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[Abstract]To clarify the limitations and development direction of the research on Collaborative Intersection Collision
Warning (CICW), CICW research progress was reviewed systematically. Firstly, the advantages and disadvantages of the
existing intersection traffic conflict detection methods were analyzed. Secondly, the applicability of different warning levels,
mechanisms, and modes was summarized. Thirdly, the effectiveness and safety evaluation indexes of CICW were identified,
and a comparison was made between simulation, real vehicle and virtual-real fusion testing. Then, the influence of driver
uncertainty and unreliable communication on CICW and its optimization were analyzed. Finally, the future development
direction of CICW was prospected. The results show that the traffic risk field model presents a feasible solution to solve the
comprehensive characterization of risk and conflict severity in the existing CICW conflict detection methods. However,
further research is needed to establish appropriate environmental parameters, risk indicators, and determination. Moreover,
modeling, forecasting, and online identification of driver’ s behavior in CICW application scenarios and the adaptive
construction of CICW warning modes offer viable solutions to designing reliable and effective CICW applications. Achieving
a comprehensive objective evaluation of CICW in all aspects depends on the research and establishment of a comprehensive
evaluation mechanism and a large—scale experimental platform. The unreliable Internet Of Vehicle (I0V) communication
seriously affects the effectiveness of CICW, so it is necessary to further study the channel congestion control mechanism
and CICW fault—tolerant mechanism based on communication failure/failure prediction.

Key words: Unsignalized intersections, Cooperative collision warning, Collision detection, V2X,
Traffic risk field
[SIAEK] e, TR, K0FE, %5 Jol5 522 S B4 500 I ) 5 T B S E L)), IR 2R, 2024(3): 1-16.

FAN H J, WANG R M, ZHANG X R, et al. Research Progress of Cooperative Collision Warning of Connected Vehicles at
Unsignalized Intersections|J]. Automobile Technology, 2024(3): 1-16.

s AT F L E A SRR T S 5 H (52232015) s E TR S0 & 215 H (2021 YFB2501200) ;5
P e B BT RE VRS BB VR A A L0 (2021 LLRH-04-01-03) .
WAEVES  FIR(1989—) , 5, WA 582, g TARIT , SEBAIFSE 05 10 A 4006 9 S5 28 e AR R A
ZE BRI DG AR K, rmwehd@qq.com
20244F 53 -1-



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

1 m=

[l

il

TE RS S I ) G R, H T 2247 o)
AL I IAAAE , 58 LA A By e A= A gl . SRR
It 4096114 A28 FUR A AR TR, B B R AR AR AE
S Ak 4 5 S SO o Sl BRI 20% L B
TE A S — ] 43 N E S 2 T 5T F 53 A
HIEAE 5 28 ST H Tl 2 N 2 o s 1 R it , S ol A
SRR P E R R R TR ST . BRI
152238 3 F B TR AT AR RN S 2 S 47 i U T T e
M CHE PR — o

A2 I Filf 3 71 % (Intersection Collision Warning,
ICW) 2134 2 B ZH NER . FHH ICW Y fif
TRIEES 22 J R BRI SRS AS 42 3l 2 TR ) ol
PRG0S %o 25 BN AT R SR, 7
5 F B R GEAFAE BN PR BN R A B A
[ L, X ) S b 4 T R A R S R R . B 4RIk
] (Vehicle To everything, V2X) R L5 & 2, iF58 A5
K VX HOAR NI T ICW H, $i th B 305 S il 4 75
#Z (Collaborative Intersection Collision Warning, CICW) iy
3 IO AFE R AT I

CICWPHE T V2X A S B R IR 2 ] 9 552 115 8,
BEH., R B RO KBS , 530 4o 5 2 g fE 2 Ik 1)
UK N G sy I S WNGIE 53 S SN
SR IR Bl A5 R it 5 B DI R RERE

LAY, FEI5E CICW AYBIFSE B s G I wh S AR | il 4t
T RITAN | AT SR R A PO D5 T

a. PRGN . b S AG I AR Al 4 IR 25 15 2 3 XL
Z[A) Y O 2R TN A4 XURS: o A p g A I i 22 DA
VF1) 3 2 [ 2 00T 88 1) 8 7 A [) ) JRURS: i s A a1 9
FEERLRE  HIEELR G o B S 4G KUK

b. Tl 5 PV AR PO R A O A e A0 A ) 3]
Rl AR XRS5 BT T SRS, 1] 25 B AR R iy ofe
T AR o — PR DTV 200 TR ML A L S
TR T I A . RS CICW F2 21 m) A
TARYRERE A RO ST e
W,

c. WHRITEHr o T J2 CICW 10 1 Y a2 2 BR
o DA AR A I 45 SR S A R R I 5 TG
CICW FHATARNEEAL . 4 PRI R[] , iy 72
A5 07 LI S A R R S R R AR
T, A B —ZER ALV ME LA fE 0 e 22405 5238 i
RS ERIMAT R

-2

d. ATEEPELR R . CICW 1 5 32 325 3 ANA T L e
A AN R A S T AT S . 2 B A A7 D HfE LA
PHEI , AN [ 28 0228 Bt A A s S s MIFUE N, 22 A A [A)
B BUA 5 B AT g AR TR 5 ) 25 3 A AT
FAOE AT — 2 BRI T AL, oA A 15 Ttk — 228t
Foo WA AER RSN ACBINGE T, V2X I E Y A )
JE A5 )R A B AT AE , 2R T HE 9 CICW R A R
IR ON:HE T

25 LR IEAREE 7 CICW BOR 5 1 T2 1, BUAA
I AN BT — R FNFTE R, (E 2% AT 1 KU A
I AR DTy v T R e TS PR O R A Uy T
FAAETE Z2 B AR R B BARME S . ASCE M SELL Y
ANTT ] BRI FERE I SR PR T 2RI I X CICW B
FLOUR AN K RS T AT IR

2 CICW H RN A ERRIERE

TCAR 538 AT 2R S A S X 4 AR 22 42
W AT PRCIN AT AG e A, — R A ] ) T XL i
bRk L Az A o AR . LA BFSE 2 A
()8 2 (] 4 A KU 8 B 2B A7 i AR I , 18
A TR FER I IAWASIN J772% , A0 476 5T R AR AR50 Y
IR AGIN J7 v R T T A i SR AN T %, L B
TFA7 25 XK 37 (Driving Safety Field, DSF)" i i 546 )
Jitko
2.1 E-FriEEnR BRI 7 &

BT I [ 4 3T 4 ivh GG DN vk B A O B B 2
R W 5 A0 A I 5] 48 B2 1 1) 3 0 e R Ok Ak 22
A I 9 KT o SR R G 0 2, 445 B T il 43 3] 3k
I TF ) v 9 4G 00 75k ARG T i 452 A ] ) v 2 A
Titko
2,11 BTl B IR (A S I 5 s

FL TRl 2 3ABHE] (Time To Collision, TTC) Y #12€
LI 75 12 308 3 T 5 A A DR A 2 B SR S AR /Y
15 G0 T B 38 6l 48 67 8 BT 0 I ) R B E b 5K o
eI BT, Miller 5552 H 1 —FhEE T TTC A58
XA Wy ARl A AL . G LR PR A
PN () 1 (0 y) , HR AR P 22 33 B2 (o) R )
£1(60,.0,) T3S W I8 (v,.y.) o TR 42 HF v
5 s A S IR DB 2 0 281 5 e 5 s AR R 1]

r.—r)|
Typ;=———v; sgn(r.—r) (1)
|vi|
s T 5 BA WP IR R] L i=1,2;5 7.
FURALE I 3 5 S A0 7 B [l 5 o, D 450 4 1R
PRV S S G N



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

(2,2
K1 BT TTC Ay oA s
SR Toves TN T A0S DRI ZE 505 1 RIG0 2 76 25C
MRS S . BT AR RA —E YIRS
JUAT MR , AN R 3 B b A5 ] o e, DALkt >4 2 = (2) Jor
IRARAFI DS AE 28 S A AR AC i 2
T e = Trrea| < (2)
A o WL ENTRIRE, o B, Fm 383 i 58 )
IR A AT 25 2 A ] RE o P LA
ko BFXFX—[n) i, Sepulere S50 A2 4 A5 (R T
B, 22 A ] B A AR
L L

01-71"'72 (3)

Aorbe L Ly 43 5 R VA Bl 400 1 R 4240 2
Vi oV 530 R 1 R 2 B

BEAN, R BT A I Rt S5 40 F 9 0 R FH AR
TR TN A B3] R HE A TR O it s A TR 3302 4 )
1L, Qu S50 e 23-Ar 17 S [ A5 2 X0 flf et P2 3R e A7
BRI SE I, S A AR R B HAD AR R HA B 4 i A
ROR . SR LA R A 2 S B S TR
AL SN R SR I %) B I L BT R, Hou S5
PR T BT TTC AIA h S AN 302 , BV ey Sefd I e
RRHUAGHI HF P i 5 AT, B SR PV 53 A TS )
TE S AL BB AT RARTH TR

IRFET TTC /Y SR I J7 vk H R AT 1B M i 34k 4=
AR — B 200 AU KO, WS Rl 25 SRR e L 5 5
PR RFIIE . B FIRIRIET, Minderhoud S5 7E -
BB ST Y HE Al A T XURS: %% 6% 5 [H] (Time Exposed
Time—to—Collision , TET) FIRIFHERT [H]FL /3 (Time Integrated
Time—to—Collision, TIT ) H T P4l 45 2 B+ 25 35 Bl N A9 A 7
BB K, a2 s o Herp TET O TTCAR 7% 4
TTC A A RLER, T -

20244F 3

0=<Ty. (1) < T @)
0, else

s Toens R 4250 0 B KBS BRI W), Ty N4 TTC
B, 8,(r) MFFIRASEE (0B 1), 7. it el (] B , 7 4 Al
5 F [0 fh 2 8 SR I B T (2) SRy %50 7 o B 220 174
TTC.

