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AA  Acquire traffic data at urban road intersections on the basis of laser radars

BB  Preprocess point cloud data

©C  Identify and extract car following behaviors

DD Construct a 2D bounding box model, and acquire high-resolution microscopic information of vehicles
EE  Calculate the speed of a following vehicle and & change in a following distance

FF Background fitering

GG Target detection

HH  Target tracking

I Postion

JJ Speed

KK Distance between vehicles

LL  Determine whether a target vehicls has an overtaking will

MM Car following control strategy for normal following

NN Car following control strategy in which the overtaking will of a driver is taken into consideration

00 Perform speed control over the fallowing vehicle on the basis of the acceleration, which is output by a modl

(57) Abstract: A car following control method and system. The overtaking
will of adriver is taken into consideration in a scenario involving urban road
intersections, such that the influence of a personalized driving style of a car
on traffic safety at intersections is improved. The method comprises the fol-
lowing steps: 1) collecting car traveling data at urban road intersections, and
identifying and extracting car following behaviors; 2) acquiring high-res-
olution microscopic information during a following process by means of
constructing a 2D bounding box model, 3) analyzing the operating states,
speeds and distance change of a target vehicle and a leading vehicle on the
same lane, and determining whether the target vehicle has an overtaking
will; and 4) on the basis of following models of different traveling states,
controlling the change in the acceleration of the vehicle in real time. The
car following control method determines a car following decision by means
of analyzing traffic information acquired by a roadside sensor, thereby pre-
venting traffic accidents, and the car following control method not only im-
proves the passing efficiency at urban road intersections, but also guarantees
the traveling safety of vehicles when performing following at intersections.



WO 2023/213018 AT | {70000 0000 RO O

84) BT E R A ETEH, ToRE MR AHOHX

47 ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), izl (AM,
AZ, BY, KG, KZ, RU, TJ, TM), BXi}l (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, R, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

AER LA

— ISR SR R G AEE215:0)) .

(57) Hi % — PP AEApER s ) AN AR G, FESTIERR A2 X5 P R A B, MASCE =5 ME
2SR PR 22 X S22 s . i adlbl MR BR: DRI 22 AR T3 R, IR BIFFER I
TR T 5 2l A ER DI R S A T v, SRR B R BEROUE B 3) R4l b E bR
PSR ERNE TR, BEKRAERN, AR RS S R EEETE; HE T ARATEERAS MIfRI
R, SR AR AR . ARt ER i i AT UL R R AT (R R, PR T AR SR A
W, wEF BT, BERR S T E R A S AR TR, PR T A SR R AR TRl




WO 2023/213018 PCT/CN2022/109003
1

— bR B R T R R A

BRI
A B @ BRI A B i T, U B — R B X D B T B AR
TR 0 BRI B T I R

BREA

Wt DU T BRI A R, IR AL EORA A RIE N, EESCEIE S L F B H 2, DU A
A28 A G RIS B EOR SOy R RSB I B 22 4 Tel R R T-Bro AR Bt P 1 9 B RESCIE 1) S
BRZ —, BB RE N AENLEE, SERsCE@ i, R TR 2 e A SRR . WE R
A2 AR T B PR AR AL, ARAZIE PRI, EROEHE R X FR, AFEZEBE6
25 U A 2 R PR P AR TR, AT SR A R R R B AR, T EL R B AT I 2 4
AN YREFIERE . PRI, ST TiE B 50 D R 2 AT D9 08T, JFAEREAT AR api ot 1 ] 10 R 5 R8I
TR 2 B AN, AR T iem i AT R R 22t SPa BN eg.

H 1952 £ Pipes H X2 H FARERMARTY I 4R, ORI (OS54 38 T A 0T 70 AR ARt ol ARAR 2 HY
T GM #A, mMERE (OV) BAL, A&EE (FVD) BART X /) (GF) SASEMRMBA, 21 (1
LUK, BEEFENRE . SABORMASHE BRI AL, BE TR KBS R molia
TR, B PRt 1 AR SRR TR B R e ORI FE R AT R A B, R AR 2
3 B 2 SR Y, SR EAT (B T AR /2 R 25 Bk 53 A B B RN, SR 2 RE RIS R b 25 B A
MHEEER. B, 2T EREER, xmiER e X mE, RR5ESRANBERE, MHMESRNR
SR REAT B, e RO AR R B A R T

RHAAE

AR EATREE, &AM RIEET X AN R E N AR AN R . E
AT S IR AR SRR B SR, IR R R G FIRIAT IS X GM AR EAT AN FAT BORES F E A
PEORAK, - M A58 2 g tht 5 DA 1 St 325l S

N T KB — Hbx, AR BLBEIR ;508 — M5 [ETE I 50 XMV B 22 B IR i A Rt P2y
%, BARGRELIT PR

S1: SREEJFFABER A X AT IEEHE, RA R R0 AT 7y 5

S2: A 2D IS SR, IREGS R OISCEE R, P e A R OS85 B AR
M e e 52 R R 2t )

S3: RYE TR A AR BN ACEE R, TR E B AR ST EWsA TG, N4
SR e T e R [R] BRI [R) AR R 28, Wb HAR s 3 Ao R R R R

S4: FEXIANF BRI, SRR AR b P VA R ] s AT .

