TR g
HRAE T S B THE 6 4 S 800038 Wk 3, AR 4
TR 52 % it R 2 28, TR T
PR LT TERE. LB HATHLI S LA
SPERI SR TTE. ENHRTX 3. e m R G000
HARCAH RN, FRA T, /R E S
KEA, FEFERIRRE TR, P — B i g Js gy
TS AT B R 220

1) ZHbrIREZ A R

HE NS AR R e, RN R B SR T
TRARIIHAEFI AT & 2 B DR M = 2RI RE X T 4 4 T
TR e, UEEEMPNM DT, D2 B 57
FEEAEEMNE L, HATHWEE 25— Re ) 52
M, KEEZHZMPTARR, ULERRBNA
e tEME L BT ARG, X RBONA LR
ezl e LA — 2R DI ReZ [ AP e 1k

EFXTUCIR) A, SRR [41-42] BIWFFE B U EE I dt ST
T A Z B s PR 2 B S AT (multi-objective
coordinated adaptive cruise control, MOCACC) & %,
HARHIZEAE anIEl 6 Firs.

MOCACCHERE fahs

AR R ECRIT/OZ) 3K
***** [
: ¥

REN I ~
ot

Au(k+ilk)
u(k+ilk) R
0 AR 7R
kit 1) TR AL <

B 6 MOCACC i=Hhilt%e

P SRR A5 R R, itk iz Bis i
F N T R R SE, TEOR BB ER TR RE R TS T AT A
REAR G RFE, HAFSWEAIE, SRR
FPETESE 2 IE B SRR, ] 7 2 MOCACC ALY
&4 B3 W 3546 (adaptive cruise control, ACC) £&
SGirPEREXT LR, Hirh: LQACC &t — Wk AU A3 N
AR RS

IR TERETET,

RT3 AR

JHEE /L / (100 km)

Ik i A B PR A

7 MOCACC HyttgeRRF R

2) R Z A A

TR S — 2B AR SR AHEA T 2wBA
HR A AH 4B 42 5545 5. A 2 R B R W A iz 3RS,
B LR B — B4 TR AR AT, — AT
B e 2 R BB R R 4 (multi-agent system, MAS)
Tk TEEERIGHEY, ZRBRERGEHZNEAMT
HERESIRERER, Hit—E ME BN A EAEA
MR —FhslZE R 5. HZRGIARG T 2RV
TEAHBABN A —FIHESLE “PUIC R BRL, aniEl 8 firs

FABAG AT L) 2 EARAE . G S AR A
FEIT et SCHk [44) Bt T—2RE TR
Frp i TOUTH R, RTZER B RS B ZERAR (ZEEE
B =5 m BIAD), 1 HARATTRERCRAMIET 10% 19)H



20174 5 8% 51

%ﬁﬁ%ﬂﬁ\

i = .
DD (D
N Py -2
WEEnE T

i-1
T U g

B8 ZFEiHBAFIR “HMiTR"&E

IR REEE I OT 28, SR SRR N — A7 = R g
(pulse and gliding, PnG), EEHETA ShpL T 2 e
AR B, RS RIIPLE TR
HURA, TR T R R R X, A
FZES ST REMfE i SRR, R BT RERICR Yo X
THWBNSN E, SIS s RS
B PRSI R AE SIS IERL
3.4 AHHABEA

P2 4 ) BN B AL U %0 0%
W AHL AHUIFATHR], X057 B4 A B AT 0
RAPEIRRE, J5—TriH, BT AR (Anpk
TR BRI 2 15 ) MR AN LR ZE IR B Y
A, g ah )i g R R G OEY R X6,
K, FEAL4E £ 802 4 R G i A\ 28 B 5 - 1 LA
TR BN, a3l )5 R e KU iz 3
S AR RS R L R R SE, SRR AL
P IR E E M E S a0, Fi, #H)Z
AP HARSZ IR R GEIRE, AT LA S e A4
FIAL 2RI

IR R LRI AELR, o NS ERERSE
P TIA B e e 7, ABAEGRIIFA e, 2k
PR TR 8 B AL 5, DA S AL 3 P AN 28
5 By ey I EE A (R, A28 AR 4 3 o AR HCIR S
23 (A 4 4 DXSURI A S IR s il A 4, TR A 7
BT, YHAE AT RE K A KU IR T T 98,
PN ERIE B ) 27 R 1 ke G mif 43 =il S T
W R, B NS ILE SR, BT . B
PR, R TR hIA b R e B AL &,
5 EIT AR O A2, B A T AR M 2 4 DX Sl R Al
PR X, AT IR I S R ) R AT