" ts \ TTC B
/

\ 4

[S]
—

[s1

+

ISF

2 il s [R5 i S A1)

TET J LA R Z AN e T A T KU B, 2008

T ZERHAEAS R A 20 XU K- AR A o A R — ) A

TIT 7 330 5 6 & 6 st BE () TTC #E4 TR SR AN, Bt b

TR T e I B g AR AR A, AN 8] 2 g £ B
g% TIT BRI -

{T,“TJ. = [ [ T ()]t

0<Tpc.(t) < T

(5)

s T 40 0 RN TR] AL

5 TET J5IEM L, TIT 5 75 REAS B4 iy 1 1A 5 I
BE IR XU K S A8 Ak (B TIT D7 ik R A o i 2 7R 5K
Fp 087 FH AR RUAS S 30 A B FT BEAFAE DR
212 FETIR AR A ]  h SAG I i

H F J5 17 A [A] (Post Encroachment Time , PET)
F14) e GG I 7 12 3 ek — A B A 114 1 51Xk DX il
EAEAEREE S . anE 3 TR, PET O A 2B JF i 2
D3l (18 H 952 88 3 ) B 2 A [] — DX 3l 22 [) £ B
8] 22 , PET #4530 0, o 28 KRB 7 , PET /935307 vk
H

Tosr = s seae = b (6)
A T 0240 A RG240 B (S AR AR TR], Ly 2
95 A BT P 9 DI I T, s 4 22505 B 2 2K 58 X
BB (A]

4 PET I 22 42 (] R, RIAIE th I e e 2
FAEL T TTC I , 5T PET B S 75 FAAE T AU
TRARIN I8 T 42 B ROT AR Y520 o (H PET J7 1

-3 -



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

Yoy — RS T At B S T 3 DA R
(LS 2758

FI3 LT PET g KR
22 BT EHE R AT %

JET 2 3L B 1 W A 0 7 s AR rh S A Y
2 [ F S A B R wh 5 (9 B A, O SR RS T
RO BB G

HE AT 6 1) A 0 ko A A A
SR AR I HEAT wh R E . MBI RS D 3R
DN

D=[(x, =) + (v, =) T (7)

S (ay) | (o y) S 405 A 55 42400 B BT B AR R

TES I AT TS | — e P 17 5 2 4 B g B LR A 7
ISR AN, T R IRy 12 B A 75 i 22 R Y ST PR 5 L
BRI EE X3 — L, Wang 4 55 i 6] 77 7 b
SNBSS wh g A ) A B S B A B . %
7B e/ IR B S A A e R

D)= [ OO b Of) ®

Dy, (k)= min[D,(1), D, (i), D(TAT)]  (9)

Ao (7002 0)) (6 (007" (0) 2B AT SV 5 4
5 PV AESPS | BFIRLAE B0 5k A R A o U e
)25, 0= 1,2, 7T 5 T, Sy B0 i ) 67 11 5 a7 Ay ]
ke s D, (k) Ay 2RI A b B A B TGRS

Oy G A TR SRS R B T LT 4% 2 B A
) RO FEE TR 2 L 2522 4 M, S AE AR [
037335 (IR 238 [ 1) AR 238 AT 7 T AT ZE A
ST ASEA T T s SR

ORI, LAy P 20 T R Shae 125 5k adix
— [, Cheng %6t — 22 2R BS BB A5 07 1%
g A SR o) Bl S % 1R LA ZR A it i 44
A% e

Dy = #;m R (10)
iﬁ: ':P : anhuum y‘jﬁéﬁﬁ% lﬁﬁ 50 7‘74&% %,lﬁﬁii S-S U

R R A BIEE 5 £, S AERT , G452 5 AT 3l S0 s
-4 -

(1) L2 R 25 3 N SR ol Sl i i 1 ) 3 R G AR AT RE 2R Y
I fi] o
23 HAethmRIGN T iE

7348 o A I 51 2 B8 2 A R A &) T 6 A8
RIS Bl (AR PR B v AR o R
JUL I R 2 B I ) e A=Ak, 5 R PR R A A i
SERI L AR, BT 3K — R, 2 AT R Tl
R ORUIEA valll R D WNE S i 5 &SN I R LY ol
Titko
2.3.1 BT RERAR A rh I A 12

LTl A AR S 4 e S AGHIN 7 VA AR A A 0 PR
AR ARSEA T I i A 4 1 T REME R A E #h9E o Joerer
GO T B PR R AT T L, S ST A
RO, ETE I T 22 G0 P A nl REILIE ) 4k 5 A ml
RETE KA E Whoe . RHEHER Po i SCR -

P.= ‘T\p(aﬁ)"j:“p(aA) X CO”[F:}F:Hd%d% (11)
o i d,||d,

A e plas) | play) 7350 2 %2405 A RTZE 45 B A X [8]
[0 o] PRI T EIBUAEL A I E BE RO ME S 5 colll BRER
N A A RN A B LA 2 R R, L e
(0> @] T8 P A A — L R ) 0l F58 22 £ (R A il 93
1, A5 R 0) 5 axan 23 50 0 4240 25 A INSERE 5 va on 73501
R 5 dd 53 ) R 2 24 ) 2K Al A
REEES

FIRTT TS T T NGE R A E S AGHI (R B
UE 75 S HEAR S A AR L , A B A = A
ORI RS B L SR 2 B N7 R o SR, 25
BN AT DAy XS A RN A2 30 P18 20 P 2 X i A
TR A ), QUVeT R 5 3 ) ok R M A A AT o
LW
2.32 BT s A T 12

FF %37 5, (the Closest Point of Approach, CPA)
R GREAG I 7 1 1 Ao A R T 38 DR S TR e 5 XU
I GA I J5 1 7R AN 4 7R o VAR Vi 23 4 A
A5 B 3 [6] H 5 Do A 4200 A 5 4200 B 22 () 9 B2k
FEES P VS Vi R ERIZE i . CPA 4 AR
BB RS R G A Tt RS CPA Z JH]
B4 B B 0 R B /N 2 38 5 B (Distance to Closest Point of
Approach,DCPA) . A= 335 TR S5c 2 10T i BT o S 0 i)
[A] 1 At/ N2 i ] (Time to Closest Point of Approach,
TCPA) , LB G 4 B0 BOIR S WAL S Fi7R o Chang 567772
HAJE TCPA 15 DCPA HEAT I E , 2 M 4= 2 8] ) DCPA
INTIE SCAIARER , SRR 2 72 TCPA I A A= .

ST/ S



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

K4 CPA.DCPA TR 2

K5 23t TCPA JF AR
SR, 138 05 U TV B B A1 T3 1Y) 224
TESE IR I, Huang 5558 155 | AN E SOk & 1E
T E AT AR R AR5, S T AR 7 A8 T A% )
By 5T (R Rl e 2R RGN, 5 1 3 AR ) 3 1) 1o A
DU AT o e A VR B
R T 1) K I R 2 — e A e o R A
145 B 0, Dabbour ZEERF ST 1A T —A ik
b2 A [ DAY | SR P o R R, 18 A2 4 T R )
21 0
a=dv/di=a-Bv+Gg (12)
oz a N G o AR A INEERE , o S in e AR i 1
IR, B Ay Join ik J3E i J3E 1 i i s (R GO
g AN (295 9.81 m/s*) .
AR TR BRSNS B i 18 T 2 0 3k 30 48 o kB T R
AR B TRD RIS, AT DAAG 2808 Tl 4ok T 2R 400 14 vl S
BFRO12) AR ZIHE o T ITEN
v=[(axGg)B-[l(a+Gg)Bl-v,le” (13)
e AT AR B R], vo R AR AR T
IR 2 A TR R B RS d
d:thxzcg)_[aifg‘vﬂxul—e&wﬂ (14)
233 FEFAT R 0 wh g R T ik
RAT G P GEAG I Jy A S Bk A R S T
2 S W A AR XU (ARG, AT SR A AE — 6 Jey B
PEo — 7T, BT (2RI Jr i Rk 2 B T e
FIRENE, AT R ph o e B . E KRS A b A [
PO, AR ek vy T A, i 2 7™ P A R

20244 34

1o, TR A AR KR KPR o g — T T, A2 XU
SERNVFZ AR BN, LR 2 BN A L B BRI
T BRAT B s AN 7 1A% 1 1A BRAG DR ML 4 i
FAE A IE I E BB A28 XU

TR T — MR A, BV R T DSF
14y i SR v o FE T DSF 1 wh 246 Iy 32 1) FH 4 B
PRI IS BN R G AR A 5
PRENG DAV APS B BTN E I - R 'aS iR 7w iR et
QXS A, i 6

B -7

6 sy BT LK DSF i 43 A

DSF 73 N 55537 s S #5 VL KA #3551 5
FORIB HEFEIEVIR G2 SR DL B AT AR IEXT 2
Bz e R Y EL . DSF 3750 % i B 337
H:

E.=E,+E,+E, (15)
Ko ECHERS RGN R, E RSN
K, By AT AR R

BT FIR DSFAEAY, Li SRR ST 2 L #3746 b
(Potential Field Indicator, PFT) 3 2 1F 480 19 254 KU,
H PRI 4 2 BOBEARO T-07 L5230, $6 0 A R i
— AT RAIE . PRTIE SUH -

I,=w,"S +w,; S, +w, S, (16)
K. I A PR 0. 0, o, AR
Xt AN EE R AL, S| ORAVET T4 J iR IC Y
(3758, S JVERTT 42406 J Bl B0 G 1) 558 L S)
FVERIT 4505 J 09440 § B3 1 358 o