MWEIAEAR, REAMEARTREAUTRA: 1. ARAREATERSE0R € 5 R KT EE
Bk BB WY R, BAERBEESERASER L. 2. AR EBAE AR 5T DL E TR B EE, bR e
RS, G TEMARNZX T, 3. RRUIHE 7T BRARAEZBREE,  BIFE R G
IR REF, BE T BHWANBEERE, WARE TT RN L EEREER.

B ] 5t B

FER B, BRAESAMIGE, BTS2 B AR R B b i 2 A R B LR AR BT 2R . JX BB
B — e AL IR LE IR R RO B, X AU B S TR AR FE AT 0 — 28s ity 3G, 1A ROk
ML X A H A S R PR A o

P 1 DA e B R 2 8 e e N A T T ) 2 e e 1) 5 25 R S R R

B 2 A S35 R B G 5  EdE s

K 3 vzl 1 e RR A A R .

P 4 922 H brterll 25 R



WO 2023/213018 PCT/CN2022/109003

Bl 5 A2 e N R RRAT B

Kl 6 AR AR P R AL E G RN R

Bl 7 N%EH 2D LR SRR R .

P 8 SR ot et A2 P R S5 R 4R (R AT B AL R G R

Kl 9 2R A R It AR ) o HER O B s =

Bl 10 (a) Syl 25 HR o ik 74 o PR gt [ BE Bl 2230 AR A g dh 261, B 10 (b)Y NTEZB SR R HBER
TR 1) R Bt 3 R ) 5 B 4 R A b e it 2R 1

B 11 2503 52 X PR AR AL it £ 1

B 12 25 RS 2 B 57 2 7 T ) 2R3 R s At SR i A2 e

Bl 13 (a) AU i i fE AR fh it 2k 5 sl B A 2k xR, Bl 13 (b)) BB far H A7 B A2 1
itk 5 1 dhzepy Xt b .

P 14 77 HH AR A FR 17k SI it A9 1) 2 3 R b A | R 4 P ) i PRl

B 15 7 T A I — St ) A R k1) — M R s I S s B

B 16 75 T A I — St 9 A R A i) — P A B s

Bk sz i 5 =X

N T A B ERURT S 4 6 AR HOE VR — B DO VE AN R . o] DU ARG, DR AL BT AR 10 B AR S
B TR ZH, MAET ZR AR E. BIETERHME, N T ETHR, MEHUR
BT S5ARKHEMXHE S, TEUWHNE, EARIEI T, A8 3 i s i 41 XS24 4 )
FRAE T DM B2 G o T TR 255 B PR 3 45 6 S it 491 > 19 448 1 B A R 3

S B 1 AT, AR B S S O3 18 B RS S D B R S5 R I G A R R B R ER B s O 8
RN E L LPNGR

R S1: R B S, IR ICE R AT N .

IR S2: A 2D A AR, SRR A B RS I A R

IR S3: AW HREFRES A AEERR.

R S4: ENA R R R ER, SR FAR R B ZE AR b A )

IR S1 AN AR IA W T S101~ S105:

S101: ZZIEHIERE . AKPERNFE TR, WRGRTTE S X O35 TR EsdE. %
BOGE R B X D RF AL, HRETEWIEEL N, dHTEoLE R HR AR 360°7 R 3A5E,
WO B IATE MAT B R R AR B Rl I 52 X S B AT S . B0 A E AR 1.8 K =i
e b, BERT DA (bR A B AR, 8 i ASE B ARSI R, AT AR R Bl s, SRR
EEINER AL b6 s NN 1F = R A s g =4 ol 1

S102: mz#EE SRR ARKPEHZWEIES M AN REE . BB R —% 5 TR EbiE
WwEM, REGIHTE MR Uy, L, s, -, Ly 3R 0] B A R AN AR B B, 34k 3 Hrp
HERRZHFES d; (Q=1,23,,n). HTEZEY R HTREBFROME AR, mEEs
AL ERFFEAL, E— BB A, BOCEIATERE—E 27 i 2888+, B REdEvRz
Z TR &4 (EASET, RAEETERSERR) . FKFTA Tt 523 MES
(dy,dy, ds, -, dy) RETE—HD, XL GG R E H BT BB . A 22 00K A mlind 09 25
ZEE ST REAGHTE S, WERIEN 0.05m, K SaTiEAN A SIS (ay,ay, a3, a,) 5H B
Bz AR R (dy, dy, ds, -, dy) BHATZSy, WEBRATAZE/NTBIE 0.05m B, M TERTE SR
2 2 M 3 fiw, AR X P35 R GE B SR s SRR E g 1.

