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Path Planning and Tracking in Scenario

of Emergency Collision Avoidance
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Abstract:To consider the problem of collision avoidance and stability when planning the emergency collision
avoidance path of lateral lane under high speed scenarios, a path planning algorithm based on non—uniform B-spline
curve is proposed,which meets the requirements of multi —constraint. The proposed collision—free path model con-
structed by two non—uniform B-spline curves has continuous curvature with trapezoidal change and satisfies the slope
and curvature constraint at the starting point and end point; and then,the environmental information is combined to
generate a collision—avoidance path cluster whose path shape is controlled by two parameters. On this basis, a passen—
ger comfort objective function is constructed ,aiming to select a local path with the best comfort from the path cluster

when the collision avoidance requirement is met. Furthermore ,the objective function and multi—constrains of the ve—
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hicle are used to obtain the optimized longitudinal acceleration so as to complete the collision avoidance motion plan—

ning. Finally,the model predictive control (MPC) algorithm specialized in multi—constrained problem is selected to

develop a linear time—varying MPC controller,,and the feasibility of the proposed path planning method is verified.

Key words: emergency collision avoidance ; non—uniform B-spline curve;path planning; multi—constraint; path

tracking
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avoidance based on B-spline curve
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Fig.13 The result of velocity tracking

14 g iRl B A S BB B AR RO RS LE . B |
ERES R ML BRER R A AR, R T R AR A
LR A AL P A AR 3t BSLR B IR ) BN ) A 22 5
Horr, R A m) iR 22 4 0.185 m (i, iR 22 6E
BEHEZ) , S R A i/ MRS O 0.353 m (5 &
T HARITESE ), RS (RUE - LT i)

5 T
— mET
M 2
3
E
P~

0 10 2‘0 30 40 50 60 70
X/m
B 14 HARRIZHR
Fig.14 The result of path tracking
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Fig.15 The change of lateral acceleration during path tracking

P 16 FIED 17 B IR s ok 8 v R R 22 o 3ok 38
FT I F B9 A Ak, AR R v, A
FA U 4 W HE /N T 16.34 deg/s,  ELBTC 0 £ 14
A NHE/INT 1.55°, X R I R0 7E B AR B ER T FE v B
SRR AT B R T

20 '

05 1.0 1.5 20 2.5
X/m
B 16 3% 423RIREAR PR M 28 R G T AL
Fig.16 The change of yaw rate during path tracking
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Fig.17 The change of sideslip angle during path tracking
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