DSF #2750y by et — b GRS 42 1] 5 1 A8 38 R 214
P PR TR AR AL OB LR . SR,
T3Sl A 1 B 2 2 FEPE  DSF ASER o 5 B2 X
AN 3 s vt X B AR S 4 kA, DSF R RLTE
CICW {9 A6 I S5 1) 107 FH A R85 /0, T T~ DSF 44
LR WS HR AR , FFI B A 3E 1Y B (LA T4 B 1 e
AN T E— 25T

— 5 —



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

3 CICWHEHETZE S EMRIER

Bk B CICW I FHAS AR T JXURS: $i5 B I 1Y 242
B MR, R T Gy e 2 s I X . PRI AE CICW
TUE LR BT R b, F5 0 T | P AL LA
K IERA AT IE
3.1 FERFEIT

L) PV (1) G SHEAE T o i P POV N L, — 7 T
PR Bl AT TV A5 AR B, 50— J7 I R 3 A 2
i 8 BsF TF0) SR R it A AR AR B 5, T 201
R LAG3 A BAGR FUE FN Z2 G FU 2

Chen ZF™IfE ICW RGEH T T LG AUENLS], TR
P25 0 N\ S s [R] A R S 4 R B i (R f E U i AL, H
rh, 2N SN S AR S & KA R IR E . Ly 551
[FAER T BB HIL , PEAf o U I L, 255
ST DN TS i A B A o A A 1k 3 — i AR I A S
N5 ZRGEAREE RN, BRFE T IRUE AR fr AR R SR
PEo BRI, G IVE L it T2 — AR 5 9B o A4
IE AR AT B AL

FIRFN PR IENAL, R Z R N2 HIE
Wang 55128 S5 2 -8 P FUE HLE] B2 3 A
S5V B T R A4 1) 2 22 e AR R0 7 (R s ] FH AR TR] )
Bl BB E SPGB (1) P50 S . Han S8 "[R)FE
K FHPRE G IVE L - — o B s T4 W2 e ARG £
TERIEEE AR, , — o B o 5 2B T 2 B R
Tt L 3B B Rl TR 5 76 0 o U I BILER , 25 08 T I 1
UR B R 50 4 45 1k T 5 B ) B ) 528 i N 1 B ]
Huang %™ 13R J] = 9 FUEAL ], I8 T KUK A5 bR
ST, 3 B 1 3 (R ik 26 AN [RGB () T . Sheen 555
[FIFESR ] = R IR — B BN SR BT 5 Dy
VA R AR AR AR 5 B B U i R B, R R ) B
A8 fe G AR M 3 5 — o B O e s il T g 7 B A
200 N TG BRI R S R . NI B I A
L TNVE  TEMRE B 2 GO B U B HLET , FRT 25
L NI AR N B LS Y AUy D& B ML

2R IE LRI PTG — RS A2 5 >
5% AEATIHE LA fE AR A2 SR P R IS oK . R
G R I NAT R, BTt — R 5 )2 T S {1 B
D55 o Yang SEUE Y —Fh 25 I Bk A AT SO Y il
B AR, SR D ROE S5 s g i
250\ SN I E] 20 A o Wang Z599% 1 31125 T A f) i
NG AEA WG B0 B 23 BT ASIR] , 8t 2k ph g 5 4k

— 6 —

LR pRBIES B 10 3 B R SO 22 Bl N S0 BB 5 R A 7 7
D, X2 B A R A S R BUE I BIL %005 T RE
S PRI B N POV 37 % . Wang 5536 Tk fe /N —
Feik et 1 IVE (A R S HRA L R EA RS VT
25 \AEAC IS [R)28 B 25 197 7 R sh A A 22 57, O
LRt o [R] A HERS , %25 Bt AT Sy PRt o7 P W i 1
TR T T iR %
32 TEMNH

TUEHLHI AR AN B EAE h AR, CICW )
it S H I D08 A A A A T R L n L[R]3
J7 Mo T & T, A AT s R A T s i i [
EF Rl P 175 00, Tk AR S vh o T e, 7 V45
Ry T kGt B R U R I O Sl A S TR
K POHRIL A AT Vs . HE T LR s AL
CICW REE £k fo. 22 S - i 43 1 [ Bsf, S B0 24
AT, HOAh, BT 3 S 3 ICW LA H 4280 & H
TEHVE N FEHARTF B, CICW B FH A il 7 i 4t
THAR I, BIBR A AT TR I ) e KUK 1Y
TR AT LIRS V22X 38 705 AU {75 B A2 4 28 00 7 e At
FT TV, SR U ) TU AR T T o
33 mEERET

PR AR 17 2 I A AL A5 BB L,
TR T B D3 T 1) 8 B 0T 2 e N 3 508 47 iy
FYSENA o SWAT () PR ABE X S A T Lo YO0 W i e
Flfiuh o 10 A 2 AR X, BAR AT UGy RS s 5 2
BEAEL MW,
331 HRAES

a. OB . LD R AR R ] s BT ] 2 3l
NI R AR BAHDCH SCF s # W . Ruscio %77E
ST HAR A RAR A R e 38 AN R o ) A e 4
Bk () 2590 53 SIS [A] & SO T L, A 3k 1728
1 NS B B0 RN S g s ], K AEFF 5 & BRI AR T
PR 1) BRI B8 7 AV Sl /s 4 22 00 P 00 8 2 R 8 o) 28
BT AR A AR YRR s . SR, A
ZH 4 S RIE 55 A R L BRI, 2 B
BT 5 B 5 ) R AU e B AR A T

b, Wrog &5 W ad 5 DL R el s A e )
B NAGHRAE B o A PR, 2 5l AKX 5
S AR B SRR ) S5y B R LT P A A A
S22 9 NG T7 ] 152 Y, Zhang SRR R, AL
05 M B TR TUEE 5 B £ i 2 T T PRy
TR AR TR v S R L, DA B 45 B A skt i e R

"o R

4]



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

MR ERf Y SOV o Yang S5 H—Fh 5 38l AR AR DL
BC A PIER A N T & TV 2R 48, FA RAFAVIE FIPE . Wu
LS o PR AT R AR R R 2 s NSl A Ay N
A RCPERSE W50 A B, AR B 525 ) o W
T 3k e o 32 110 45 B T % 28 B 7 A B TR R ) o Ut
A, W5 B 5 5 by A2 J) B PR A R P R 52, L AU
Wi {5 EREE LA B 28 B N ARS8 - PR o7 7 7 il i
EE7e

c. ot B o I LG BT R S I 1 T
AE 2 PR B B BRI A8, i it SR T —
FRIATRPRACARR DT 2 o filod e — i i R s o 5
B, Gnee i) B AR AR B4 . Murata SFRIFSY
IR, 5 W 5 5 A L o S 4 X M P K- 1
B o Li A5 A — R AT PR R 3l £ B 10 A i i
N ARSI 1 A e 1) 7 A AR LA B AR I TRDX
1 UNRTSIE-SiEREivy - 210

X R BRI A WIS T 7 TR
RN ] X628 3 NGt 17 DA S P A A8 PR s e, i
THRCEE SHO T 5 R EEARDC RIS R LR
RNV TR S N S R BB AT R
332 ZHAEY

K P B — BB T8 T O 2 B A 5 B KRR
8 77 HE B W TV ROR B2 2 B N 25 %) 52 3 ) BT 3R
SR s2e , I 2055 R o BEXT BRI, AIF5E N
532 R FH 22 R B 3 X 2 i R AT T, B A
SEY ., ZREESBAETRME TITIRER 1
SR B AN AR B IR 5 R VR T . A 2
S A e - T 5 B — fih B T e A
o MBE-Wr o8 B A A 0 B T2 B0 A3 18] 2 T 9
HJE 7], Large SF I GE & I , Wr o8 R 06 AR 25 5 (0%
IR I TR RO I HAA RS T
BN SREIS ] o A0 — i o e 4 A 25 8] b A R K
FY SRS — S R e AR, Lylykangas S5 fF 57 25 S 2R HH
25 Tl N X AN [ s s A Y s A A Y 25 S,
o — fih o B W) ) 22 SRR SR AN . A iR
A DR G3 BIFTEAE T0UE G RS ) U A X2 G
A : Shen SEER AT = FVE T, — B BOR R E (5
B B R AT E A, = Bl kB
FiUE ; Han S50 B — O BeiUE D s 165 &5, — B
B v Sy vin ZU T 5 PR 10 SR Sh o SR, WA
ZRR ST A T8 %2 4 B UL, H T B B
A A TR WIS ), SRS S A gl
N T2 A7 AT 1 3 i B U RO A, DR AR 15T

20244F 3

=k

20 MRS TV S I 7 24 25 S HL o 22 3t N S WL 07 4y 14 52
Mgl AN 5 SIS e A [ s T 2O e
A R I 25 B 7 A R U OR B I e 22 5, B
N B ERACNI , AR 7 75 BN [A) AR 1 25 3 AR

4 CICW iEMists

N TVl CICW B R , i EB AN bk
Ite X AEREHATIAIE . CICW PPAN 845 7T 43y 5 T filf
AN 25 R BT PR FIRE T b S8 S AR B2 AT 4
3o
4.1 ETHiERNERETEN ISR