FObLA] B RS AR L R IR G
AR R S AE, TR T AL
B W, NI AR R T IR A U B T
Jrml, ENAMIESE 2505 8B TR IS IR S S R By
B, iz ARG R S
BESFEEHEA

FRGRIFB, RIS E(E 0 S5 T 4
PEETE . FEPREfEA) BOEE, FEE, NIEAHR
KIEE| Wi-Fi BORFIDURMIEEEA; Priafs, a4
LI RIRETE (DSRC) AR FIIEAEHE 7 FRifErd % )58
fE KW P R (long term evolution-vehicle, LTE-V),
LTE-V & 4G 315 HOARTE IR 438 5 Gl iy — Ak
WA, TIGE E, HEEETT 0N RS Bl I R ST
3G, 4G SFifE 7 A MR LR, G
WG RGH T A BB EE . AEMEE
HRFNAEAAE B, 1T858 50,

[ SN 2 R -6 1 B AR AR E A 7 T8 A 03,
HiL AR )7 5 BR AR 2 h 5D 8 ) 42 SR B Connexis
WirelessCar 7] FF- 2 1 B A 42 156 - AR RHE S ST
AIHARFREPIL (NGTP), B “TF B M4,
R AEBR T £ 1 A Je o AR AL 1 B R ) R 1 AT
ek, ES AR EBEMRS TR, &R
P ok IR W, (50 % A I A E ]
SEIMERE X E I R R M B T A S T4
FEE S B E R R A, (HECR W AR i
pNGHE SRR

WE S FEHARMMN A, BRHE TN T8
SR EFNTE ], WoEET B AR E
FORBIWERARE TR BT 2 FEMREE
BIPAELRNE 9 FrR. EE RS =S EE

3.5

1=
B
b
B



Prei, A FREMIKIRE (ICV) BRI K EBLR K s

— any
] A T

=it
EE

o i | HE EE:

eon ciifin |54 S

Bk -3

s
/ \
_ I

o

45
£
% B
= =
W
5
LA g

| i |
|

B9 ETaETANRETHRBRRARIER

HAArEF R s s B RE B R, sunfdhil a2 &
PSR (I, M35 ) LURSSEFR (S,
SEIEAFE T ATAE ) WA AR A S A T Ak, AR
IR ST SRR P i e B L &

TEmvmEdl b, A4 7ok B B imFe otk
Hbr, TEHRM 12200, SClm M 2 R FsC {55
P41 O S QR e VA | B 5351 BB 1 AV 1D 3 e
MR T 2B B IR T RE S 3 R PERE. ¢
ERE P 3 AME SR IR AL | 654, FEifiiz
SifE B ARG RN 2R ENL RS (global position
system, GPS) M il #5538 (controller area network,
CAN) BRI, i S F RPN ASE Sl kT
KAR, PR AF BN R B 17 uAk. 3 Mg
SR I G5 R W] I RGeS [F) 2 B 8 A
PRI T PERROCR, a3 38 S A0 il 2y
15% “9,

3.6 EEREHEA

HHAE R RE L L2 BRI — B R
AR, HAET, Ebr LS 2 18026262 5515 7% 4
FSCHRE, 2 EWEIEN SAE J3061/1EEE1609.2 45 5
HIFRE, BRI EVITA B2 H WS THDOA G F R
AR, R EBUFLE 2014 4F “ERZF S %
JEEE T AN AR (PR TR ORA
TA5 B AR BRI R R TR 5E, FERR R &
FETERR 2200, 245G E R RE MBI = 55PrR, 1
JE PURECR A TN GO AT S B, ST R A7
War B A, N e = R ek R,
HNTAIHE R (RN . BRREE. B

B BRI EEORMIN AT ), B4 (HET 802.11p/
IEEE1609.2, SCBLEIRIEAR . BHINERR, UL
RZ. BiERG BB, Bt SR ), g 4s
(BRI, LRI RS GRH K.
TN B AN ) FEA Y “m—E " 3
LAHRKELR, H7E bR BRI B 22 2 ARRIE

FI 505 B2 2RSS AT, o sk TAR
ZAHHESE I, JUHAE S B 2L I, AR
ZRHIHLAS AR 23 w5 2ok T4 2R 4 0 i1 A DA &
ZEKMERIR . WOLTIR ARG SF E B R, T
BREEME R L 2T
37 HRENERFEER

NI S e 2 DR RRES AL
ey, SCHR [49] B4 B A TSI BRI S ). LR
FEHERGRELHEINRG, ERLHILH, [FER
BEEHIPE 3 WA, LRaILe, ik, e
SR 4 IR, ORE T —AURERARK DT Y
FHEI G K UF T A5 (intelligent environment-friendly
vehicle, i-EF V) #:&.

