%46 & 10 D2 M- N 1 M = A < Vol. 46 No. 10
9 4E 10 H COMPUTER SCIENCE Oct. 2019

ETHEAXH LN EREEEENNEEZHAR

B OR kR OKEARA OB @' BEE
(FEFEXAFHFRALAKR KZ300161) (HEZEEXAFHREERBZWMARHA K 300161)°

# E 4 QP(Quadratic Programming) ik B A TH L F R EAXNN . AL ET BB EZRE M FHREIED
Lﬁ’—ﬁﬂi;aﬁlﬂ%ﬁ,x#’kmTﬂﬂﬂ/%mebé%éﬁ*aﬁézéﬁi EAR Sk, AR AR N QP#%’L?T‘T(@%
BN AR MEETATHEAN B XG9I FIR2, B L ERMENEREY R R EZH L QP BEEFHAKM
A AR EERESRON QP A XA R AL AW ERLER, FAEH P, 552 39. 8km/h, 31, akm/h»
20.6km/h #9inik FHAIT £ G A2,  E T OERPAMR LB R ET LT NRT . T RAZELELALA
HRFEEFEHT QP A Em T AR A RN 3 ik E T o945 425 R 47 5.95,5. 05,3, 7s, T ¥ ik F 4814
(B4 5 Y 0.5m/s*,0.5m/s",0. 4m/s”, kR K Am ik JE 28 35 5 #1 W ¥ 0. 16 m/s”,0. 33m/s*,0. 35 m/s* . 5 A FE %A
+$J—%‘a§ﬂﬂ PRt ke B A RA R, A B RALAEA .
KER FEERENARN.QP FE.BHAR
FEESES TP242 XHktRiIRE A DOI  10.11896/jsjkx. 190400147

Research on Intelligent Vehicle Speed Planning Algorithms Based on Trapezoidal Planning Curve
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Abstract Aiming at the problem of short deceleration distance and poor stationarity caused by late deceleration in par-
king process when QP (quadratic programming) algorithm is applied to speed planning of intelligent vehicles, there are
some problems such as short deceleration distance and poor stationarity caused by late deceleration in the stopping
process. This paper presented an intelligent vehicle speed planning algorithm based on the trapezoidal programming
curve. Firstly, the QP model of speed planning is established and solved. Then, the stopping process based on trapezoidal
programming curve at different initial speeds is analyzed.and its results are considered as nonlinear constraint to instan-
tiate and solved QP model . Finally.the experimental results of QP algorithm and the algorithm were compared and ana-
lyzed through simulation experiment and real car experiment. In the simulation experiment, the initial speed of 39. 8 km/h,
31.5km/h and 20. 6 km/h was used to enter the parking process respectively. The speed curve shows that the proposed
algorithm can advance the deceleration time, which preliminarily shows that the algorithm has the optimization effect. In
the real vehicle experiment,compared with QP algorithm, the proposed algorithm advances the parking process of the
three initial speed by 5. 95.5.0s and 3. 7s,the absolute value of the average acceleration decreases by 0. 5m/s*,0. 5m/s"
and 0.4 m/s” ,the absolute value of the maximum acceleration decreases respectively by 0. 16 m/s*, 0. 33m/s* and
0.35m/s*. The simulation and real vehicle experiments show that the improved method has obvious improvement effect
and significant optimization effect.

Keywords Intelligent vehicle,Speed planning, QP algorithm, Trapezoidal planning curve
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Fig. 1 Current position and trajectory scene of intelligent vehicle
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Fig. 3 Trapezoidal velocity planning flow chart
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