—SEHI T E i CICW P 45 1 5 B A5 Rtk 47
FEE, PP CICW BYAT RLPE 2 5 TR 45 b L 45
IR TICE AR R IUE AR A SR IR R4

IERA WUE R CICW J ) fih 2 U Hflf 48 52 P 2>
K IEBRPUER R, B RTTE A -

N,

Ren = Ni\“\ ( 17)
col

s N 4 TIUE I fioh e B G K, N D 8 A il 88
UESVIEE

HE A PUE 245 CICW FUE fil A, (HSEPRIF A& &R
fff# . RIS R BT TN -

N false
Ne

s Vo R R IRTIUE (19 2215155

BEA, Tu S5 5R FH R A T 5 ) 85 5 42 4 2 A
OB T R i 5

I T A S B 2 A= il {HUZ: CICW B0 AL
fil i e o R WCIRE R Ry TR EE R

N(ail
N

s N S R BT 1) 22 18K

B il 45 A 00 4 SR 1) DAY i B R 6% 100 b DA
CICW FEM 375 v ok 2% RS2 L A LE B | (L e
MELIGT CICW 2538 XU R (W HE R 22 2 2 A TV AR
42 ETHRUELEZENITMNIER

BEF th oS i AR B PPN PR AR S I R e 4
KPR BE X CICW [ RPE RS FIEAR , RBP4 b
A FE R R R4 R ) R A HR A5
421 REEMER

BEF R AR A T R AR AR 2 T 45 A
S 1o 2 2 A A 3 R v A R A R s A, SR
Z USRS eRBU TR A ) R 36

R.= (18)

Rfail: (19>

-7 -



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

1, x<a

. 2
min,eM, T'I::'C,min -a a+b
1-2 —MM |, a<x<
b-a 2

=
. - (20)
Z{WJ axb<vsb
—a

0, x=b
A PSR AREERESS , MO AR 0 AT R
A, Trenm NEW AR J 724 wh 58 0 B/
TTC,a.b 535 5 9 UE H

SF- 1A lf 4R M S A2 X N I A Bl A R
TSGR A2 -

i 1 i
P a2 (2D

e P, 2R AR AR S Ayl ad 58 S )
FITA 2R AR card(S) N AEL SIS,

Ife S0 355 M 3R S Sk 38 ST Ak 2 4 2 A il A ) e
IR

P.;=min,_P' (22)

o P R AR
422 iR

TR SRS AETE AT S0, R A A 1) A8 o 42

T LA, BB S e CICW O A 2550l 6 il A3 1) 5K
fiE:
N "{r‘v C’
Cy= Z A
j=1i=1 andl (23)

Xofr: G R, N ORI REL, nl, HTESS J IR
RIS T PRI, € TR i AR U v 1
A CRAERRE R0, BN 1),
423 whaEiEEk

TR DA B 3 ) DA BRI A 7 SO R X6} 7 i it
B B i o 8 B 1 (R S e R U LT
. EFRbx— (A, Alhajyaseen 255 T PET FIE AL Rl
TS R ZRE AL, & P SO 4R b R T
®h
aAK"”

Blpgr
e

s GO 7R i (b S8 5 AKY 7R i SR
TRFEREE AT 5 A ShBERARTE s o SRR S R J8E A A= 1Y)
X h I HEAT AL , 24 PET 455 5], %2 A= Rl 1 14 7T fig
PESER s Tone A i 54490 J I PET; o | B H %
SR, o NREEIRE R PR E AR E 4k, B
S Iz e 12 28 TRl A8 ABE R A R

— 8 —

P
Ci = min, .,

(24)

5 CICWiX A EZARHERE

XF CICW HEA 7038 2 40 31 HAg 8ok 1 i BT
HF T AR T 27T LA S 5 B S 4L &
SRS IR =2
51 {FENK

CICW {5 96 2 45 . T 4Gi (5 p B A4y
HEZATIH . R E T H2A PreScan> |
VIRES VTD" | CarSim""4% , 221 {j B T. 2.4 SUMO"!,
VISSIM™4§ . 5¢ T Ie i 5 07 B WF9¢ i J ] L 2%
SCHR[S1]. CICW L FH Aty B 4 Ac 3l G5 58 2
AR FLEA DA IRAT A 07 B P e 57 T
DB S = A — A R BT

B0 ELOF- SR A, i 2 A A8l s i A BOR
P A B XM B B A O RS 5, DL
B2 0 07 FH A skl 2, 02 0 B I e S0 17 O B
HARZ —. EXHZIAE, Xia 282587 T —Fhi 3537 5
82RO R IR A& A SR B
SR ARE M BUEER IR A i A B A S R 1 A2
e BERE TR, 30 AN ) 20 1 R Y B MLZ 5 A A R
MBI 5 o EPLLAE B —Fh B T4 G s fn )
s U 2 KAL) 74 7 s ) s S 9 11 ik L i ik
fE A% b A 2 B D (A k3 = 2, s
). EIAA TN S O R T £
BEXS BB B T Sl S AR A, AR P ] 4
W R ST 5 EA 5 A AR A RS
52 ZHEMK

A 1Y 52 AR 7 ¥ — ] 3 kg AT 37 b R i
TE PRI

P 7 bR 48 A 32 5 ] JF A 1) LS A b
AR ] A I A S A T I, R T A A
i AT DS AR A2 45 1) AU vt CICW a4 7 e I 3 i
AEIE FREE A d5f P A b D B AR T AR
AR B> A A ASE 2 5 H S BB B HEL
3RS A

FEHGE B FE AT 28 B - B R B
2838 Gy s AT, WA R B A B m AR,
Hudng'“'%ffﬁi]ﬁ%i%%*%ﬁ”ii{l)-"Jﬁt , Iyt
7 AE S R TUE R T iR PR AR A . SR
T, 322 4 XU 5 e I Ao LA P A5 ]t , 29
2y 7 FFCE B AN A T A T
53 EXmENIK

S5 BRI SE A AR L L R S Rl DU T DA

"OE L R



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

PRPA RS2 4 I LS A I3, SORT DAy el 5 2
SEiE G ARTHIARCR . BB e —Fh By
B SR ST ¥ o A Zhang ST 2 I P
QERLLAS I ST T AR U 2R SEAE AN [R] BE DL JEE 2% 1F R Y
RUAE . Abe SR A 2% i 904 BB AR BT 5T 1 4R
N )0 25 35 ANAT R A SEIE o Zhang S5V 25 BASHL
A AT I T 12 B A A el AR R A AT o ML
55005 EANSE A AR L, i S R DI s A i
RV B B2 A5 2277 S, il H AT TS 5 s

\\\\\\\\ o

6 AHEMRRZMSTRMAN T ERRHER

CICW % 5 52 311725 3t \AT Ay L B3l A5 AS B 2 1 1)
ST A AT S, AR 5 [ S5 — [l U ) B 25 3 A A7
AN P S 3 A AN AT SRS CICW 52, I .25 i
X 2 PR EvE R Ak ik
6.1 ZEI NITARBE RIS RAA T %

6.1.1 I NAT R AN E M e oA

2T N AR OB RS 22 S AR
I NAT A IR — R P N P R S, 32
AR B TS fih i 25 s N ) R 3ol R D Bl AT R AL
HPI A" b RIS — T T 23 5 0 S8 38 1 € 1 T Ak
TR IR CICW IR X AR Mo I e S5 4L, 50—
DT, WA CICW L FH ML () A et o

Li SE R BIF 5 22 B, AN [R) 25 3 A 7E T I i s i 25
WS [ S 1, 3IE BH T 25 3t X i )y N Hsf [ %k 3k Al
VR RE SRR RIS 7 B DA SRR 25 SR R, R
H AL CICW I FH 202 18725 B A RGBS tA 0 AT Ry 2 g
AN 5 P I R AT BT PR A A . B PR
% A 2 e N e R A AR 2 B B R AR R R A
ZROAT Ry S I I, AR FE X T SR W A T3 B
PR
6.1.2 I NAT A Tk
6.1.2.1 I N PSRIRIAE EE ik

UL 5 N PSR AR AL AL 5 S = R Y 2
AR LT ] 27 (B PR A DR AR AL L 5 S K
PR SR L) K BT R0 AR SRR AL 4

a. ST =L 1 2 g N PR AL AR R T
TE A S TE S e Dy paE S0 PN AN B, AT
DAL =0 2 B A AR AR 28 3 A A58 ST 25 55
T Re o EBUR BRI s — I B A H e
TSR, 75 B B FA R R, BRI R 7 i
FHETTER -

20244F 53

t,+t,+t,=T

d+d,+d,=D

v, —v; =2a,d,

vt,=d, (25)
v =0, =2a,d,

v, =v,+at,

V=0, T a,l,

A st 7000 AP 0 RN 52 Bl i 22
(IR, 7R 5 85K 58 SCH TR, D R 25 83K 58 X
FEEES , dy oda s 73500 08 AR 205 TN i BEA T
BRAGRERY , vo N EWIIREIE , o S iGd B BEAS AN 4
TR E , vy S IISE Y BEAS RN AR B @) S
BB TIE L, as SN B BRI E

A

faakgk

M7 =5 EPloRE

Li SE IR R TR AC SO A B 42458 A T4 T
H L WEIE T A SO RATRCRIUA I . KT, IR A
RENS & B APl G40 26 28 L ) — 28 H AT 1A %
RN AR 22 S
b. LT ] A7 ] Bt i) 2 AR, A
BTEH 32 IR A TEAHASIE B 28 SC A Bk E 42l 58
YL TR AT YR AT A Y A AR FH 3 2 1 A i
%) (B) B3 Ao, B 244 2 2K (26) BT/ S5 A4 B 55 n 4 4 T
DA 23 52 ST
t+(n=1),<t,<t +nt, (26)
s o R TE 2 B N S 58 S i B A2 14 i/ NS
(I PTBEE, ¢ SRR AT 43T, ¢, S AT S PR
PRI, B AT RS2 A] B A8 e SRS B e — R R ]
DI AR Bk A GE ok 58 SO I Rl 31 7ok o SR oC
SRR A I S I B AEL LA K 3 A7 ) B2 5247 S 14 52 0 1R
o Raff 5 lm AR BB A 232 [RIBR Y 23153 A
PRI 24 ] B SR 50 pRER A S (L AL A A
S IA] B (B LA I 1 285 Y 28 SCH PREE RIS [R] A2 3 A
K o PRI, — BRI 5 A A 12 T AN [+) P 4225% [1]
BREY AT REMEC -, AN, A W IE & IR S Al i R
B N AT R 1) R 2 T 3 A A ) 1) 46 R R 25
- 9 —



