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Anyone who has tried to find its way around with the help of an automotive navigation

system knows it for certain: the shortest path is in most cases not the fastest.
Okecdvaci veta, kterd uvddi ctendre do problému, ale vlastné nic diileZitého nesdéluje.

A similar problem arises in autonomous driving: many path planning algorithms, e.g. A*, will find
the shortest path, but not necessarily the fastest. These paths are constructed of waypoints connected
with straight lines. Vehicles with an omni-directional drive or a differential drive can actually follow

such a path in a drive-and-turn fashion, though it is highly inefficient.
Sdéleni toho co uz je zndmo a hotovo a také jakeé jsou oteviené problémy. Uvedeni Ctendre do problému.

On the other hand, vehicles with a car-like motion model, i.e. an Ackerman drive (see Fig. 1),

require a smooth trajectory without sharp turns since they are unable to turn on the spot.
Vysvétleni jadra problému, ktery prdce resi. Specifikace problému.

In this paper we present an approach to generate a smooth trajectory suitable for vehicles with an
Ackerman drive. We represent our trajectory in form of Bézier splines. We assume a static world
and an obstacle-free corridor around the waypoints that the trajectory is not to leave. Using suitable
heuristics, we obtain an initial guess for the spline parameters, which is then optimized against time
of travel using a modified RPROP algorithm, a gradient descent method. After optimization, the
smooth trajectory satisfies a number of constraints, most notably the maximum steering angle of the
vehicle and the maximum centripetal acceleration during turns. We complement the optimized
trajectory with a velocity profile and a steering profile.

Vysvétleni toho jak prdce dany problém resi.

Rozbor — Pavel Pilar

PrestoZe se mi zdd tento tvod obecné dobry, daji se v ném nalézt nékteré nedostatky. V
uvodu chybi vysvétleni toho, proc je tato prdce diilezitd, pripadné jaky maji jeji vysledky prinos pro
jeji obor. V tivodu se vyskytuji nékteré terminy, které nemusi byt Ctendri zndmy a presto nejsou
vysvétleny (Bézier splines, RPROP algorithm). V tvodu také schazi odkazy na souvisejici prdce,
které jsou ale v prdci uvedeny ve zvlastni kapitole.



