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Efficient Coverage Algorithm based-on Grouping for
Autonomous Intelligent Robots
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Abstract

The coverage algorithm based on Boustrophedon path has been known to be the most efficient in
places without or less obstacles If the map of an environmental area thru SLAM algorithm can be
obtainable . However, the efficiency of the coverage algorithm based on Boustrophedon path drops
drastically when obstacles are complex. In this paper, we propose and implement a new algorithm,
which we call Group-k, that efficiently handles the complex area. The Group-k algorithm groups the
obstacles and prioritizes the covering sequences with complex rank of the groups.
Implementation-based experiments show about 20% improved performance when applying the new
algorithm, compared to the Boustrophedon path algorithm.

» Keyword : Xs8ZX (Intelligent robot), HBE|X|(coverage), €& (complex rank)
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Algorithm Grouping_Obstacles:
step 1. Make two sets of nodes, set A and B, and
make a set of groups, set G
step 2. Put all nodes into set A and B
step 3. Pick a arbitrary node a in set A
step 4. Search the node b in set B which is the closest
to the node a, and make the link ab between
the nodes a and b
step 5. If (a group g; which has the link containing a
or b node exists in set ) then
append the link ab to the group g
Else
generate new group Gne
append the link ab to the group gnew
step 6. Repeat step 3 until all nodes are in set A is
empty.
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Algorithm Merge Group:

step 1. Select the Nearest Neighbour group of the
group g in &

step 2, Make a virtual group v of gi and its nearest
neighbour group

step 3. Compute the complexity ({v) of group v

step 4. If (Cv) = k) then
Merge the group g; and its nearest neighbour
group
Else

Release the group v
step 5. Repeat step 1 for all the groups in G
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Algorithm Group-k:
step 1. Build a map for the space to be cleaned and
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Initialize the position of the cleaning robot

step 2. Call the procedure Grouping Obstacles

step 3. Call the procedure Release_Group

step 4. Call the procedure Merge_Group

step 5. Sort and make a list L for all the groups by
the complexity (Xg;) in increasing order

step 6. Clean the area which has not been included in
any group.

step 7. Pick the group gi from the head of the list L

step 8. Move the cleaning robot to the group g; by the
shortest path search algorithm

step 9.Clean the group g by the plowing_method
algorithm

tep 10.Repeat step 7 until all groups are in list L is

empty.
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