Algorithms for Automated Floor Planning
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Problem ROOM-ASSIGNMENT

Item: A set R of n rooms, a size function s: R — N, a function v: R —
{1.....|C'|} assigning each room a colour (group). and a set I’ of floors.
each with an integer capacity m

Question: How to find an assignment of rooms to floors a: K — F, that
15 a valid bin-packing solution while optimizing an objective function
cost: (a,vy) = RY
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Room-assignment is NP-hard to approximate.




Problem AREA-DISTRIBUTION

Item: A set (' of colours. a size function s: ¢ — M and a set F' of floors,
each with an integer capacity m.
Question: How to hnd a distribution of the colours items to floors
a: (', F') — M that is a valid bin-packing solution while optimizing an
objective tunction cost: a — E?

10-1



Problem AREA-DISTRIBUTION

Item: A set (' of colours. a size function s: ¢ — M and a set F' of floors,
each with an integer capacity m.
Question: How to hnd a distribution of the colours items to floors
a: (', F') — M that is a valid bin-packing solution while optimizing an
objective tunction cost: a — E?

minimize cost(a,y) = Y .cc ZfeF Xe, f

10-2



Problem AREA-DISTRIBUTION

Item: A set (' of colours. a size function s: ¢ — M and a set F' of floors,
each with an integer capacity m.
Question: How to hnd a distribution of the colours items to floors
a: (', F') — M that is a valid bin-packing solution while optimizing an
objective tunction cost: a — E?

minimize cost(a,y) = Y .cc ZfeF Xe, f

1 a(c,f) >1

X = <
e.f \O otherwise

10 -



Problem AREA-DISTRIBUTION

Item: A set (' of colours. a size function s: ¢ — M and a set F' of floors,
each with an integer capacity m.

Question: How to hnd a distribution of the colours items to floors
a: (', F') — M that is a valid bin-packing solution while optimizing an
objective tunction cost: a — E?

minimize cost(a,y) = Y .cc Zfelf Xe, f

1 a(c,f) >1

X = <
e.f \O otherwise

Solving area-distribution is NP-hard.
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Problem AREA-DISTRIBUTION IN SINGLE BUILDING

Item: A set O of colours. a size function s: C' — I, a set I’ of Hoors,
each with an integer capacity m and a distance function 4: (F, F) — R,
Question: How to hind a distribution ot the colour’s items to foors
a: (C, F) — N, that is a valid bin-packing solution while optimizing an
objective function cost: (a,d) — RY
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Any optimal solution for an instance of area-distribution in single
building can be represented by a nice sequence.
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