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1to T:

C, < C, + insert (schedule, i, map, stock, R

if scheduleli].type
C, < C, + remove(schedule, i, map, stock)

Initialize R from schedule, map and stock
if scheduleli].type = IN: // ¥

for ¢
return C, C,

C,Cy < 0

Opt imizeLocat ion(schedule, map, stock){
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insert (schedule, i, map, stock, R){

B < scheduleli]
Construct the block movability graph G(V,E) from B and »up
P={(x,y) 3a path from (z,#) to an entrance vertex in G(V,E)}

if P= O return 1
else
if P(S)= @
(x,y) < al’gmaX{(r,yﬂp(s)}A(B’ (x, y))
else
(z,y) < RBz{(r,y)lP(A)}A(B’ (z,7))
Update to R from A(B, (x, 7))
map[x: x+Bauw,y:y+Bh] =1
stock < stock U B.id
Blocation — (x,y)
return 0
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removal (schedule, i, map, stock){

B <« scheduleli]
Construct the block movability graph G(V,E) where
V={(lz.yl0<z<W-1,0<y<H-1} and
E :{((xp ?J1)7 (%7 ?JQ))K% =z, +1, 4, :Z'J1) or (?JQ =y, +1, x, :301) }
P<{ a path from (B.x,B.y) to an entrance vertex in G(V,E))}
margmin,_JO@)l // Op): a sequence of obstructing blocks on path
p in the stock
map|B.x: B.x+Baw, B.y: By+B.h] = 0
for o in O(n):
maplo.x: o.x+oaw 0.y:oy+oh] =0
—+1
scheduleli +1: | < scheduleli : |
scheduleli] type «— IN
scheduleli]
scheduleli].size < o.size
scheduleli).time < B.tine
scheduleli).location <— NA
insert (schedule, i, map, stock)
return |O(7)|
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. random distance route
Algorithm
Parameter diff(C,) | diff(task) | diff(C,)) | diff(task) | diff(C,) | diff(task)
Case 1 3.0(2.2) | 65.5(22.4) | 2.5(2.5) |26.85(35.3)| 2.0(4.06) | 26.8(36.4)
Case 2 2.0(1.5) [17.7(24.27)| 1.7(1.2) 8.0(13.4) 1.6(1.4) | 14.7(27.6)
Case 3 1.6(0.9) | 18.6(12.3) NA NA 2.3(1.9) 7.7(11.1)
Case 4 1.7(0.7) 6.1(2.7) NA NA 1.7(1.1) 1.7(4.0)

* Average number of obstruct blocks over 20 trials
* stockyard size : 20x20, entrance direction : 1 direction

Case 1 : block size=2~4, number of insertions/removals blocks=50/50
Case 2 : block size=2~5, number of insertions/removals blocks=50/50
Case 3 : block size=2~4, number of insertions/removals blocks=100/100
Case 4 : block size=2~5, number of insertions/removals blocks=100/100
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Aleori random distance route

gorithm

Parameter diff(C) | diff(task) | diff(C,) | diff(task) | diff(C,) | diff(task)
Case 1 1.1(1.2) | 40.6(26.7) | 1.3(2.2) 6.9(15.5) | 0.8(1.3) | 11.5(20.4)
Case 2 1.6(1.2) | 64.8(20.1) | 1.0(3.5) | 44.4(24.3) | 2.0(3.6) | 29.5(27.7)

* Average number of obstruct blocks over 20 trials
* stockyard size : 20x20, entrance direction : 2 directions (adjacent)

Case 1 : block size=2~4, number of insertions/removals blocks=50,/50
Case 2 : block size=2~4, number of insertions/removals blocks=100/100

# 3. A daglsy dadls 8 Aol Ayl (ST 28d)

. random distance route
Algorithm
Parameter diff(C,) | diff(task) | diff(C,) |diff(task) | diff(C,) | diff(task)
Case 1 3.1(2.0) |35.65(27.2)| 0.45(2.8) | 1.05(1.77) | 3.25(2.6) | 23.3(24.6)
Case 2 1.0(1.1) | 13.1(11.7) NA NA 1.2(1.4) | 12.6(11.0)

* Average number of obstruct blocks over 20 trials
* stockyard size : 20x20, entrance direction : 2 directions (away)

Case 1 : block size=2~4, number of insertions/removals blocks=50/50
Case 2 : block size=2~4, number of insertions/removals blocks=100/100

4. AN FnEH FueE A o] AH(ELT 28F)
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[F& 29F]

The storage environment where blocks are stored in shipyards is
followed by limited selection in a limited environment. There 1is
always a shortage of storage space, and block movement inevitably
occurs. Therefore, reducing the storage of blocks and unnecessary
movement 1n shipyards is an area that shipyards always worry
about. To solve this problem, it is very important to store blocks
in consideration of the schedule for inserting and removing
blocks.

In previous studies related to this, the problem of block
accumulation was approached by expressing the storage yard by
number—-based. A limitation of these related studies is that the
use of space compared to the size of the block has been reduced.
In addition, related studies conducted without a schedule clearly
derive limitations that the interference block that occurs is not
optimized. In order to improve this existing number—based
problem—solving method, the study presented in this paper proposed
a method of optimizing block accumulation according to a given
block insert and remove schedule by expressing it as a
coordinate-based graph. Therefore, we propose a heuristic
algorithm that maximizes spatial efficiency and minimizes the
number of obstruct blocks. In this paper, the key i1dea for the
problem of storage yard 1is to create a new graph represented by
one vertex for each block, and then apply the exploration
algorithm. All movable vertices are obtained. In addition, the
distance to the entrance is defined to derive the initial
inserting location of the block through the schedule. In addition,
the proposed method through simulation results in better spatial

efficiency and the number of interference blocks for other
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algorithms.

Key words: Shipyard, Block storage optimization, Obstructing block

minimization, Block insertion, Block removal, Simulation.
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