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

IR AZ AT AT B, Chan S WS 152
SR AE TV AR G b el 2 3 AT R Bir R B AN ] ]
Pz I B, WFTE R B2 B N A ) B S2 A7 kg TR AT
LGNS e

SR, FE R, th FHE RS AOF A 2, JF Hik =
X TCAR 5 28 X H B BEA A , 7T 4232 1] B A A )i
FAMEA TR 2B,

c. FET SRR K BB B AR . BET 5
Eﬂ(qz(f)re—emptive Level, PL) {4 P& SRAR UK S T X
I3 3 RAETEARSEAL, T 238 Ao A2 3 A%k i 5 4= 47
X7 i ez PR AL , SR i 5 440 s B A
132 SO IR A PR SRA T AT I . HEIE S O T
ey A 5 SRR B DL R AT R SRS . S SEEER
HE I,

(27)

s L A RS A PL, Ly A S A 4
9 PL, Low Sy D0 SEA 4 590 28 5 1 A Wl 4 S A I
Lo T AR

BRI RAE M A RS I B B A e
JE o BEXEK— R, Liu 5508 T 2 R AR B, 7L
PLIN 2 & T 440 98 AR U2 . th R e Ak T
i S RAS O T 200 7 Je B (PL) A2 B Ay P I
PGS (Psychological Critical PL, CPL) 2 [8] MrR,
HA Y PLART CPLI, 23 AA 20 HE AR T 55t
ARG BRSNS i X SRR TS i, B
AN O BRI S 7 S8R IR IE S35 N©,0.2%)

JA VAL AT AR U VA B T PLAR
LT R R A i NAESS SO E BIEATAT Mo 2R MBI,
Liu 55 R T PL XS 25 30 AT AT JE8E, X L2 1A
[F) 7 3758 3 58T M AR BA AR 19 JE 15 5 28 3L F il 4
TERRIALRE . SR, FaRREAY B IR RS ™ A A HI T
ap-En W BV PN QRS R [ B Uk X LA
Frwifd, i ol 7 B ANAT R RHE , 5 B B A AT
A —E 2 o

d. BE T IR A 2 gl NSRS, TEZR 8 (Game
Theory, GT) ] LABHFFETESZ Il A X P el & SR
ZAPIRS G H RN R HTT ZEF B AR B A
g, U T G A B N DRSRAT i, BT
CT R 3 N R HE I AL < 52 X GT RS, A it vh
KEW NS 5E5ES (C.C) S 5E1E R ZIn]

-10 -

RE R B HE A B PR SRS (15,5}, LR i g
MBI NS — B 2R s G (L 1) s it
25 NI A5 R, TR SRR, DR A S B
— 2B N PR

BT 200 1 D SRS R R 5 DGR AE T L e 44
FEAK a5 PRAL . XI/INI AR T2 A R TR I R
AL TR TS EE MR A 538 A 2B 1 i 4
TR IR RS A — & R B b O [R 2544 F 158
i S A AR B A TR A R RO -

F'=0F[AT,(L-max{L',L}}/L]+8FAV")  (28)

K FUOH kB2 9 A2 00 N i AE RIS LA
MRS RS , AT, A kI 20 4= 3158 28 SR 22, L
HBESCINAR, Lis Ly 435 W A & I 220 25K 28 XL H
s AIFE S, AV Sy ks 2072 3 N A B AR s e 5
A5 AR B AR &, oL 8 4l R B 4 R Z FNRICR T
RIS R, F T AEE R A I8 — A3

Cheng SF™7E_IRBFSE B JEA I, 5 08 T2 50 N &F
TG FERZR TR RS sRECh G N 1 &7 A BE R AR BRI
IR EE AR LA, Chen 557 T GT HE H—Fh 4 5B 44
IR PSRRI 2 AR AT DA 508 Bl A2 0kt e vh 52, O
FETF T 15%M9IEATR0CR . Yang FPHEET GTHEH —Fh 2
QA HY | BRAE (W] 25 1 3 0 DAL 1 4240 A R 1) 3k A
To 53¢ ST B A9 P R Al XS o

BT GT I NPT DL 2 g A sk
AR, BRI 25 B NERRE IR T8, (HIR
AT GT P SRBALR 2 B8 N A7 4k S fin ik &)
R 3, OGOk A IEAE T ) 1 AT 4, 2
W 5 BT AT e 25 A i AT R
6.1.2.2 I UG TR AL ik

2 N R — B ] N BB E 2 B E 91 B
R B YRS B, 20 NAT O B2 A i RIS AE
] A 728 sk 2 PRI RO AR A Bl T CICW o FH s
I NAT R AT AR T

2 S B SRR AN AT A B RS (U T L GE
b E RS LI A o T DL e SR e Y B R
T KA (Hidden Markov Model , HMM ) fE % A5 41 7T Wi
FEIG S 2 AL R A B S48, TRt T DU T2
N, 40 Zou FE79H] F HMM 41 %0725 3 A AEAS
SCPE BT R ZREAT R AT AR, B Y HMM A2 7R
anE 8 i, ik T 81 LR MR AR )2 B
o DNk B B B A5 50 0 2 s Crpuii) Az
), QIR 0 A 5 AL A AN AT UL )2 B
BB S8 i) A dE s s ) 3K LA S 45 Fidis 1] 15 )

woE HOR



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

SCEAT G s TR YT 2 5 (T—i) Jyid K5 i 2 i=
1,2, T+ A ARRER i AN 2], A5 R BEAS B0 28 3 A
FEAE X RS B AR 7 D7 S WA IR g Sk 1 St

ANTRV 3 N2 55 WUk 00 T O B . VL
ST Bl HMM ASE AR 57 25 T A 25 3 (K] 55 A3 A GF
TR P81 Z [ B &5 2R, TR 25 Bl Z PRI A RPAiE
PRl U 2 A R B AR vy 4 1 B T2 B P S S
il 3 T AT

}
I )
|———,———:———

é@@@@@

8  HMM I a] 551

LT HMM A2 3 2 R I TR e i 2 il N 1z
LR EINAFZ BN Z A 38T TR E AR, B
LT (14 2 B8 T R A7 1 B A T PR B AR A (IR % R L T
AR ORISR ) SR, HIA 2 9 2 R A A 1
BET 2R B I AR T 2 3 A Akl
T2 K 28 3 N SRR SR LI A (Ut 1) 4555 £
I 1 R il B s ACEE S )
6.2 BIEARAREZFEHEEMHOTRMENTTIE

Z L[5 ARG ARk B kIR R

K5, ZE 0 1) EE ST G VX B {5 BR A AE I {5 1 2E R

ﬁ%ﬁ%@fflﬂuﬁ'” 7 REREFEAC LA N, ZE R
WIHEHE A A RRIE B AR A 3R B, 38 5 AN T &[]
T Ay G VXN 48 [ 118 38 £ N A28 0 25 ] R
2% WAV DO 6 2 20 %) 3] PR 2 3 B B g Wa A e g, IR i
CICW L FH A 5™

BT VX SE A5 MUK 2 BT T3l £ v] S A%
HALSr A B AR A 2 AT IR 2 NS E
PHTER FA 75 08, Lol 15 8 A% i D) 28 il O i A K
F 35 N A A R i ik o T B IR I R A
I s I Ak 22 4 1oy FH B 422 Ok R, Tielert 2524 S 3 — Fif
FHF 4022 438 A5 10 1 35 107 A% i 2 28 — 3R 10 5 4 1)
Fems  TEm LA B AREE 2 FME B 72k AR IRl o
MCHGORS A0 1Y) F IS NAR AR D) AR RLRE o SR, LIRS
BB A AR, T RE S R BUEfE 2R L
TR AETCTE A R e B BLLAE R e 2R o Jo-
erer B X X — () R L — DS B BE 19 [ 3 1
Bk H R RO VR PR AR R S T B L
AR SR BT 4 KU R A 38 15 IR 55 A e,
PR E T Ek ZOT IR A RS 2, 2

20244F 53

A A A A ) S TR — ] AT ORI T S B . Ak AT
ATE LA L, 2% P e 3 {75 i o 2 0 il 4y e
TE [ AN F] SESE 15 19 CICW 245 L] .