FE -EFV B9 #E & bl R R AR S R 4
(intelligent transportation systems, ITS) AR ERIEE L5
B DS e A R AR E o NS R e 0 NI 3= L L
PRGBGSR, A g SRl A
PLEE, BEATARE 2 U505 5 LASE BB RE IR A= 4 Y 42 4
TR D REARRERE, BT SE A SRS (4
Wi, TN BORSE (suh) TR, S
S RGN M R G R R0 418

FIHT V2X G B G TURRT A TEAEE HY



10 REZE 5T

2017 4F 5 8% M5 1

ZIEFEE, AR TS N 2 AR A s, PASE
IAEPRUE TG AT TR T, FRIRSifslii e i
EFV TR RERTNFE. i EFV B RETTREREHIRI N 37
FANE 10 IR,

GPS+GIS
S
V2V
\WAY%
?
, :

10 EEHERERETRIETRER

FEABBI S R v, (@)
ZEAHB - — e 2 v, (i=1)
TEABB A a, (i)

IR B Ad, (i)
BN A P8, arive ()
RSB Sh AR AL B P, brake (D)
B CRE Vi (@)
FEHRCIA a,, (i)

R4 B E A E R C WSS, PiF i
AR R, NHER B QARSI T
IETF B I C PGS T8 FUT Bayes 4715
R B (EFHEAT AL, A5 1 R, 1
1, v, () R B 2] § OB, v, - 1) R
JrEH B AE 2] i - 1 R, a,) T B 1
2§ (I E, A, () R J7 405 B I C AER %] i
MRS, e o) ST 5240 B ERTZ) TR
BRI, Py i) SR 2R B ERTZ i 0 BB
T vy ) SR 77 C ZEIZ £ OB, a,() SR
Ji U C RIS § OB v, + 1) SR 440 B 1
0 i+ 1 BRI, 5,6 + DA 95 B (e %]
i+ LRGBS, o, G+ 1) AT B 7ER%] i
BRI I 22,

» Vi+)~ NG +D,0, (i +)}

r v, (i42)~ N{T,(i+2),0, (i +2)}

* G+ N)~ NF,(+N),0, (+N)}

& 11 Bayes M5 E

ST R IZSh BIE R, FARZ AR T B £
W7 AT P A4 A HEA TR R RS . EAE TR
FEH, JERM BT B BIs shb AT i, —efiix
FEZRAN A BRI, R B R AT S5 s A

B8,
B2 AETAFRNEERA, HE A RS
AR NS

& 12 AT, XRG4 B iz shib T HilG, AEfsfl
HAAXT 50 B (i st AT, FEAR T AT o A
HAAS L B I S S . HOANXT TG Bl T
WA LL, B4 ARG R 1Y R R vk A T BEEUR
ALUAE] 10% ZiAy M,

4 AR SINDAEE AR K g ads o br
41 DUREFEIIARFTH Al HARPRIELR BFINFH
PLVREES2 2] 7 J5 o AR R N T4 e (artificial
intelligence, ATl) FLARTER REMIIKIA 4 IEAEAS 3 Pt
N JCHAEABEGNSIR, WA ke Bl

18
A ﬂ/\ .. .. Bayes[Z& iRy
w\ | e
ny‘ \ - EEEEEA
o~ 16}
E
= 15
-
14
3 200 400 600 800

S/m

B 12 ETARMEERBANNBEREZFSER

EORHIIEH, IELERMON B B B AL Ge e > 7
o DRBES 27k 2R B BB 2 T A REAR
X R S  TH ks [y, RIS T5
WEIEAFAE NAEDLBEANGEBET 01 57 2% PR AN 55 R AL



