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Design of Non-overshooting FRACC(Full-range Adaptive Cruise Control)
System for Collision Avoidance
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YDepartment of Mechanical Engineering, Korea Advanced Institude of Science and Technology,
291 Dachak-ro Yuseong-gu, Daejeon 34141, Korea

Abstract : The field of ACC along with autonomous driving has been of interest consistently over the years. Recently,
extensive research regarding FRACC(Full-range Adaptive Cruise Control) systems has been conducted, which is
expected to lead autonomous driving systems to a higher level. Design of a proper FRACC system is more challenging
than general ACC due to its wide operating range. Current algorithms switch between multiple controllers or apply
rule-based gain scheduling to designate a vehicle’s behavior for each scenario. However, due to the complexity and
heuristic desgin process, it lacks ride comfort and has no theoretical guarantee of collision avoidance, not to mention the
high dependency of tuning which makes it difficult to reimplement. In this paper, a non-overshooting FRACC algorithm
is developed using a single LQ controller with scheduled gain. Pole position based gain scheduling provides
non-overshooting charactersitics, which ensures collision avoidance while providing maximum ride comfort. The
proposed algorithm was tested using MATLAB simulation.

Key words : FRACC, ADAS(X ©F %2} B2 A]2~#)), Non-overshooting(¥=- 2. M 47%), Gain Scheduling(A1<] 2=

A<&d), Collision Avoidance(ZF = HA))

Nomenclature q; : jerk weighting factor
z : ego vehicle position, m Subscripts
v : ego vehicle velocity, m/s
x, : preceding vehicle position, m FRACC : full range adaptive cruise control
v,: preceding vehicle velocity, mv/s ACC : adaptive cruise control
¢, : time headway, sec AEB : automatic emergency braking
q, : error weighting factor LQ : linear quadratic

MPC : model predictive control

q, : accleration weighting factor
TTC : time to collision
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