S103: ZZi@ HARKM . 20T RGN S a8dE, Hha s e SsmZi@BEir Wah%E. EVshERIT
N, R A — B R PEER P S S T EBANIE B R s 8 SR Ah, BT S E8EE R
%l DBSCAN RFRHILTEA H il ROMEOEHE A RIS 16 BEOLHER: 360°R [FI{E5 1, Hoot+—
I EAR S H A STE X J7 A Y 7R LEE BB, TR Z U7 ) B AT, AT R E X DBSCAN
SR HP R PR BE B A U A T it



WO 2023/213018 PCT/CN2022/109003
3

Dyow = JAxZ +AyZ + (A?Z)Z 7

HA Do ABRIREEES, Ax. Ay, Az HFR EBASAE X Y. Z =N BRI R 248

FRYE SO S T 18 25 = S R RS I8 H AR s = S (B A A, 2 381 DBSCAN HikS4: &
25212 Eps Ml /NEZ T AN MinPts. WIR Eps I8 K& SECRFE BAs# RN — A HEs, /MR EF—
Hbrg R A B, W0 MinPts i K2 S ECCHE H R IR B 5, /N2 S80S SRR
WHFR, B2 Rk E SRR Eps N 12m, &SN MinPts A 5. ARG TR X &
T B BT A T % 2 R 2 A X3 A0l H AR, FARIE A RS E H AR s s R IEZE S, T A H s 3R
EFBER, FICEBNERHHREER SR E. 5B 4 oy BN R.

S104: ZEMHIZATPIR BRI, (5 2T P se Wi fv s 1588 H AR IR IR 7 EREUZE AT R, A0
AEPIEE (n-1 5n WD) BEFE R, )58 DBSCAN B2REJ7 12204 R — 2259 H bR P8 i B i i 5
BRFR—NME, HHXLES 2R — BE5, 285 AMEBUELEHNIEEE (n 5 nel WD, A R
JEATRG, BREMFRE, B 205815 B AR50 H B A s, KX i i) H Al & 7 —ie,
BPFS20 T Z B AR WIS T8 27 ER A S s e 2 A oC M, 18I S Ay R G se iR G, EmH
br B 2SR, TR = B ARBRERMER 2R, 255 5 Fn a2 X D Eifs T iil. 54, %
IEAT 2 (AP 2= SEGNT R, X TR RS H FRAT S s, #RnT DLy A oe e, Wi MIEs iR —Fh
B, Gl W R N RN, PRI R I A S R R A A TS B A B

S105: FRUAT AR SIE. Al 4 THEE BB, AT R 258 RS 225 5T e 22000
R E SRR A R E R, RIZERERIAT N . & Ja xSRI 2R EAT U, ARAE R4 X-Y Ak
Prfr BAR, KRS TP N EAT UL, ARBPOB ST, BRSBTS N H B SRTER
RS . BT AR BEN O B RIRTTE B A X g, AT DARYESE X I 244 T B d B /), [RIBREE B /N
R, HE AR AT N R BN AR DL R N (D) BB AR S AT R AT MR — 43S, () /IS
TATITT IR B 22/ T 50 (3) BRIBZEH 00 AT AR IS AT B0 4210 J5 CRISAT I BE 25/ F- 30m CRIER 3t A FE /)
F 30m). SHE 6 Fron, AR A E R R

PRS2 BT N AR W R S201~ S203:

S201: HHEZER 2D AR GA . W TRk @ R, e AT, s3I PAT T
I, PR e A S AR H bR S S E XOY P, # 3D 1A a2 a8, RENHRS
BEAT AL SR A, AR /NIRRT R B R AR 2D I RS, KK T s, B3RS ERA R &
BEAL (G DU AT S AR, TR BN R 3  R~E R 2 S o AR o

S202: TFEZEMATRIME .. HAirEWEEE S LS B bR A0S A A8 A E S Bt A 2]

(el = 1) vl = DYF(iCh) YD) 5 BIREAE by B2 200 2 s B A, IS B /454
A S AT U R

J(xxk)—xxk—lnz+(yxk)—yxk—1nz
vV =

(8)
tp—tk—1
S203: THE RN ER 0 R] o R R ot I A rh ) B) BT S o] DU I R — it A S W R A BLAE B EAS F),

B 8 Fi (xpr o) W(xrs yy) A1 S AR RIER I AR 7 S R B AR, L, WA SR K,
Lo B 8 748 T 545580 45 ) BELD g BB I EEL Dy g

Dheaa = (x5 =)’ + 0~ )’ @
Dyap = Dheaa — Ly (10)
PR S3 BT N AR W R S301~ S303:
S301: ¥ S2 FRRHUEI ) = 20 HF R OU AT 1845 B 8 A, B STI0 TT 38 BE A S R R o AT {5 B R 3R
DT EM AR EAEERRBNAE, MG EmEilgk. 25K 9 Fn, MR 059
WY EEAEN TR 1EE:




