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##4370252721 : MAJOR COMPUTER ENGINEERING
KEYWORD : GENETIC ALGORITHM / BIN PACKING / CONTAINER LOADING /
LOCAL SEARCH.
JIRADEJ PONSAWAT : GENETIC ALGORITHM WITH LOCAL SEARCH FOR
THREE DIMENSIONAL BIN PACKING PROBLEM. THESIS ADVISOR : ASSO.

PROF. PRABHAS CHONGSTITVATANA, Ph.D. 63 pp. ISBN 974-17-4166-9.

This thesis proposes a Genetic Algorithm for three dimensional bin packing problem.
The proposed method incorporates Genetic Algorithm with local search procedures. Three local
search procedures are proposed : 1) randomly swap two items, 2) distribute the least filled
container to other containers and 3) remove the largest item from a container and put it in a new
container. These local search procedures are used during the fitness evaluation of a solution. The
original solution will be replaced by the new solution found from the local search procedure if the
new solution is better. The experiments are carried out to compare Genetic Algorithms, Genetic
Algorithms with local search and Heuristic. The evaluation is based on three aspects : the number
of instances solved, the time used to find solution and the throughput of the methods. The results
show that the use of local search procedures improves the number of instances solved. Genetic
Algorithm with local search procedures find solutions faster than the heuristic method when the
size of problem is larger than 30. Considering the throughput, Genetic Algorithm with local

search procedures is much better than the heuristic method.

Department Computer Engineering Student’s signature

Field of study____Computer Engineering Advisor’s signature
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procedure CUT(J, w, A, d)
begin
if |/] = 1 then generate an item with size (w, 4, d);
else
if |J/] = 5 then generate a non-guillotine cutting pattern as shown in Figure 17;
else
begin
comment : u.r. = uniformly random
u.r. partition J into J; and J,;
u.r. execute one of the following three steps;
- generate w’ u.r. in [1; w=1]; call CUT (Jy, w s i, d)-call CUT(J,, w-w’, h, d);
2. generate i’ u.r.in [1, A-1]; call CUT (J;, w, k', d) call CUT(J,, w, h-h’, d);

3. generate d’ u.r. in [1, d-1]; call CUT (J;, w’, h, d’) call CUT(J>, w, h, d-d");
end

end
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procedure LocalSearchl
find NumBin and L from pack procedure
find NumBin2 and L2 from Localsearchl
if ( NumBin > NumBin2 )
begin
NumBin < NumBin2
L—1L2
replace old chromosome with new chromosome from LS/
end
calculate objective value from equation (1)
end LocalSaearchl

procedure LS1
for(i=1t05)
begin
random two number @ and b
swap gnome at @ and b
evaluate swapped gnome
keep a and b which give larger fitness
swap gnome at a and b back to origin
end
create new chromosome by swap gnome at ¢ and b
end LS1
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procedure LocalSearch2
find NumBin and L from pack procedure
find NumBin2 and L2 from LS2 procedure
if ( NumBin > NumBin2 ) then
begin
create tmpChromosome
recalculate NumBin2 and L of tmpChromosome?2 from pack procedure
if ( NumBin > NumBin2 ) then
begin
NumBin < NumBin2
L—1L2
replace old chromosome with new chromosome from LS2
end
end
calculate objective value from equation (1)
end LocalSearch2

procedure LS2
find minimum filled bin
for each box in min volume container
begin
pack each box by First Fit to other container
end
if all box can packed then
create new chromosome
else
use old chromosome
end
end LS2
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procedure LocalSearch3
find NumBin and L from pack procedure
calculate objective value from NumBin and L
if ( NumBin > NumBin2")
begin
NumBin <« NumBin2
L—L2
replace old chromosome with new chromosome from LS3
end
calculate objective value from equation (1)
end LocalSearch3

procedure LS3
while remain unpacked box
begin
pack current container until can’t pack one box
move largest box of current container to next container
pack remain box add on current container until can’t pack one box
use next container as current container
end
end LS3
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