Aoinik, S FREMIBIE (ICV) FORM K EBUIR K s

11

ity 2 HAAL GE 07 1L Rl (LA OR nT Sk, ELE AT
32 BRF A8 Ak BEBE TRl o

42 WABESHHERBEMBEEAL, ML

B

BOCH S AR TR KIS SRR 2 LA 5
B, BB IL, SRR
S BCEFIGIRRR: PSCRBUR, WA, R
YRGS R RPN, BB B AL
BERIALRLF. HAHOBTIAE 2 IR /M
TS R SHLO AT A L AR, L0
ST 51772 55 DB TR B
SR I R 7 BRI A .
43 BERWESMBERERRMERS

1G4 7% 55 DA 2 4 2 9 20 R
SEXTT RIS ARE S, (e, S
VX, RGBT B
e R ES T DY S PN
ST RARE . EAFALE, T V2X
fé, ROREMRE S UK, AHTIX, 24
PR RURITRSE R, TR0 RS 4
B3R A . R REEOR 5 F U
RESORAAIL, T, TEAENHER R,
14 BEAROHERSEEHENBRRGEH

SR

PR 5 T DB f 13 B R 5
RER 2 St BRATRO L, B4 £
PR ENNG, SCmPFSERIA 0, 3 6B
(LDW). FSREE (LKS). HIEAHE) AEB).
FIRE AR (ACC) SRS IR . i
5 L B WL L E B B R LR L—L2 2y
SR IIRL . TR R BB,
TSR W AR, VX ARG, Rl
FOAIENR, IS AR E A 0, ey
SRS RIHEEIET . KA.
45 ERBWRENRITNTERTSWR AR

FNE s gt LR B 2 diUs, A
B IR N L ORI Z BIRTE, KTAS
BRI T P R aRIEIX )
FRB SO AR AT E S SR AR — R
AR R S IE T I Bl N2 B A7 i Mt &

SLREFELK———RIEE, ERICHEIIRE. PEhE
fobr, RIEANZ M REE MR FEN LR, R
A RFEE BB, MR
BB R H R, BT E R, A A
Bh RGBT AR SRR B AR Oy HR R
W, K 328 R R sS lvE MUA RES T RE )5 P
UOEE, B EY = N A S, Rn2
SEEEER, A S R AR TR E RO A B
PR TS BRI B

TEMNA S T T, 56 E B R A= SRS 1
T2 13 hm? O REMIBCIA 4 FRIA Y M-city, 40
B3 fime HAS, BRUNAF Z b O s A R i
FRERMNPIFE LMY, Lig5E T 2016 45
Fe i B E ATl R RE IR R, anlAl
14 fim. B, U5 ZHTE IEAER .

13 ZEWERASRBHEEMERE (CV)
LM (M-city)

5 PIERRRMBTA: ACY) RIEIMEES S
X

51 BBRERBHNBNE (CV) B tIHHC
BAB IS G, ARG R

A BT, TR AR A R0 22 R B A



12 LS RER

2017 4F 584 1M

14 LiBZEEERMEGRE (ICV) Wik

R, e A BUA QIR IR, el H AU T
HHOR RIS E R M OIT A BV B E KR
AR B BB B A PR BTG 3, T3 25 5 R ) 21
WHESRG.
52 BIREIRPEHREMECRE (ICV) BMifHETE
FUAT P SEBLRAE “HH”, 2l
P15 LA BUR TG B A B, A E R
SR B REMIBOR F 1 = PR, e P
i a . ARG G SR AT A G fiE T
SR BORE B RERIPEG E B T 6, R
MRS 73, 58 GG L AT BB
S EIE AW, BRI, ORI SS,
Rl s E SR,

5.3 fRHEEREMERZE (ICV) AXiRESIIK
e
RUIRACE AR A R, T, 52
(158 EL A 250 B R R A s RS, I IR A5
Bl B A R A B RE D AR5 AR S8 S 1 b
WRRE, BFTE I E 44015 B 4 A bR RIS

PR R RENIB AT CE B A TR A S AL,
X REIBIR A RS 81 T 5 I T A U B

BREMIBIE (ICV), DR 24, BYHE,
HIR, HEERE A AT MRS RIS, Rl
BRI RS EEIAT, RO
DER, HESUMUETIRE M S ERNT, mH.
A TREAF R AN S e 2 AR E SR AR 19
o HRBEZMRIAX I, PEICV &R L
RAFAEZEHL (FAE IR R B | R R (S e
RPN AT A R T B RRE A #REse
A P EARRILS, KIETUZBGT, FEICV AR
5 R SRR O IR MR BT A B
ST IR E EALE,

SR (References)

(1] PERRET 2 TRE S HREIRR A BORER A [M].
Jemt: BB Dok |, 2016.