B LR I5IEA0 e A S S JERET  WN A B
PR AL 20 8 5 AN T SE R R A TG A Ak BE A 7T
AR TBL. BRI IR, 423K 00 38 5 )
W5 F A2 FECE T HIVERE TR BHOHZIL, VRIR
SFORE T A Sy A B — R SR A | AR
P A B A=A i R B I i BES A —E i B LR
Lo A BV R A, DRAIE 442 o R TR E e 2 4
Mo B3R TAE B CICW N PREE T 1 ] A ML 2
S R R AR SR B e s N T DO
i

7T RERRZ

PRSI R T R PR | T SRR H AT
FETCAT 538 ST O 35 2 5 0 ) A 505 v PR A 5 4 8k
TE R A EZWFFETT 1] . R H RS R 3 %) ik
[ HEAT T T2 BIRIESE, IFBUS T — % R, B H i
FIBIF 58 2K AT ME L3RG JE CICW 7% 11w FH B9 S bR oK
A, TN Iy 10 E TP SR — 2B o

a. CICW g AG A= 280 ) G REEAE TAG 255 AR 4
P DA RS G 3 1) AR FE AR B . B A S A
K ZA R Xt CICW B 5 N -2 — i p IR
IBEHEAT T BAR M A Bl B, ME LIRS B FRAE 58 4
[N RERU I i N NE 2 A QUIENS walllL RN AN
SEER v o€ AT BB A D M LA e JRURS: A P R R
DSF #5448 55 0 FH A i ke |3k [ A it 1 — ok
OB EL % , AEL U] ff < DSF ARSI F 4 Ak 2252 38 BRI A
KBHL, LT DSF I o 5 KU 5 , I3 H Ak Y
hIEH 2 BB A it — 9T

b. CICW il i 751 4% 5 m%ufr B S B AE T oy ) 25
B N R IR af A A R O s KA 2 Bl A K
?f CHTEAZ I . B R CICW DL T2 3y 83

VAR DO BRARFIE 1Y B WAFAEXT CICW I HT Y
75)(5( VST ETA N S i S W FNGUE? S0 NS A E 2N
SRR SRS | B CICW N 75 R i 25 i
NEBRFESEA T IR ST SR 0 A, SC U T2 A 4
FAZ SPIRAS A3 KUK B 5838 P15 Xt 28 3 B3 8 R T
HEFT R TION , HE I S8 B R PSR, AN Bl 4
R Re AR FE AT B L R 1 2R DR SR AR g
11728 30 N\ 28 BYREAIE A 7R 2R 801, SEBE CICW T A5 =AY
F 38 AT EE A AT AT I AL B
— 11 —



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

c. X CICW HEAT A2 36 Tk 8 SR i A7 2 i
g M B A BERRYY o Y RTRIITH J7 75 2 M CICW
IR S B TIUE R RE ) Ik S i3 A AR O RE ) 45
74 AU e A B 2 22 e R A TP A o (B AESEPR
I SCH P, SSGEACRE AT RS B S
HE ORI, AR T — D RIS ifs 2P e A
A~ £ = AR BEHULRE ) R RRUBGRA - 15
AR FUAR 5 DU A7 O a7 S M 5 A A
ARTFBOGT CICW S 652 188 KRS 22 gt BE )\ S A8
BEAE ST LA S AT AL EFIE DT T IR B T4 B

d. ZIL IR 2R BRI BT s LA
RESIE N4 35S AN A MK [ FEvA iU A PAS
A5 B A 300 £ N S B K300 25 B A IRV, 2 CICW %2
SN A BRI G R Z — o BRET XS V2XGE {5F Bl
JERJZ B AT AR T SRR LA Ah , F T CICW L
B2 MR EPIEGAR B, 40 A 15 DR A e U
D5 T HEA T2 1 o Lo 3 £ i e/ 2 A A A T
6] N T REE A HY CICW RS BIL , A0 B PR B A T 4 XU
BRI A5 M 55 554k, N CTCW SREME R A i) S
R84 B3 RS A it — P

8 ZERIE

PRGN v 5 AR TS SR 2 CICW B FH I T
1) S, M PP 5 0T 4 1 R Ak DR R i CICW AT A%
P 0 LT b ) BT AR SO CICW 7E iR
PSS A ST R i kR nl AT T REANZEIR . M
8 R E] (1 B ) 45 25 (B) DG R AHHZ Sl R34S i R
T BRI R) CICW gkl 773, %) He A 17 H:
e SR BEEA T CICW Flf 3 T2 F 9 (0 5 05, bR
TANIRI T2 53] TR LA B PR O F 25 3 AA~
TR 22 S R 5 DA T CICW A5 30 B 28 4 R0 3 M O
FITEM A, B BA T 7 B | 52 4205 DA B R S il A
D77 vk B3 FAE ; 30 12 Bl NS M RE (5 AN AT
FEPRIFR XS CICW 5200, 25 Bl A\ TR SREA T R A2 3 i 14
PR TN T B0 0728 3 A AS W 1 O Ak T i B 1 s
AR, BET A MR TSR Ty s X T
DSF 1) CICW 26 I J5 3 . 25 128 3t A1 25 B RS 1iE
) CICW Rilf i T SR W %5 1% - RUCR -Gl PR 2R A
TEM 7 BT B iRy CICW 28485 B 25 ]
AT T R,

5 £ X

[1] TAY R. A Random Parameters Probit Model of Urban and

Rural Intersection Crashes[J]. Accident Analysis and

- 12 -

Prevention, 2015, 84: 38-40.

[2] BELLA F, SILVESTRI M. Effects of Directional Auditory
and Visual Warnings at Intersections on Reaction Times and
Speed Reduction Times[J]. Transportation Research Part F:
Traffic Psychology and Behavior, 2017, 51: 88-102.

[3] R A TR, SR sl R 4 HIEE RS

N7 FH JZ B P 22 AR ME: T/CSAE 53-2017[S]. A5t
A TR, 2017,
China Society of Automotive Engineers. Cooperative
Intelligent Transportation System; Vehicular Communication;
Application Layer Specification and Data Exchange
Standard: T/CSAE 53-2017[S]. Beijing: China SAE, 2017.

[4] WANG P, CHAN C Y. Vehicle Collision Prediction at Inter-
sections Based on Comparison of Minimal Distance Between
Vehicles and Dynamic Thresholds[J]. IET Intelligent
Transport Systems, 2017, 11(10): 676-684.

(5] gtk ABMEAS, Rl S5, S T XURG sl ity 3ok i i 2% 52 S 1

RN T RN NI CIRY N o AW S FAN R e o O N
2021, 49(7): 941-948.
LU Y C, ZOU Y J, CHENG K, et al. Analytical Method of
Traffic Conflict at Urban Road Intersections Based on Risk
Region[J]. Journal of Tongji University (Natural Science),
2021, 49(7): 941-948.

[6] y5 ¥, I B, XRS5, IBCERSE T JCfR 42 L AT 4

RERE TV 5L ¥RER, 2021(6): 12-18.
LU T, WANG R M, ZHAO X M, et al. Vehicle Collision
Avoidance Warning Method at Unsignalized Intersection
under Connected Environment[]J]. Automobile Technology,
2021(6): 12-18.

[7] RUSCIO D, CICERI M R, BIASSONI F. How Does A
Collision Warning System Shape Driver’ s Brake Response
Time? The Influence of Expectancy and Automation
Complacency on Real-Life Emergency Braking[J]. Accident
Analysis and Prevention, 2015, 77: 72-81.

[8] KIM H, GABBARD J L, ANON A M, et al. Driver Behavior
and Performance with Augmented Reality Pedestrian
Collision Warning: An Outdoor User Study[J]. IEEE
Transactions on Visualization and Computer Graphics,
2018, 24(4): 1515-1524.

[91 QU C, QI W'Y, WU P. A High Precision and Efficient Time—
to— Collision Algorithm for Collision Warning Based V2X
Applications[C]// 2018 2nd International Conference on
Robotics and Automation Sciences (ICRAS). Wuhan: IEEE,
2018.

[10] XIOG G, YANG T, LI M, et al. A Novel V2X- Based
Pedestrian Cllision Avoidance System and the Effects
Analysis of Communication Delay and Packet Loss on Its
Application[C)// 2018 IEEE International Conference on
Vehicular Electronics and Safety (ICVES). Madrid: IEEE,

nOoE R



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

2018.

[11] HUANG X, ZHOU H. An Omnidirectional Collision
Warning Method Based on V2X Communication Technology
[CY/ SAE 2017 Intelligent and Connected Vehicles
Symposium. Kunshan: SAE, 2017.

[12] ABE G, RICHARDSON J. The Effect of Alarm Timing on
Driver Behavior: An Investigation of Differences in Driver
Trust and Response to Alarms According to Alarm Timing
[J]. Transportation Research Part F: Traffic Psychology and
Behavior, 2004, 7(4/5): 307-322.

[13] LI X, ZHANG Y, YAN X, et al. Drivers’ Right— Angle
Collision  Avoidance Behaviors at Non- Signalized
Intersection—A Driving Simulator Based Study[C]// 2015
International Conference on Transportation Information and
Safety (ICTIS). Wuhan: IEEE, 2015.

[14] MILLER R, HUANG Q. An Adaptive Peer— To— Peer
Collision Warning System|[C]// Vehicular Technology
Conference. Birmingham: IEEE, 2002.

[15] WINKLER S, WERNEKE J, VOLLRATH M. Timing of
Early Warning Stages in a Multi Stage Collision Warning
System: Drivers’ Evaluation Depending on Situational
Influences|]J]. Transportation Research Part F: Traffic
Psychology and Behavior, 2016, 36: 57-68.

[16] HAN Z, LI X, WANG J. Longitudinal Collision Warning
System Based on Driver Braking Characteristics[C]// 2020
3rd International Conference on Algorithms, Computing
and Artificial Intelligence. New York: Association for
Computing Machinery, 2020.

[17] WANG J, WU J, LI Y. The Driving Safety Field Based on
Driver — Vehicle — Road Interactions[J]. IEEE Transactions
on Intelligent Transportation Systems, 2015, 16(4): 2203—
2214.

[18] SEPULCRE M, GOZALVEZ J, HERNANDEZ J.
Cooperative Vehicle- To— Vehicle Active Safety Testing
under Challenging Conditions[J]. Transportation Research
Part C: Emerging Technologies, 2013, 26: 233-255.

[19] JIMENEZ F, NARANJO J E, GARCIA F. An Improved
Method to Calculate the Time— To- Collision of Two
Vehicles|J].
Transportation Systems Research, 2013, 11(1): 34-42.