WO 2023/213018 PCT/CN2022/109003

4
R 1 AW R s A R O SR

=5 PV-Position FV-Position PV-Length FV-Length

FAL m m m m
R | ATSEWRMEAR: | RIEWRA E AR | TR ERREK i RS

= PV-Velocity FV-Velocity Headway Gap Distance

AL km/h km/h m m

L kI EE CRUJE Y | BRIOIARE 5 ZR01R
R Hgﬁﬁf %ﬁiﬁ? A S RUEIN | Kb B (R
= T B B

S302: FETA X EIHIRMAT AR & MG S, DAERI M IIBET 85 (FV-Velocity) AL
Fr, DABRGBIEIEE (Gap Distance) AAANR, Suitsriide— MRSt A2,  BRO A) R AR 14 5 PR 4250 18
A Z PR FR . IS EIE TR, 15T RS A O AN R, A PR T BRI ER S AT
s Tl Rt ) P o R 2 A0k T PRI MG DR TG DK, G — Tl SRt ) S o Rt 2k P G R TR /) 5
A5 %EE 10 () FE 10 (b) A,

S303: HMHFEMEGEAHERR. 2%E 11 fin, B0 EMEENSTTRIN, SEmTal
WIS, AR IIRIEZ), Ui A AR RSB AR FRT, RO B DU R R I A
X H bR ZE AR BT P i 2 () SR (1) PR 0 O Rl 2 e AT, o4 SRR ] 9 ol 4 T 8 ) 6 KT kS, R R 2
TEAT SIS R AR T, BRSO E R0 S 25, H AR SRR/, W7 N EH
PREE BN & R TA TAE, B3 AAEUERFEER S0 S EWmMES, DMEERABER4N
I ZIRe i Ul AR TE, SERGE ., RIGTE B AR B 2247 Rt CRIZEF G678 B BERsd #2
RIEA 25 02 A B A SR, RN AT Ry &5 0 B8 E 2 BN ERAT N, k2, &HBWRE
S0 SR Tt ) P ot A R PRI I ORI RO, 2B B A B @B R =R

A=A RS, ARRAIERALSTEAEERR.

e_{L*ﬁ%ﬁﬁﬁﬁ%ﬁﬂ%
0. BHATAEFEE

IR S4 TEH N B RIA W T S401~ S403:

S401: EHLE ZigBee W4 I, 5 BE IRl A 45 RAR M o AT S5 459 N B0 /& gh H AR 290, AT
1 AR A ) R % AR YR X (5 AT R ER g g ), SRR W R

S402:  FET RUIk R HT B A ok 2 11 AR A BRBA T«

(1D

A AV (©), 6= 1
WD) = dfoermmy oo o e
[ax@®1'N ©. 0=

Hrfa, (t + )R + T2, ABERRA, v, (6 + TR W + T 211
HIE, AV(O)R R AR S AT REME ZINREZE, AXORPELEHZINRMRER. Ay, my, yE
ARG N BRI R AR LS Ay, my, L PRS4SRN ZE R R A T VA AR
ZH.

FERIAS R 25 B G R I, SR L R BB 17 0 R s B AT P ], BIVT 23 R oL, S8
] 12 R A A0 T R 2R B ] 0, SE 2 2 B R B R A R T

S 1. TS Ik SR BRI [RDE AN T Ls, PRI T IR & S HROHESE, £E 0~1s Y N 4T
WA ARVER T, BB SB[y C R 2 4.

fifi A4 BVE T B S 40br e , L R B A, g7 = S8, B BOR(A, me 1);
WHE T RAREE AXET WXL, ZBXFERN08; BRE T IESIARAE, BRFENO.L.
B 500 HFEALIRRIEATIRE, PRES R UL 2 Fios:

R 2 MAHBHIREL R
[ mmiET [ 0os [ ors [ 025 | 03 | 05 | 08 | 10s |




WO 2023/213018 PCT/CN2022/109003
5
A 7.76 7.88 8.01 8.35 9.20 10.1 8.92
m 0.15 0.21 0.28 0.32 0.38 0.34 0.22
1 1.17 1.17 1.17 1.19 1.24 1.26 1.17
RSB B R, TF R R A ] 0 T AR S, IR AIX AN T T o T AR
TR ZE, W5k 3 fis.
3 BATRZE
Fe SIBTA] T Os 0.1s 0.2s 0.3s 0.5s 0.8s 1.0s
HEIRZE (mis) 0.232 0.153 0.299 0.344 0.434 0.453 0.472
fi# iRz (m) 0.376 0.171 0.345 0.447 0.556 0.694 0.983

