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Research on multi-lane longitudinal obstacle avoidance control algorithm
XU Xin, WANG Xiaolan, GUO Chen
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(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] With the emergence of multi—lane, the increasing number of freeway ramp and road characteristics make the vehicle
driving environment more complex, which leads to the occurrence of driving accidents easily. Considering the complexity of the
driving scenario, the multi-lane vehicle state and the complex road condition collision types are described, the vehicle correlation
and collision mechanism of adjacent lanes are deduced, and the influence of the neighboring vehicle state on the vehicle is fully
considered. The collision risk is determined by considering the threat posed by different vehicles, the threat of lane change risk, and

the threat of driver attributes.
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Fig. 1 Schematic diagram of vehicle side collision
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Fig. 2 The collision of the preceding car into the lane of the next
car

AR 07 AN [, A5 2000 i il 48 A A (] 5 T, X
(2) = (3) .

3 L H H
d, - gftanﬁ + 7E cost — —
T _g o 2 2 2 (2)
fmin vy, B v, * sinf
cH L H
d, - Ef - ftanﬂ sinf — —
Xma; ,va vf . Slng

Horr, vy, A A AR 1) J7 18] LR 0 5 d,
SR 2 22 () P SO T BE R 5 SRy JB O ) G e R
B D, AR G BE RS 5 D, AN A xR R H
R TERE L AR

[Fi) 3L AT A5, Al A 57 B AN (] 28 i) il 4 19 EF (1] 1 [
HAK(4) FAH(S)

& L 8B L o .

. d, - E?COSG + g? - ?tanea smHE "

Jmin v = v+ cosf

\

L L
d ——cosf — (B - L - tanf) sinf +
T2 cosf
T, = (5)

Yumax v cosf

DIl 385 0 ) AR A7 ) RSO 2R X (6)

max

T =iD, (6)

X T A 5 PN A S R A A G A O i
WARAE LR TETYH, FE N o, PIINAHT B A
C BB Bt e A B 2 B IS PUNTE L, AR X7 B
wnp 3 froR  fakim F A7)

a a
— arcsin — < 0 < arcsin — (7)
21 21

B3 AMEFEEERLANBEFEGS

Fig. 3 The scene of vehicles flowing from the two lanes
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Fig. 4 Vertical obstacle avoidance risk assessment system
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Fig. 5 Longitudinal obstacle avoidance control algorithm structure diagram
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Fig. 6 Vehicle velocity profile
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Fig. 7 Four random position assignments for vehicles
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Fig. 8 Diagram of vehicle threat level
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Fig. 9 Simulation of longitudinal acceleration obstacle avoidance

under different controllers
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Fig. 10 Simulation of longitudinal deceleration and obstacle

avoidance under different controllers
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