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Model Predictive Control based Minimal Risk Maneuver Due to Perception Failure of Automated Vehicles
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Sensor malfunction and virtual lead vehicle scheme
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Movie of the fallback control

%IJ'ﬁl] ) I/j IJ Z.A Dynamic control algorithm

> B —OHAHEDR KM ﬁﬁjj)l/v/jwl/s'(wb

CHEHESNITIREN S, RIALEMES /L ZEET
D&, fRIALET) /a':1 1LUTC, EFILFAIF "Jﬁ[
(MPC) (CWEREmMT S > I\%‘:VEESZ@“% MPCr'lJﬁI]
22 (IR L SNTEIESEEZEROIRIER (IXEL
B CEITHE7Z3EIR T S,
Surrounding . Steering/Brake
Vehicles Ego Vehicle Controller
\/ \
Sensors
measured MPC
outputs & Controller
disturbances Extended Kalman 4
Filter update
lestimated states plant
Model
Linearization
/= _1 I/ y —] /%D% Simulation results

virtual vehicle undetectable area
{RZE B (JfEPRIIESE) S — /(:ﬁED‘C HE (I B K
S(CEETEIND. LoBEBGHITIE, BEERUELRICEE U
\ 15 EFZ:E? 5 — Cl:_ (L_ cJ: D , 'fJRfFE\Ei ﬁ__l (0  — ) j]\ 1= =] (% E1§§ — —eglo veloci';y ——master cylinder pressure 14 =
y — 43z e S0 eI T -velocity reference o
B) (CIEbF9 3. $ éﬁi __________________ © =
AN B s /SN T
giﬁﬁfﬁ EEII:L\':.IIE Safe inter-vehicle distance § $§: .-"M"n A S
TTC (Time to CoII|S|on)73\, B S DRICIR, J L —Fthers O ‘ 4 " Time (s)
Bl KRR (CWHBIRR/NFREIOEETRKD BRSNS = : _:gtttefarlgvcftlsf; angle e s "0 —
aj~’ ﬁ fi t %7_ d: L/ t ) ’%‘Tﬁ EEE@E \\/ Zj—_ A (i Ei HH O)?gu 1&'] % 1? 5 ;"’ 4 e e ....--'-- ............................................ i
N § e =T N ez o g
TTC > Tr Tf %m § 0 bz l l l l l l .10 EE
. . 2o 2 4 6 8 10 12 14
Publications Time (s

W. Xue, B. Yang, T. Kaizuka, K.Nakano, "A Fallback Approach for an Automated Vehicle Encountering Sensor Failure in Monitoring Environment" in The

29th |IEEE Intelligent Vehicles Symposium, Chang Shu, Jun. 2018.

Xue, W., Zheng, R., Yang, B., Wang, Z., Kaizuka, T. and Nakano, K. (2019), "An adaptive model predictive approach for automated vehicle control in fallback
procedure based on virtual vehicle scheme", Journal of Intelligent and Connected Vehicles, Vol. 2 No. 2, pp. 67-77.

(O SRURUR ¥ 2 E A T 5 R



	スライド 1: 自動運転車両の環境検知故障に対応するモデル 予測制御に基づくリスク最小化制御 Model Predictive Control based Minimal Risk Maneuver Due to Perception Failure of Automated Vehicles