China-SAE. Technology roadmap for energy saving and
new energy vehicles [M]. Beijing: Mechanical Industry
Press, 2016. (in Chinese)
[2] Gay K. Connected and automated vehicle research in the
United States [R/OL]. US Department of Transportation,
(2014-11-16). http:/www.unece.org/fileadmin/DAM/trans/
events/2014/Joint. BELGIUM-UNECE _ITS/02_ITS
Nov2014 _Kevin_Gay US DOT.pdf
[3] LI Shengbo, LI Keqgiang, WANG Jianqgiang, et al.
Modeling and verification of heavy-duty truck drivers’
car-following characteristics [J]. Int'l J Automotive Tech,
2010, 11(1): 81-87.
[4] WANG lJiangiang, LI Shengbo, HUANG Xiaoyu, et al.
Driving simulation platform applied to develop driving
assistance systems [J]. IET Intell Transp Syst, 2010, 4(2):
121-127.
[5] DANG Ruina, WANG Jianqgiang, LI Shengbo,et al.
Coordinated adaptive cruise control system with lane-
change assistance [J]. IEEE Trans Intell Transp Syst,
2015, 16(5): 2373-2383.
[6] Zanten A, Erhardt R, Pfaff G, et al. Control aspects of
the Bosch-VDC [C] // Int Sympo on Adva Vehi Control,
Aachen, Germany, 1996.
[7] LI Daofei, DU Shanggian, YU Fan. Integrated vehicle
chassis control based on direct yaw moment, active
steering and active stabilizer [J]. Vehi Syst Dyna, 2008,
46(1): 341-351.
[8] Lee C, Lee . Object recognition algorithm for adaptive
cruise control of vehicle using laser scanning sensor [C]
/I 2000 IEEE Intell Trans Syst Conf, Dearborn, USA,
Oct.1-3, 2000.

| SRAEIE , R XVEEERAE | sd R A SR A 3 AT
PERIBL TS (1], W22 (ASRPBRAA) [9],

\O

[



Pyei, A FREMIPKIRE (ICV) BIRIR REHLR K s

13

2010, 50(8): 1277-1281.

ZHANG Dezhao, WANG Jiangiang, LIU Jiaxi et al.
Switching strategy for adaptive cruise control modes for
continuous acceleration [J]. J Tsinghua Univ Sci and
Tech, 2010, 50(8): 1277-1281. (in Chinese)

[10] ZHANG Dezhao, XIAO Qing, LU Meng, et al. Driver
specific ACC speed profile for curved roads [C] /
FISITA2010, Budapest, Hungary, May 30-June 4, 2010.

[11] ZHANG Shuwei, ZHANG Donghao, LUO Yugong, et
al. Predictive Energy Management Strategyfor Electric
Vehicles based on Estimation of Preceding Vehicle Future
Movements [C] // IEEE Int'l Conf on Adva Intell Mech,
September 26, 2016.

[12] LI Keqiang, CHEN Tao, LUO Yugong, et al. Intelligent
environment-friendly vehicles: concept and case studies
[J]. IEEE Trans on Intell Transp Syst, 2012, 13(1): 318-
328.

[13] U.S. Department of Transportation. Status of the dedicated
short-range communications technology and applications-
report to congress [M]. 2015.

[14] LI Shengbo, HU Xiaosong, LI Keqiang, et al. Mechanism
of vehicular periodic operation for optimal fuel economy
in free-driving scenario [J]. IET Intell Transp Syst, 2015,
9(3): 306-313.

[15] LI Shengbo, JIA Zhenzhong, LI Keqiang, et al. Fast
online computation of a model predictive controller and
its application to fuel economy—oriented adaptive cruise
control [J]. IEEE Trans Intell Transp Syst, 2015, 16(3): 1
199-1209.

[16] LI Guofa, LI Shengbo, CHENG Bo. Field operational tests
of advanced driver assistance systems in chinese typical
road conditions: the influence of driver gender, age and
aggression [J]. Int'l J' Automotive Tech, 2015, 16(5): 739-
750.