[20] HOU J, LIST G F, GUO X. New Algorithms for Computing

the Time— To— Collision in Freeway Traffic Simulation

International ~ Journal — of  Intelligent

Models[J]. Computational Intelligence and Neuroscience,
2014, 2014.

[21] WANG Y, WENJUAN E, TIAN D, et al. Vehicle Collision
Warning System and Collision Detection Algorithm Based
on Vehicle Infrastructure Integration[C]// 7th Advanced Fo-
rum on Transportation of China (AFTC 2011). Beijing: IET,
2012.

20244 34

[22] MINDERHOUD M M, BOVY P H L. Extended Time—To—
Collision Measures for Road Traffic Safety Assessment[]].
Accident Analysis and Prevention, 2001, 33(1): 89-97.

[23] CHENG C, YANG Z, YAO D. A Speed Guide Model for
Collision Avoidance in Non—Signalized Intersections Based
on Reduplicate Game Theory[C]// 2018 IEEE Intelligent
Vehicles Symposium (IV). Changshu: IEEE, 2018.

[24] MAHMUD S M S, FERREIRA L, HOQUE M S, et al.
Application of Proximal Surrogate Indicators for Safety
Evaluation: A Review of Recent Developments and
Research Needs[J]. [ATSS Research, 2017, 41(4): 153-163.

[25] KIM Y, RYU J, MIN B, et al. Development and
Performance Analysis of Bicycle Collision Avoidance
(BCA) Algorithms by Using PreScan and MATLAB[C]/
2015 IEEE 18th International Conference on Intelligent
Transportation Systems. Gran Canaria: IEEE, 2015.

[26] JOERER S, SEGATA M, BLOESSL B, et al. A Vehicular
Networking Perspective on Estimating Vehicle Collision
Probability at Intersections[J]. IEEE Transactions on
Vehicular Technology, 2013, 63(4): 1802-1812.

[27] CHANG C H, CHOU C H, LIN C J, et al. A WAVE/DSRC~-
Based Intersection Collision Warning System[C]// 2009
International Conference on Ultra Modern
Telecommunications & Workshops. St. Petersburg: IEEE,
2009: 1-6.

[28] HUANG C M, LIN S Y. An Early Collision Warning
Algorithm for Vehicles Based on V2V Communication|]].
International Journal of Communication Systems, 2012, 25
(6): 779-795.

[29] HUANG C M, LIN S Y. An Advanced Vehicle Collision
Warning Algorithm over the Dsrc Communication Environ-
ment: An Advanced Vehicle Collision Warning Algorithm
[C)/ 2013 IEEE 27th International Conference on
Advanced Information Networking and Applications
(AINA). Barcelona: IEEE, 2013.

[30] DABBOUR E, EASA S. Proposed Collision Warning
System for Right—Turning Vehicles at Two— Way Stop—
Controlled Rural Intersections[J]. Transportation Research
Part C: Emerging Technologies, 2014, 42: 121-131.

[31] LI L H, GAN J, YI Z, et al. Risk Perception and the Warn-
ing Strategy Based on Safety Potential Field Theory|J]. Ac-
cident Analysis and Prevention, 2020, 148.

[32] CHEN B, LIAO L, ZOU F, et al. Rule- Based Graded
Braking for Unsignalized Intersection Collision Avoidance
via Vehicle—to— Vehicle Communication[C]// International
Conference on Genetic and Evolutionary Computing.
Qingdao: Springer, 2019.

[33] LYU N, WEN J, WU C. Novel Time-Delay Side—Collision

Warning Model at Non—Signalized Intersections Based on

- 13 -



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

Vehicle— to— Infrastructure Communication[J].
International Journal of Environmental Research and
Public Health, 2021, 18(4).

[34] SHEN C, ZHANG S, GAO Z, et al. Study on a Right-
Turning Intelligent Vehicle Collision Warning and Avoid-
ance Algorithm Based on Monte Carlo Simulation[]].
Journal of Advanced Transportation, 2020, 2020.

[35] YANG J H, KIM H J. Design of Collision Warning System
Based on Performance— Based Approach That Considers
Driver Behavior[C]// 2015 10th Asian Control Conference
(ASCC). Kota Kinabalu: IEEE, 2015.

[36] WANG X, CHEN M, ZHU M, et al. Development of A Kine-
matic— Based Forward Collision Warning Algorithm Using
An Advanced Driving Simulator[J]. IEEE Transactions on
Intelligent Transportation Systems, 2016, 17(9): 2583-
2591.

[37] WANG J, YU C, LI S E, et al. A Forward Collision Warning
Algorithm with Adaptation to Driver Behaviors[]]. IEEE
Transactions on Intelligent Transportation Systems, 2015,
17(4): 1157-1167.

[38] WHITMIRE IT J, MORGAN J F, ORON-GILAD T, et al.
The Effect of In— Vehicle Warning Systems on Speed
Compliance in Work Zones[J]. Transportation Research
Part F: Traffic Psychology and Behavior, 2011, 14(5): 331~
340.

[39] ZHANG Y, YAN X, LI X, et al. Changes of Drivers’ Visual
Performances When Approaching A Signalized Intersection
Under Different Collision Avoidance Warning Conditions
[J]. Transportation Research Part F: Traffic Psychology and
Behaviour, 2019, 65: 584-597.

[40] YANG J, YAN X, XUE Q, et al. Exploring the Effects of
Signs’ Design and In— Vehicle Audio Warning on Driver
Behavior at Flashing—Light—Controlled Grade Crossings: A
Driving Simulator— Based Study[J]. Journal of Advanced
Transportation, 2019, 2019.

[41] WU X, BOYLE L N, MARSHALL D, et al. The Effective-
ness of Auditory Forward Collision Warning Alerts[]].
Transportation Research Part F: Traffic Psychology and
Behavior, 2018, 59: 164-178.

[42] MURATA A, KURODA T, KARWOWSKI W. Effects of
Auditory and Tactile Warning on Response to Visual
Hazards Under A Noisy Environment[J]. Applied
Ergonomics, 2017, 60: 58-67.

[43] LI Y, BURNS C. Perceived Urgency of Tactile Warnings
[C)// 2013 IEEE International Conference on Systems,
Man, and Cybernetics. Manchester: [EEE, 2013.

[44] LARGE D R, KIM H, MERENDA C, et al. Investigating the
Effect of Urgency and Modality of Pedestrian Alert

Warnings on Driver Acceptance and Performance[]].

- 14 -

Transportation Research Part F: Traffic Psychology and
Behavior, 2019, 60: 11-24.

[45] LYLYKANGAS J, SURAKKA V, SALMINEN K, et al.
Responses to Visual, Tactile and Visual - Tactile Forward
Collision Warnings While Gaze on and off the Road|J].
Transportation Research Part F: Traffic Psychology and
Behavior, 2016, 40: 68-77.

[46] BIONDI F, STRAYER D L, ROSSI R, et al. Advanced
Driver Assistance Systems: Using Multimodal Redundant
Warnings to Enhance Road Safety[J]. Applied Ergonomics,
2017, 58: 238-244.

[47] X4, BT, XM, 4288 DRI PRGN IE BR OS5 2 L By

b R GEE R BOR )] T E A B AE R, 2018, 31(4): 222-
230.
LIU K, JIA J, LIU C. Warning Effectiveness of Vehicle—to—
Infrastructure Cooperative Crossing Collision Prevention
System at Non— Signal Controlled Intersection[]J]. China
Journal of Highway and Transport, 2018, 31(4): 222-230.

[48] TU L, HUANG C M. Forwards: A Map— Free Intersection
Collision— Warning System for all Road Patterns[J]. IEEE
Transactions on Vehicular Technology, 2010, 59(7): 3233-
3248.

[49] ALHAJYASEEN W K M. The Integration of Conflict
Probability and Severity for the Safety Assessment of
Intersections[J].  Arabian  Journal for Science and
Engineering, 2015, 40(2): 421-430.

[50] LIN P, LIU J, JIN P J, et al. Autonomous Vehicle—Inter-
section Coordination Method in a Connected Vehicle
Environment[J]. IEEE Intelligent Transportation Systems
Magazine, 2017, 9(4): 37-47.

[51] i B, XBLgle, £RaGN, 45, 4200 7 J o B AR
WFFELER ). AL AT, 2019, 36(7): 1-9.

WANG R M, DENG X F, XU Z G, et al. Survey on
Simulation Testing and Evaluation of Internet of Vehicles
[J]. Application Research of Computers, 2019, 36(7): 1-9.

[52] XIA Q, DUAN J, GAO F, et al. Automatic Generation
Method of Test Scenario for ADAS Based on Complexity
[CY/ SAE 2017 Intelligent and Connected Vehicles
Symposium. Warrendale: SAE, 2017: 1-9.

[53] HPLL, LB, B UEAK, 55, A 32 3R 4 kAt 137 50
U] hEA 2SR, 2019, 32(11): 245-254.

SHU H, YUAN K, XIU H L, et al. Construct of Basic Test
Scenarios of Automated Vehicle[J]. China Journal of
Highway and Transport, 2019, 32(11): 245-254.

[54] Ei R, sKOF, ErEE, 55 [ 302 3P
BEHARBIGT S SRR 1R HIEOR, 2020(4): 33-36.
WANG R M, ZHANG X R, WANG Y D, et al. Research
and Practice on Construction Technology of Closed Test

Field  Autonomous  Driving[J]. Automobile  Applied
ST/ S



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

Technology, 2020(4): 33-36.

[55] ZHAO D, LAM H, PENG H, et al. Accelerated Evaluation
of Automated Vehicles Safety in Lane Change Scenarios
Based on Importance Sampling Techniques[J]. IEEE
Transactions on Intelligent Transportation Systems, 2016,
18: 595-607.

