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Coverage for robotics — A survey of recent results

Howie Choset

Carnegie Mellon University, Pittsburgh, PA 15213, USA

This paper surveys recent results in coverage path planning, a new path planning approach
that determines a path for a robot to pass over all points in its free space. Unlike conventional
point-to-point path planning, coverage path planning enables applications such as robotic de-
mining, snow removal, lawn mowing, car-body painting, machine milling, etc. This paper
will focus on coverage path planning algorithms for mobile robots constrained to operate in
the plane. These algorithms can be classified as either heuristic or complete. It is our con-
jecture that most complete algorithms use an exact cellular decomposition, either explicitly
or implicitly, to achieve coverage. Therefore, this paper organizes the coverage algorithms
into four categories: heuristic, approximate, partial-approximate and exact cellular decompo-
sitions. The final section describes some provably complete multi-robot coverage algorithms.
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1. Introduction

Motion planning algorithms [24] originally considered the start-goal problem
whose solution determines a path (or trajectory) between two points. The motion plan-
ning literature is full of elegant solutions to this problem ranging from potential func-
tion approaches [21,33] to a provably complete sensor-based methods [26]. Yap [29]
and Canny [9] introduced a new method for path planning that uses a map of the en-
vironment. One benefit of map-based approaches is that a path can be generated more
efficiently using a map. The idea here is that constructing the map requires a one time
fixed-cost and then using the map to generate paths between two points requires a small
cost each time, with an overall savings over planning paths several times using the con-
ventional path planners.

Conventional start-goal and map-based path planning algorithms do not address
applications such as floor cleaning [13], lawn mowing [20], mine hunting [23], harvest-
ing [30], painting, etc.. These applications require a coverage path planning algorithm,
which as its name suggests, specifically emphasizes the space swept out by the robot’s
sensor. Integrating the robot’s footprint (detector range) along the coverage path yields
an area identical to that of the target region. This problem is related to the covering
salesman problem, a variant of the traveling salesman problem where instead of visit-
ing each city, an agent must visit a neighborhood of each city that minimizes the travel
length for the agent [3]. However with goverage, the agent must pass over all points in
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