Nk, REFRBAE T N 0.1s FHHRZER/D,
7.88, my = 0.21, ly = 1.17,
SEhtf 2: DASEHER 1 AR 5T A S 4R e, RITET = 0.1s1B 0L T 240y, my, 1R
iR, MR RIS R B A AR, PR RN TR T, AR RN SRS
$%%@ﬁ,uwﬁi$M%#
TR T[S I NGB 2R BB R R ot s U, E BR 2R 5065 A0 20 1) R 0t ) BE th s i o st o 3R . 7EIX
HEINFNMESSH: BN LA Dy MBI B D opange o
Y IRIO A BE Dy ap < Denange™ > HRUOZRAF LI i A2 0 2 AR B (R 4 A0, 2 7 00 438 IR e ik 2 A 4 11
Sk, BN ZE M ZETE BT 7 DR 2R RN, G ES 08 230 ) o SRS e R A | D 3 21 AR T B e s ], P R A
TS HEE, UHEEHANBERR. BHLAMNEEANRRLEEM, WEMRGSA TR, H3)
R AR A
YIRIO A BED g < DisqreS, ZRHRULET 2 T0VE R 2 AT WIN A, AREBRECIRIL, IRA 5 50T
FIBR, RAEZEHEN. Fik, MERI0AEEN T/ 22 405 8 H SR A0, K i 2250 5 i ik e
AR, RIRAH SR N W R R 7, BB M Dyap > Dyare M FUH K E G 8 25 2 SR I BR B 4%
W77, B E 12 fiR, &% 2 0 R 20 TR 0 2R N PR ot st SRS R B
R SR S G AT, AR TE AL X R T, S/ NE BB Dy e = 10m, ZIEFE Depange = 15m.
S403: DIATSZEWEMIIES (AR EMRERER MRMEMNYIGEE BEENCHER, B
AT DR EAL SN . e 2R ZEAV (), e 20 ERE0 I BEAX (¢), BRI ZERNAEL 4+ T 215
v (¢ + T)o Y BRI SN BR T IR F a,, B FEH R0 I E L, THE R, T
EIEREAT .
2K 13 (). E 13 (b) RRIBEA M HNLS R, HAE 13 ) LW R EEE 2, K
13 (b) R EWA i, B Bty SR EsTihigk, IR ih 2oy IR o 22 56 H
Seh 2k, T R AR AL 00 T h 28
HIE S R A T — FRERRER AR R R A, R ARG TPAT LR S5 AR R8N R shas vk,
Bl 14 s, R RGEFE: RERRIBEL 501, A T REFAMIE A X DA @EHE, R HEIUZE R
T WORAZEAE BIREUSEEL 502, A TMEEH 2D A A, RIS HHRZEEE, ridmas
HEIOR A 5 J2 AL HE R0 1 3 O P R R Bt (RO B P W 2R i TR 503, FHTARYE AT id = 43 HER U AE
WBER, HTR—2E FHWRER SIS ERNSTIRE, RN 20 8T 22505 1 i 18 5 A PRt 7] 5 b ] (] AR
R iR, HB AT HR A AR SR EMAERR,; Wb HIBEL 504, A TEWNAREHRER,
SR FEHH O ) 25 28 85 it 2 1) 4 2084 T
A H T P AR S it 4] R AR P 2 R A 1) R 4 5 A P R S it £ R P 2 R A ) R T AR R
R, BA5HAAME N HFET IR BT T A RIS 28R . A o sty 20 4
At —Fh 5 003 S 7 30 AT Rt B 45 0 R 0t 5 ok 7 Y N R T W, DASRAT R AR s g T v
A FR T S A S fR 2
WSERE 15, HonH T ARERN— st 7 Lt — e F &g /. i 15 fin,
PR B 7 5% 20 (3. ARFE S 200, TEAERS 201, MER 202 FUE{S D 203, FrR kb 8% 200, {5
FEH 203 MfEf 4y 201 Mk 2k 202 iR, iR (A28 201 WG A vl fE TR AL B ES 200 Bis ATy

KRB ZHb e RNE RN T=0.1s, Ay =



WO 2023/213018 PCT/CN2022/109003
6

TFHEAET, Fridab3a% 200 BAT Tl vh SRR 7 B AT A B i A R AT — St =0 $R 4 1Y) 22 i R
i 45 1) g