[17] Mulder M, Van M, et al. Haptic gas pedal feedback [J].
Ergonomics, 2008, 51(11): 1710-1720.

[18] Abbink A, Mulder M. Measuring neuromuscular control
dynamics during car following with continuous haptic
feedback [J]. IEEE Trans Syst, Man, and Cybernetics,
2011, 41(5): 1239-1249.

[19] Hayashi R., Yin F. Study on acceleration and deceleration
maneuver guidance for driver by gas pedal reaction force
control [C] / Int'l [EEE Conf Intell Transp Syst, 2010:
1428-1434.

[20] Hautiere N, Aubert D. Driving assistance: automatic fog
detection and measure of the visibility distance [C]. IS
World Congress, 2003: 234-241.

[21] Morrri B, Doshi A. Lane change intent prediction for
driver assistance: on-road design and evaluation [C]. /EEE
Intell Vehi Sympo, 2011: 895-901.

[22] Weiskircher T, Ayalew B. Frameworks for interfacing
trajectory tracking with predictive trajectory guidance for
autonomous road vehicles[C] // Amer Contr Conf (ACC),
2015. IEEE, 2015: 477-482.

[23] Geronimo D, Lopez A M, Sappa A D, et al. Survey of
pedestrian detection for advanced driver assistance
systems [J]. IEEE Trans Pattern Anal and Mach Intell,

2010, 32(7): 1239-1258.

[24] Gavrila D M, Munder S. Multi-cue pedestrian detection
and tracking from a moving vehicle [J]. Int'l J Compu
Vision, 2007, 73(1): 41-59.

[25] Erhan D, Szegedy C, Toshev A, et al. Scalable object
detection using deep neural networks[C] // IEEE Conf
Computer Vision and Pattern Recognition (CVPR), 2014:
2147-2154.

[26] Vincent P, Larochelle H, Lajoie I, et al. Stacked denoising
autoencoders: learning useful representations in a deep
network with a local denoising criterion [J]. J Mach
Learning Res, 2010, 11(12): 3371-3408.

[27] Krizhevsky A, Sutskever I, Hinton G E. Imagenet
classification with deep convolutional neural networks [C]
/I Adva Neural Info Proc Syst, 2012: 1097-1105.

(28] 2 K . BETIREE - WA T A S R NG 3G 5
2 [D]. dbat - iEHER:, 2016.

LI Xiaofei. On-board pedestrian and cyclist recognition
using deep learning methods [D]. Beijing: Tsinghua
University, 2016. (in Chinese)

[29] Enzweiler M, Eigenstetter A, Schiele B, et al. Multi-cue
pedestrian classification with partial occlusion handling
[C]// IEEE Conf Compu Vision and Pattern Recog (CVPR),
2010: 990-997.

[30] Dollar P, Wojek C, Schiele B, et al. Pedestrian detection:
an evaluation of the state of the art [J]. IEEE Trans
Pattern Anal and Mach Intell, 2012, 34(4): 743-761.

[31] Mogelmose A, Prioletti A, Trivedi M M, et al. Two-stage
part-based pedestrian detection [C] // IEEE Conf Intell
Transp Syst (ITSC), 2012: 73-77.

[32] Liu W, Yu B, Duan C, et al. A pedestrian-detection method
based on heterogeneous features and ensemble of multi-
view—pose parts [J]. IEEE Trans Intell Transp Syst, 2015,
16(2): 813-824.

[33] Zhang S, Bauckhage C, Cremers A B. Efficient pedestrian
detection via rectangularfeatures based on a statistical
shape model [J]. IEEE Trans Intell Transp Syst, 2015,
16(2): 763-775.

[34] LI S, PENG H. Strategies to minimize the fuel
consumption of passenger cars during car-following
scenarios [J]. Proc Instit Mech Eng, Part D: J
Automobile Eng, 2012, 226: 419-429.

[35] Barkenbus, J. Eco-driving: an overlooked climatechange
initiative [J]. Energy Policy, 2010, 38: 762-769.

[36] Zhou J, Peng H. Range policy of adaptivecruise control
vehicles for improved flow stabilityand string stability [J].
IEEE Trans. Intell. Transp Syst, 2005, 6(2): 229-237.

(371 2T , Ao, ERREE . A arm DR A 2ot ]
Jrik (3] A5 E5 #2009, 38(1): 1-8.

