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Figure 1 Lane change parameter definition

diagram of adjacent vehicles
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Figure 2 Longitudinal safety distance model
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Figure 3 Flow chart of collision avoidance algorithm
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A Safe Distance Model and Algorithm for Active Collision Avoidance Based on

Weighted Prediction of Trajectory
ZHANG Sanchuan, MA Xiao
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 45001, China)

Abstract: In order to effectively solve the vehicle-to-vehicle collision problem in the lane change of adjacent
vehicles, which could improve the active safety of intelligent vehicles, a lane change trajectory prediction mod-
el satisfying both short-term prediction and long-term prediction was constructed by using the weighted fusion
of CTRA motion model and quintic polynomial model. Based on this, the lane change safety distance model
was established, and an appropriate active collision avoidance algorithm was designed. The results of PreS-
can/Simulink co-simulation showed that the prediction accuracy of the trajectory weighted fusion model was
significantly higher than that of the two basic models, and the absolute deviation of the short-time and long-
time model was 0. 09 m and 0. 18 m in the established lane change simulation condition. The design of safety
distance showed that when D<D_ . orD=D <D<D

there was a danger of rear-end collision if the adjacent vehicles in front change lane. When there was a colli-

the vehicle had no collision risk, and when D

wmax ¥ wmin wmax

sion danger, the active collision avoidance algorithm would start and intervene the speed control of the vehicle
in time, which could make the vehicle slow down to realize collision avoidance, and finally maintain a safe
distance of 5 m, which verified the correctness of the safety distance model and the collision avoidance algo-
rithm with the prediction of weighted fusion lane change trajectory, and would have important theoretical sig-
nificance for the active safety design of intelligent vehicle.

Keywords: intelligent vehicle; active collision avoidance algorithm ; safety distance model; track prediction;

active safety

( BHE5E 97 )
Research on Pulsed Discharge Plasma System Underwater

and Its Discharge Characteristics
LI Haihua, WANG Kuiying, YANG Xiaoli, WANG Zhichen, ZHANG Mengmeng

( School of Environmental and Municipal Engineering, North China University of Water Resources and Electric Power, Zhengzhou

450046, China)

Abstract: In this study, the discharge efficiency and mass transfer effect were improved with the Ar/0, mixed
gas as discharge gas, a pulse power supply as driving power, and a specially designed microporous ceramic
electrode. Discharge characteristics underwater were systematically studied by the analysis of the lowest excita-
tion voltage, emission spectrum, active substance generation (such as -OH H,0,.0,), and Indigo Carmine
degradation characteristics. Experimental results showed that this system could achieve a large-area uniform
discharge underwater with driving voltage as low as 2. 1 kV, the O, proportion had the greatest effect on the
excitation voltage of the discharge. Although the attempt to find the characteristic spectrum of - OH failed,
active substances such as H and O in excited state were detected in the spectral analysis results. The increase
of frequency and voltage was conducive to the generation of active substances, such as OH, H,0,, O,, and
the dye decolorization efficiency. The increase of gas flow was in favor of the H,0, and O, generation, but
adverse to the -OH generation, and had little effect on the dye decolorization efficiency. As the O, proportion
increased, the generation amount of O, increased gradually, but the- OH, H,O, generation, as well as the
decolorization efficiency increased firstly and then decreased. Discharge conditions and cost problems were
comprehensively considered, the optimum condition of this discharge system was as follow: gas flow 200 scem
(Ar 80%,0,20% ), frequency 2 kHz, voltage 5 kV, pulse width 1 ps. The average decolorization rate of
Indigo Carmine reached 97. 8% in 10 minutes in this ideal discharge condition.

Keywords: plasma discharge in liquid; microporous ceramic electrode; pulse power supply; water treatment;

advanced oxidation