Hor, FAESE 201 nfEE S S EBEYLEEEZMSS (RAM: Random Access Memory), o[ ek
FEAEA T E B2 (non—volatile memory), @il &/ > — AN FEds. @2 —MEEEND
203 (A D& A 4R B 4D M R A M o5 2/ — AN HAh W o6 2 [ @ 5 & e, w7 DAE A B
FUIR L ASH L BRI A, Mgk 202 AT LU ISA Mgk, PCT MZRER EISA MER%E, Prik Mgkl bloy
bbb R gk BPE Rk, A K, A 201 AT AEMET, TR 200 7EEUE)
PATIE LS5, PATHTIRTET, TR A 5 5L (] 4T — SE it 77 2038 7 16 BT IR 42 300 BR gt 42 o1 5 92 ] DA JBE
T ALEEE 200, B B ALELEE 200 SEPL. ARIEEE 200 WTRE R —MEER .G R, BAGES AL
HAE . fEBE RS, LREN S DT DUE I A B 200 Hp T A 1) 4R RO 4R R I ECE R A
TE A48 2 el . R i AL BEES 200 W DLl A AL 2R 4%, G FE Hh e 4b L 28 (Central Processing Unit,
fAIFK CPU) . [ 25 4b #E 28 (Network Processor, &IFR NP)&; 18 7] DL #0105 5 Ab 2 4% (DSP) . & H &
FCHL % (ASTIC) « B A AT 4 F2 7] B 41 (FPGA) B3 AL v 4 A2 B 4R 48 . 20 S VB AR i 1B 33
Gy SRR o T DL SE BB AT AR O ST R i A RIS R DR O ARAE R . Gl A AL H R
A DL AL B 38 B 2 AL BEAE AR T DR AT AT I B A B AR A o A5G AR RO S A T o T B T 2R
BRI DL B AR L R R 0 A B AR AT SE R, B P TR A Ak 3 ) B A R R A AR R A S AT TE R
AR AT DAL TR A8, INAE . RILAP 48, TTgmfs R A7 il 48 B0 AT 85 v 4 P2 A7 i 4%
AT 28 S5 AT B AAE AN B o ZAPREAN AL T A7 %% 201, ALFEES 200 B2 EUAF A5 4% 201 IS
B G HE e IR IR IR A% U S e A 4 A I R A 5 A R S e 491 i £ 1 ZE B R
st T EH TAHE R KM E, BES5HRM. 1847 BUR IR 77 A R B A 28 ROR .

A H I S 7 TR B AR — B 5 A IR S e 2 A ) 2 R ot 2 ] Y B P T L T A
I, ESHE 16, Hos H BTSN SR B 0a 8 30, H EAE A THENLEE T CRIFE R 72 a0,
FIR T ALAE 7 7E A0 B BB AT I, AT A I8 AT 2 S ey =T 46 (AL 1 2 40 R ot s o 7 9 o

TEG AR, TR TSN AE A BB TR T DLAEE, (AR TAHAENA (PRAM) . #E
BEMLZ I TGRS (SRAM) . ZOSFENLIEEAZ i8S (DRAM) . oAb R BENLAZEUAZ i 28 (RAM) . i
1EfE5% (ROM) . HEFTHERR AT 4078 Hiq7 i 3% (EEPROM) . PR IACAZ AR SR fh e . REVEIEtE AR, 76
WA —— Bk,

AR ) A ST A7) B2 AR 0 TH SR 0T TR AEAE AT S AR FR U ST A £ b A 2R R B s ) ik T
MFEMEHWER, BAS5H AN NARFIRH . BT80S R A 28808 .



WO 2023/213018 PCT/CN2022/109003
7

W HE kB

L—Fh e Rzt ik, FURHEAE T, Frid i ass b iR

S1: SREI AR TER AT XA R, RA IR IR MR I AT A

S2: AR 2D WS EARAL, FREUE S HER A EAE R, BT A MR A IE A5 R A R
W 32 72 AT Bt [ B

S3: RYEFTA S R ZEE R, HiTF—FE L BnEFHS I SERNSITRSE, R HE
SR P T o S P P Rt ) B R TR AR L ey i 2, AT AT B AR R B R S B A A R

S4: EFXPARIE B R EE, AN SRR O R BT

QARIEACRIZL R 1 Frid M BR s ) JrvE, HAHEE T, DB S1 & HEHERE, Sy
SRR, EEATAN, FEREESITOARE, BRI TR SR

3ARIEAFN ELR 2 Bk i R ER sth#5 hll Arvd, HAMIEAE T, AriRAs i@ B dnfrill 7748 DBSCAN H2EH
%, EAREEOCE R S R R SIS IE B AR e s S AR, e TR R 2Rk R A N R
AN, AT BASEI, SR SRR AR OC R IE G AT A E S 2 (M AMX A8 H Ar, FARTEAS FASE H s
MR BRIEZESR, AFTE BArRASEERH EREHAR, Fid s8N 2590 B e B =R A 2 .

AFRABERUREL R 1 FTIA R ER bl 7y v, HARIEAE T, IR S2 AR I 4% 2D 14 7 ey
FAFE: B ERE A SRR XOY P, REN iR a7 IR, A ARYE s/ N AL
JEER AL A A

SARIEACFIELR 1 Frid P R s il vk, FAREE T, IR S2 Frid SREE /0 Jr R Al As B 5 B
TriEN:

B R GRS RS, R R SR E ERBHAR T P B A E L, TR EIE
BT R BRI FE AT E A EORR, THEAFRIERIAIEE

6 MRFEECFIZL R 5 ATk B 5 ER szl v, HARGEAE T

JIT IR 2 ) W ) TP, AR ) BE D g, PR VRAD TS

B \/(xi(k)—xi(k—l))z+(yi(k)—yi(k—1))2

Vi =

(1

tr=tr—1

Dyeaa =\/(xp_xf)2+(yp_yf)2 (2)
Dgap = Dheqa — Lp 3

Herbo g AR R , (xo(k = 1) yiCk — D) )A(xi (k). yi(h) )8 AN AT, i 2001t

B SR B AT Dioga 1D gap 2 B MBI R ZE Sk B S BRHIIBE, (xpe 3, )W (opr yy) 25000 2580

