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Algorithm 2DoverlapDetectionWith16grid(G, y)

INPUT G(V, E, loc, occupation) : a multi-edge 16-ary grid
graph with width m, depth n, layers/

loc : a map of V toN4 that indicates the location (north,
south, east and west walls) of a node

occupation : a map of V to {VACANT, OCCUPIED} that
indicates object occupations.

OUTPUT y: NOT-OVERLAPPED / OVERLAPPED

WORK M: An n x m ARRAY that indicates occupations of i-j
locations throughout whole layers while computation, that
is, initially all cell values are VACANT, the value OCCUPIED
indicates that the (i, j)-cell is occupied by exactly one object
in algorithm execution, and the value OVERLAPPED
indicates that the cell is occupied by two objects.

METHOD
Initially set y to “NOT-OVERLAPPED”;
Set all elements of M to “VACANT”;
for all cells c(i, j, 1) (1=i =n, 1=j=m) in the perimeter
layer 1in G do
/* STEP A*/
repeat until visit reached to the bottom layer do visit
downward a cell c along with inter layer
edges of the common northeast corner;
if occupation(c)="OCCUPIED” and the area of the visited
cell cis bounded by i, i/, j, j’ ruled lines then
for x, ybounded by i, 7', j, // do
if M(x, y)= “VACANT” then set M(x, y) to “OCCUPIED”
else /* M(x, y) is already “OCCUPIED”*/ do set y to
“OVERLAPPED”; STOP end
end
end;
execute Steps B, C, D similarly to STEP A for the
other 3 corner edges, respectively
end
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Algorithm 3DoverlapDetectionWith40grid(G, y)
INPUT
G(V, E, loc, occupation) : a multi-edge 40-ary grid graph
with width m, depth n, hight h, layers |
loc : a map of V toN8 that indicates the location ({north,
south, east, west) x {ceiling, floor} beams) of a node
occupation : a map of V to {VACANT, OCCUPIED} that
indicates object occupations.
OUTPUT y: NOT-OVERLAPPED / OVERLAPPED
WORK M: An n x m x h ARRAY that indicates occupations of
i-j-k locations throughout whole layers while computation,
that is, initially all cell values are VACANT, the value
OCCUPIED indicates that the (j, j k)-cell is occupied by
exactly one object in algorithm execution, and the value
OVERLAPPED indicates that the cell is occupied by 2 objects
METHOD
Initially set y to “NOT-OVERLAPPED”;
Set all elements of M to “VACANT”;
forallcellsc(i, j, k 1) (1=i =n, 1=j=m, 1=k =h) in the
perimeter layer 1in G do
/* STEP A*/
2 RTDIFE L FERICLET S
execute Steps B, C, ..., H similarly to STEP A for the
other 7 common corner edges, respectively
end
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Algorithm 4DoverlapDetectionWith96grid(G, y)

INPUT

G(V, E, loc, occupation) : a multi-edge 96-ary grid

graph with width m, depth n, hight h, period p, layers /

loc : a map of V toN“ that indicates the location ({north,
south, east, west) x {ceiling, floor} x {start, end} ruled lines)
of a node

occupation : a map of V to {VACANT, OCCUPIED} that
indicates object occupations.

OUTPUT y: NOT-OVERLAPPED / OVERLAPPED

WORK M: An n x m x h x p ARRAY that indicates occupations
of i-j-k-t locations throughout whole layers while
computation, that is, initially all cell values are VACANT, the
value OCCUPIED indicates that the (i, j, k, t)-cell is occupied
by exactly one object in algorithm execution, and the value

METHOD
Initially set y to “NOT-OVERLAPPED”;
Set all elements of M to “VACANT”;
forallcellsc(i, j, k t 1) (1=i =n, 1=j=m, 1=k =h, 1=t
=p) in the perimeter layer 1in G do
/* STEP A*/
2 RITDIHFE L FAKRICLET 3
execute Steps B, C, ..., P similarly to STEP A for the
other 15 common corner edges, respectively
end

OVERLAPPED indicates that the cell is occupied by 2 objects.
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