[56] ZHANG Y, YAN X, WU J, et al. Effect of Warning System
on Interactive Driving Behavior at Unsignalized
Intersection under Fog Conditions: A Study Based on
Multiuser Driving Simulation[J]. Journal of Advanced
Transportation, 2020, 2020.

[57] XING G, JIAN L, XIANG Q J, et al. Study on Driving
Behavior and Traffic Conflict at Highway Intersection[C]/

Electronics &

Workshop  on  Power Intelligent

Transportation System. Wuhan: IEEE Computer Society,
2008.

[58] LI Z, ELEFTERIADOU I, RANKA S. Signal Control
Optimization for Automated Vehicles at Isolated Signalized
Intersections|]J]. Transportation Research Part C: Emerging
Technologies, 2014, 49: 1-18.

[59] 5k.0o A, R, L4, 55 IR G SCl PR E T MIAg X

A0 ) 75 S 5w e 7 L) PR A BR, 2021
(10): 1-6.
ZHANG X R, WANG R M, FAN H J, et al. Research and
Simulation of Vehicle Cooperative Guidance Strategy on
Connected and Signalized Intersections under Mixed
Traffic Environment|[J]. Automobile Technology, 2021(10):
1-6.

[60] RAFF M S. A Volume Warrant for Urban Stop Signs[J].
Intersections, 1950.

[61] SERAG M S. Gap— Acceptance Behavior at Uncontrolled
Intersections in Developing Countries[J]. Malaysian Journal
of Civil Engineering, 2015, 27: 80-93.

[62] LORD-ATTIVOR R, JHA M K. Modeling Gap Acceptance
and Driver Behavior at Stop Controlled (Priority)
Intersections in Developing Countries|C]// Proceedings of
the 6th WSEAS International Conference on Computer
Engineering and Applications, and Proceedings of the 2012
American conference on Applied Mathematics, World
Scientific and Engineering Academy and Society (WSEAS).
Wisconsin: WSEAS, 2012.

[63] YAN X, RADWAN E, GUO D. Effects of Major— Road
Vehicle Speed and Driver Age and Gender on Left—"Turn
Gap Acceptance[J]. Accident Analysis & Prevention, 2007,
39(4): 843-852.

[64] MA W, ZHAO J. Investigating Gap Acceptance Behavior at
Two— Way Stop— Controlled Intersections in Chinal]].
Transportation Letters, 2020, 12(3): 202-212.

[65] CHAN C Y, RAGLAND D R, SHLADOVER S E, et al.

20244 34

Observations of Driver Time Gap Acceplance at

Intersections  in  Left=Turn Across—Path — Opposite—
Direction Scenarios|J]. Transportation Research Record,
2005, 1910(1): 10-19.

[66] LIU M, LU G, WANG Y, et al. Analyzing Drivers’ Crossing
Decisions at Unsignalized Intersections in ChinalJ]. Trans-
portation Research Part F: Traffic Psychology and
Behavior, 2014, 24: 244-255.

[67] H k&1, st FI62e. BT 55 7o 8 A0 2 Bl 5% o o sl
PSRRI, 3Cm B i T AR2E4R, 2009, 9(5): 116-120.
XIAO Y J, YANG J G, WANG Z A. Driver’ s Conflict
Avoidance Decision Model Based on Preemptive Level[]].
Journal of Traffic and Transportation Engineering, 2009, 9
(5): 116-120.

[68] XIAO Y, RAN Q, YANG J, et al. Analysis and Modeling of
Crossing Behavior at Urban Intersections in ChinalJ].
Journal of Transportation Engineering, 2011, 137(2): 121-
127.

[69] LIU Y, WANG J, CHEN C, et al. Vehicle Safety Analysis at
Non— Signalised Intersections at Different Penetration
Rates of Collision Warning Systems[J]. IET Intelligent
Transport Systems, 2020, 14(13): 1759-1768.

[70] OWEN G. Game Theory[M]. Pittsburgh: Academic Press,
2013.

(711 X/NBH, 5753, BT 1 A2 AR A O AT 4558 I 5 B

TR A B 2R, 2011, 24(4): 94-100.
LIU X M, WANG X Y. Vehicle- Cross Action Model in
Intersection without Traffic Light Based on Reduplicate
Gamel[J]. China Journal of Highway and Transport, 2011, 24
(4): 94-100.

[72] CHEN X, SUN Y, OU Y, et al. A Conflict Decision Model
Based on Game Theory for Intelligent Vehicles at Urban
Unsignalized Intersections[J]. IEEE Access, 2020, 8:
189546-189555.

[73] YANG Z, HUANG H, WANG G, et al. Cooperative Driving
Model for Non- Signalized Intersections with Cooperative
Games|]]. Journal of Central South University, 2018, 25(9):
2164-2181.

[74] ZOU X, LEVINSON D M. Modeling Pipeline Driving
Hidden  Markov ~ Model  Approach[J].
Transportation Research Record, 2006, 1980(1): 16-23.
[75]3/1%, RUISE S 6 S B TR 2R iR S R

el 52 1 A2 R U (). B 22 2, 2020,
(6): 65-76.

WNAG J F, LIU Y T, WANG M Y, et al. Warning

Algorithm of Vehicle Collision Avoidance Based on Driving

Behaviors:

Intention Sharing in Vehicle—to— Vehicle Environment[J].
China Journal of Highway and Transport, 2020, 33(6): 65—
76.

- 15 -



JUiE4s , 55  JOA5 5 5 ST RIHE =490 bl ) i 428 U 5t

[76] CHANG S H, LIN C Y, HSU C C, et al. The Effect of a
Collision Warning System on the Driving Performance of
Young Drivers at Intersections|]]. Transportation Research
Part F: Traffic Psychology and Behavior, 2009, 12(5): 371-
380.

(77] K0, BOFERE, I B, A% ST 5P I Y DSRC
5 LTE-V 3l i PEREMNEHTFE )], 14 HAR, 2020(9): 14-
20.

ZHANG X R, ZHAO X M, WANG R M, et al. Research on
Performance Test of DSRC and LTE-V in Closed Test Field
[J]. Automobile Technology, 2020(9): 14-20.

[78] ZHU M, QIN H, WANG J, et al. Study on the Impact of
Communication Imperfections on  Forward Collision
Warning and Avoidance Based on V2V Communications
[C)// Society of Automotive Engineers (SAE)- China
Congress. Shanghai: Springer, 2016.

[79] KLOIBER B, HARRI J, STRANG T. Dice the TX Power—
Improving Awareness Quality in VANETs by Random
Transmit Power Selection[C]// 2012 IEEE Vehicular
Networking Conference (VNC). Seoul: IEEE, 2012.

[80] SCHMIDT R K, LEINMULLER T, SCHOCH E, et al.
Exploration  of Adaptive Beaconing for  Efficient
Intervehicle Safety Communication[J]. IEEE Network,
2010, 24(1): 14-19.

[81] TIELERT T, JIANG D, CHEN Q, et al. Design Methodology
and Evaluation of Rate Adaptation Based Congestion
Control for Vehicle Safety Communications[C]// 2011 IEEE
Vehicular Networking Conference (VNC). Amsterdam,:

IEEE, 2011.
[82] TIELERT T, JIANG D, HARTENSTEIN H, et al. Joint
Power/Rate  Congestion  Control ~ Optimizing  Packet
Vehicle
Proceeding of the Tenth ACM International Workshop on

Reception  in Safety Communications|[C]/
Vehicular Inter— Networking, Systems, and Applications.
New York: Association for Computing Machinery, 2013.

[83] JOERER S, BLOESSL B, SEGATA M, et al. Enabling

Situation Awareness at Intersections for IVC Congestion

Control Mechanisms[J]. IEEE Transactions on Mobile

Computing, 2015, 15(7): 1674-1685.

WM, VPR, AR e, . AR E 5 2 AL TR AR Rk

PR IPERE ST T 22 4R, 2019, 32(6): 216~

225.

CHANG X Y, XU Q, LI K Q, et al. Analysis of Intelligent

and Connected Vehicle Control under Communication

Delay and Packet Loss|J]. China Journal of Highway and

Transport, 2019, 32(6): 216-225.

[85] VI IR, W& U5 22, ZE vk, %5 AN SEE E I s B g5t R N
106 7R A 4 o 2 9 AR TH D). VAR AR, 2021, 43(4): 527-
536.

XU Q, PAN J A, LI K Q, et al. Design of Connected

Vehicle Controller under Cloud Control Scenes with

—

[84

Unreliable Communication[J]. Automotive Engineering,
2021, 43(4): 527-536.

GifEgmi £ —)
PRI F I 2022 4E 11 H 10 H .

(REIRIMERES

CARBEITRIND T 1974 4617, 2 th B 35— KRR W BRAS W 248 b B 58— R A e IR A m) R 9009 LB N AMAFF R AT
TR BRI ARSI T, [ S0 18 i)™ v R 5 — L E I 2 R

CURZE TR LA 1570 7 il P R U R N 2, R T THORIT R 5 BT, AR R BRI e ke Jr 58 QR TREI He
IR B L R REAL  IRAL ARV BOR R S H, 85 I TE R R IREOR A EOR R EHOR AMERCAR AR
MR AR R R AR G R AR R REEE A ) AR B NVH DR A T IIRE L 4 R B A HRR A
224 R ) A Bl R REAST B AR XUBH AR BH R A TR W D AR R, S B A T RREOR BB RE ) SR T BTk A

AP PAAT A & A B AT A, RO [ 5 SR I L A AR Bt B AN A Fi T F AF O R A RS AT
Je A AT 5 AL R AT FU I8 SCE EAR R B RHE RS 1, i o b A Tl AR Tk |

- 16 -

CREIRIPYHRER

nOoE R