BRI 2SR AL B AR, Ly AT I K

TARTEAUH ZEK 1 P B 2R Bt 72 05 3, HARIEAE T, AP ER S3 Fnid AW A7 B AR 2R 8 5 D2 15
BABEERIIIEN: Gt oAT R IR B RE A A A L, = BR8] 2R 3 P AR T st /)y, 25
W EABEEERE; 7 IRIR R RO, N A R R RIE .

SARGEAUMZLR 7 Frid MB35, IR ALAE T, ATt X A ) 2 %m%u,%ﬁﬁfm$
PR R VAR A AIEAT, IS IR HAR A T B RS, MRS RN A
PO BRI R F AR A AT I SR ], TSR A AR AL I 2 s i e

OARTEAFIZR 8 Frid MR iER sy ik, MR AT, b B8 ER N EEEEAMmsA, A
PR

2OV ny (), =1
a,(t+T) =1, BXOIY (4
n - AN[Vn(t"'T)]mN AV(t) 9 _ 0
[ax(6)]'N U

Hrfa, (t + T)RE n MR+ T ZIPIEE, v, + T)REFE n MRIZEFEe + TH ZIHE
E, AV@O&ZFE n MRIVEFSE o1 DEFLH 200 E 2, AX(C) AR 418 b 21 1 18] [5 B 25
Ay, My, OESER N RSO EE AR S, Ay my, CAFRE N B R R R
LiEzGipaprSinl b =



WO 2023/213018 PCT/CN2022/109003

10 BB BURIZER 8 R AEHBab b7, SREAE T, 508 0 ROl R B e
BRI, SYAMGI AP BB /N 2E AR B Dy o ISR B Dpgnge

I BRIL B D 0 5 Denange AN 7 Dgap > Donanger WIAKSAAT %516 25 00 S8 4212 I 1) 26400
BRBE I FD 0y < Dopanger PEAFAINTA MAI0 B 7000 B ZE AR A EAB A, 0T
SRR NS PR A E, AT BRIRIBAD ygp Dy FU RN #Dgap > Deager MARLEIT
8 0 B BB AR B G s 7Dy < Doager FEAMGTEITERUR, AT HABRIL F 0725
BRI S, ELBI EDgap > DoageJi - FHILBFAVIT S 170 5 4 TR b e



WO 2023/213018 PCT/CN2022/109003
1/8

HT AR E
%R (S EEE -

l :

A NOERb L
1

1

1

!
TR T AR S5 1T
}

193 D ARSER, W
FHRHELHREER
!
HERMFPERE SR
S e
!

GEEERD
| FRAREER

FARE T EEmyai
CE L Vo] FERBFN
ke R R R

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, —
FT-RANE L ATINRE BT
SRRk B

i




WO 2023/213018

PCT/CN2022/109003

38

2

[N

vim

-i8 ¢
-2k

Sk

Hiox

% SR NS N . A T TS N N

w

vim

8
0

20

i
iy
12
{3
i
{5

Bt A e A g i AR

......................................................................................................................

Y

~30

28



PCT/CN2022/109003

WO 2023/213018

3/8

M L Vi

R AT S
o

s

R R e e e

N{%ﬂ&n\.‘\{i‘t\i\\\o

ke \N\\w,\\%mws\\% e

N AN

B
KiH
g+

e
7
%
; z
........................................................... R e
g
7
Z
K
Z I L
o = = s
o P
5

&

48

34

=3

it

~d4f -3

~&8

X1

K5

LN =

o i A

¥

FRG )

K6

i)

(x> ¥

LB SR

~

%o £ Sy

=7
e T, %
\ :,.::W "%

L T
kT -

TR e e e S kg

Bt 4 I Y Y by

LL]
24
w5
14t
. 3 .
-y i

A

%

§

-

i

-

R

-1

k7



PCT/CN2022/109003
4/8

WO 2023/213018

18

N
4

s 2t
z o
wE o5
.. 5 "y G e
M. stk
.
m &
e
% Sz Z

3
#
i
4

&,

30

K 10 (a)

7
¢
§
i ;
:
;
4 I - i
w7 ‘ ™ !
m “ } <
: P
" P
Mz %
L._m i ..‘w : i
Z mz\.;:!tmu ‘
¢
?
:
: ;
w ow® e v e @ w o o wm
s k=g -t - o o

g
e




WO 2023/213018 PCT/CN2022/109003
5/8

i

Lo O

12
B
'\} ), 3 <
B s W W 48 % =W 8

W (/i

1# : :
-3 ~38 it <1 f % 3] 38 43 54 B ki3




WO 2023/213018 PCT/CN2022/109003
6/8

LR ORE R |,
A L Rl

e EES
3 SR A

RS
]

