wO 2016/208710 A 1[I I/ N0F 00 00000 OO0 O

2016 5 12 A 29 H(29.12.2016)

(12) fF%E‘FT%;’JJ%%’J(:\EO“L\’C’AFﬁ snt-EfRHRE

(19) tH SR &NBOFR A HEHLES >
EEHR g
@3) ERA BB _-'9//

10) B RES
WO 2016/208710 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72

74

WIPOIPCT
EE5F 2 4E: 81)
B60W 30/12 (2006.01)  B62D 101/00 (2006.01)
B60W 40/10 (2012.01)  B62D 113/00 (2006.01)

B62D 6/00 (2006.01)
GO8G 1/16 (2006.01)

B62D 137/00 (2006.01)

BEE (RTODLEWVEREY., 2 TOEFEOERNR
#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,
FL, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IR, IS, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS,

EfRHEES: PCT/JP2016/068797 LU. LY, MA, MD, ME, MG. MK, MN, MW, MX, MY.
ERHRER: 2016 £ 6 A 24 H(24.06.2016) MZ, NA, NG, NI, NO, NZ, OM, PA, PL, PG, P, PL, PT,
—x e QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ERHEDSE: BAGE ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
ERABDEE: BAE UL VOVNZAZMZW.
BriET—4. 84) IEEE gﬁﬁ@fib‘ﬁﬂ Y, ETOEHEOLER
. E & b .
#5B5 2015-128884 2015 4 6 B 26 H(26.06.2015)  JP f\%z 75‘1\5{ ﬁﬁ:\%} "*SRDIPSL(];‘TV»S(;H»TZGI\{[J»GK%MLI%;S’ JNfY
HEEA: #R KT > Y — (DENSO CORPORA- S (AM, Az B, K6, K2, RU. T1, T, 5 —
TION) [JP/JP]; T 4488661 BB N ATHEEFIET 1T 0w /% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
B 1&H Aichi (JP). ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
OE: M I OKA Kammichiy, Tasssoot B 05 e 0 00 TG SR o oW K
=] NS 73 A = > > > > 3 3 > > > > >
@Exmﬂifhli:&fg)ﬁ1 TE1&H# #ALTr ML, MR, NE, SN, TD. TG).
RMTAREESE

KB AN EH Z(TOHDA, Kiyoshi); T 1020083 &
HEFHHRMEI4 —3—-30 HMEIMKE)L
M P D I45HEIESEFHEFT Tokyo (JP).

EFEREHRE (FHF 21 50)

(54) Title: LANE DEPARTURE AVOIDANCE SYSTEM
G4 RO  EIRERIIF & X T L

(57) Abstract: Provided is a lane departure
avoidance system (1) which sets a target spot to
the front within a lane in which a vehicle is cur-
rently traveling, and using a fifth-degree poly-
nomial versus time, calculates a target trajectory
which is a trajectory in which the vehicle will

. S
@, Fouw SRESH
5D
A BER ’/" = \J EoPE
Pte .. T .& DD
& — sxemam -
1 ¥ — =~
< GilaL L Mo Rl
GG | SREEXNE FF
n
HH Sl BoEEg $210 I vehicle departing from lane?

5240

FRRBIE (FIATER A
NAT : WM, B ()
w4 YR(G)., £E

5 — HEHE GRE R il

Tendiz AT 758 o EBIEN BRI REBE M

SREBRIHM 51 . MIREHESRETHF T, C1 -Cﬁw{ﬁﬁiﬁﬂﬂ

$270

§250

YES KK

$260
ERIEIZIHONT

VES Kk

BT B M R Y RN CimL T m

$280

7ol

l}ilii!EVend, 38 R R

= ESOE () B ﬂ

S RELEE G

B i (SRS E) HH
BEEEMEEE. BRPRE
BittALLTORSHANBEEE

T

END MM

$220° No maneuver by driver?
$230 Acquire vehicle status (control start point)

Camera: vehicle lateral position, lateral velocity (yaw angle)
Sensor. YR(G). vehicle speed

5240 Calculate first target trajectory (fifth-degree polynomial)
Set initial condition and end condition in fifih-degree polynomial to
derive cosflicients C1-C&

Galculate optimal value of Tend such that steer behavior or amount
of departure is within target range

$250 Has vehicle returned to inside in relation to target spot?
$260  Straight trajectory flag ON?

$270 Calculate second target trajectory (inear)

Derive linear trajectory on basis of set lateral velocity Vend and
Iateral position yO at trajectory changeover

$280 Calculate second target trajectory (fifth-degree polynomial)
Derive fifth-degree polynomial trajectory using current position as
initial condition and lane center as target spot
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BB First trajectory

CC Lane stripe (solid line)
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MM END

travel to the set target spot. Thereafter, if the
vehicle travelling along the target trajectory di-
verges from the target spot in an orthogonal dir-
ection that is orthogonal to the direction in
which the lane extends, and returns to the target
spot, then a determination is made that it is ne-
cessary to recalculate the target trajectory. If it
has been determined that it is necessary to recal-
culate the target trajectory, the target trajectory
is recalculated. In order to recalculate the target
trajectory, a fifth-degree or higher polynomial
versus time or a first-degree polynomial versus
time is selected, according to the state of travel
of the wvehicle. If a first-degree polynomial
versus time is used, lateral velocity, which is the
velocity at which the vehicle moves in the or-
thogonal direction, is calculated and used.
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