LI Shengbo, LI Keqiang, WANG Jiangiang, et al.
Nonsingular and fast terminal sliding mode control
method [J]. Info & Contr, 2009, 38(1): 1-8. (in Chinese)

[38] Wang Y, Bin Y, Li K. Longitudinal acceleration tracking
control of low speed heavy-duty vehicles [J]. Tsinghua Sci
& Tech, 2008, 13(5): 636-643.

[39] Hellstrom E, Ivarsson M. Look-ahead control for heavy
trucks to minimize trip time and fuel consumption [J].



14 REZE 5T

2017 4F 5 8% M5 1

Contr Eng Practice, 2008, 17(2): 245-254.

[40] Ferrara A, Pisu P. Minimum sensor second-order sliding
mode longitudinal control of passenger vehicles [J]. IEEE
Trans Intell Transp Syst, 2004, 5(1): 20-32.

[41] L1 Shengbo, LI Keqiang, WANG Jiangiang. Economy
oriented vehicle adaptive cruise control with coordinating
multiple objectives function. Vehi Syst Dyna, 2013, 51(1):
1-17.

[42] LI Shengbo, LI Keqiang, Rajamani R, et al. Model
predictive multi-objective vehicular adaptive cruise
control [J]. IEEE Trans Contr Syst Tech, 2011, 19(3): 556-
566.

[43] Zheng Y, Li S, Wang J, et al. Stability and scalability of
homogeneous vehicular platoon: study on the influence of
information flow topologies [J]. IEEE Trans Intell Transp
Syst, 2016, 17(1): 14-26.

[44] LI Shengbo, LI Renjie, WANG Jianqgiang, et al.

Stabilizing period control of automated vehicle platoon
with minimized fuel consumption. IEEE Trans Transp
Electrification, 2017, 99:1-13.

[45] Flemisch O, Bengler K. Towards cooperative guidance
and control of highly automated vehicles: H-mode and
conduct-by-wire [J]. Ergonomics, 2014, 57(3): 343-360.

[46] Erlien M, Funke J. Incorporating nonlinear tire dynamics
into a convex approach to shared steering control[C] //
Ameri Contr Conf, IEEE, 2014: 3468-3473.

[47] Cheng B, Zhang W. Driver drowsiness detection based
on multisource information [J]. Human Factors and
Ergonomics in Manu and Service Indu, 2012, 22(5): 450-
467.

[48] Xu B, Zhang F, Wang J, et al. B&B algorithm-based
green light optimal speed advisory applied to contiguous
intersections [C] // Conf Int'l Conf Transp Professionals
(CICTP) 2015: 363-375.

[49] #Fveii , sKATER , BETT, 55 B BB A U B A
(i-EF V) L& SR T HE S VR AR A 5 T RE A4 0],
2013, 4(2): 109-120.

LI Keqiang, ZHANG Shuwei, LUO Yugong, et al. Concept
of intelligent environment-friendly vehicle and its recent
development [J]. J Automotive Safety and Energy, 2013,
4(2): 109-120. (in Chinese)

[50] #—JU , farzdft . uferik A8l SR 420 b [N, i
AR, 2016-08-15, 6.

DAI Yifan, HE Chengkun. How to make the Automated
Vehicle drive safely [N]. China Automotive News, 2016-
08-15, 6. (in Chinese)

FiE B

FRAFARFIRARE, HEH KIFH"HE
H#®, BRERABARES LSRG RERK ALK
ZRAEE, REAHXFWEHETRHFEZARZR,
(ERREmE ZREAG M (BT RE AR R
FHVRZE, (BRAFEITFR)N (ERAERR
HHFFRIFRAF, TENEFRNEKAE., F
W5 71 % 5E R WEH T

Prof. LI Kegiang

He is a professor of the Department of Automotive
Engineering of Tsinghua University and a professor

of “Changjiang Scholars Program”; one of the

expert committee directors of the China Industry
Technology Innovation Strategic Alliance for the
Intelligent and Connected Vehicles (CAICV); a member
of Advanced Vehicle Control (AVEC) international
scientific committee, an editorial board member of

the “International Journal of Vehicle Autonomous
Systems” and the “International Journal of ITS
Research”, and a reviewer of the “International Journal
of Vehicle Design” and the “International Journal of
Vehicle System Dynamics”, etc. His research field covers
intelligent and connected vehicles, vehicle dynamics and

control.