%&%%b%
&m&%ﬁmﬁ%

K12

fee

[¥e:

i
il

K13 (a)



WO 2023/213018 PCT/CN2022/109003
7/8

A%

@k

3 ] = 3 3 5 &

$E

K13 (b)

f
i

R VU501

O A (5 B AR AR 502

H b e 22 = IR 503

BRI AR 504

A 14

202

03



WO 2023/213018 PCT/CN2022/109003
8/8

& 16



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/109003

A. CLASSIFICATION OF SUBJECT MATTER

GO08G 1/01(2006.01)i; GO8G 1/052(2006.01)i; GO8G 1/123(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO8G

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

gap, speed, velocity

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, EPODPC, WPL: B0, # 4, Bz, =, Bk, [B]EE, BEE, HE, following, overtaking, intention, distance,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

PX
claims 1-10, and figures 1-16

CN 114596712 A (SOOCHOW UNIVERSITY) 07 June 2022 (2022-06-07)

1-10

Y CN 110299004 A (SHANDONG UNIVERSITY OF

(2019-10-01)

description, paragraphs [0006]-[0040], and figure 1

TECHNOLOGY) 01 October 2019 1-10

CN 108682184 A (JIANGSU UNIVERSITY) 19 October 2018 (2018-10-19)
description, paragraphs [0043]-[0059], and figures 1-2

CN 113487874 A (CATARC (TIANJIN) AUTOMOTIVE ENGINEERING RESEARCH
INSTITUTE CO., LTD. et al.) 08 October 2021 (2021-10-08)
entire document

CN 1719354 A (SHANGHAI JIAO TONG UNIVERSITY) 11 January 2006 (2006-01-11)

entire document

entire document

JP 2006259948 A (CLARION CO., LTD.) 28 September 2006 (2006-09-28)

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

D&

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

21 November 2022

Date of mailing of the international search report

20 December 2022

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2022/109003
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 114596712 A 07 June 2022 None
CN 110299004 A 01 October 2019 None
CN 108682184 A 19 October 2018 None
CN 113487874 A 08 October 2021 CN 113487874 B 01 July 2022
CN 1719354 A 11 January 2006 None
JP 2006259948 A 28 September 2006 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2022/109003

A ESIRbaES
GO8G 1/01(2006.01)i; GO8G 1/052(2006.01)i; GO8G 1/123(2006.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
608G

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

7E [ P 2R i 2 10 P 1 i 12 (RO 8 A4 7 %Hﬁ)ﬂ ffe R CfERD )

CNPAT, CNKI, EPODPC, WPI:ERuh, #EZ=, B, =K, Ak, JHiE, BEZ, #HE, following, overtaking, inten—
tion, distance, gap, speed, veloclty

C. MK
% A* SISO, MR, JSREARSCETE HH 2 AR 5k
PX CN 114596712 A (FRHK%) 2022466 H7H (2022 - 06 - 07) 1-10
BFESR1-1000, FE1-16
Y CN 110299004 A (IUEAEM T K% 20194F10H1H (2019 - 10 - 01) 1-10
BEEH550006]1-[0040] B, K1
Y CN 108682184 A (Y7 K%) 20184E10H19H (2018 - 10 - 19) 1-10
BEE 5100431100591 B¢, [E1-2
A CN 113487874 A (FEWRERETEMREER AT 2) 20214E10H8H (2021 - 1-10
10 - 08)
e
A CN 1719354 A (E¥ASEAZE) 20064E1 8 11H (2006 - 01 - 11) 1-10
e
A JP 2006259948 A (CLARION CO., LTD.) 200659 H28H (2006 - 09 - 28) 1-10
e
[Nacssepprecms: b . TR R
x5 FISCHER R, w7 AEHTE E BRI B 25 A, 5 R ARAL, (H % T R
“A7 UL IR T I SR — B A F St R 16 B8 B RO 7E e SCE
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
~ B “Y’¢uw%mz# 3% R — R R A ST S I
E%E?ﬁ%%mﬁ%l LR i ERSCtE Cn B ik Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20224E11 H21H 2022412 20H
TSA/ CNF 42 F% FITHE 25 b b SZRUE R
o [ 2R 50 R AR (TSA/CN) jt,fi
oy [l T X B 1A PG L4565 100088 bl
£E5S (86-10)62019451 15515 86-(10)-53962600

PCT/1SA/210 3 (58271) (20154E1 1)



R s 18 5
XTREERNESR PCT/CN2022/109003
W B 3 PR S SO el 7 e el
CN 114596712 A 2022F6 A7TH T
CN 110299004 A 2019F10H1H T
CN 108682184 A 201810 H19H T
CN 113487874 A 2021410 A8H CN 113487874 B 2022F7H1H
CN 1719354 A 20061 H11H T
JP 2006259948 A 200649 H28H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

