Test Data for a 2D Rectangular Packing Problem

1. Background

The following ingtances of a 2D rectangular packing problem have been used in the paper entitled
“An Empiricd Invegtigation of Meta-heurigtic and Heurigtic Algorithms for a 2D Packing Problem”
that has been acoepted for publication by the European Journd of Operations Research in June 99.
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Abstract

In this paper we consder the two-dimensond rectangular packing problem, where afixed set of items
have to be dlocated on a sngle object. Two heurigtics, which belong to the dass of packing procedures
that preserve bottomH eft stability, are hybridised with three meta-heurigtic dgorithms (genetic dgorithms,
smulated annedling, naive evolution) and locd search heuridtic (hill-dimbing). This sudy compares the
hybrid dgorithms in terms of solution quaity and computation time on a number of packing problems of
different sze. In order to show the effectiveness of the design of the different dgorithms their
performance is compared to random seerch and heurigtic packing routines.



2. Description thetest problems

The test problems used in the paper have been congtructed for a 2D packing problem with the following
characterigtics.

a st of items, which may contain identical items
one sngle object of fixed width and infinite height
al pieces are of rectangular shape

items can be rotated by 90°

non-guillotinegble

The packing tasks are classified by the problem sze, i.e. the number of items. For each category three
problems ingtances have been congtructed. The dimengions of the items are given below. The problem
ingtances have been congtructed such that at least one optimum solution for each problem is known.

Seven categories of problems have been congtructed ranging from 16 to 197 items. Three indances have
been generated for each problem category. The problems have been congtructed such that the optimal

solution isknown (see Table 1). Concerning the optimum solution some of the layouts are guillotinesble
and some are non-guillotinegble.

Table I Tedt problems
problem number of optima height object
category items dimengons
C1l 16 or 17 20 20x20
C2 25 15 40x15
C3 280r 29 30 60x30
c4 49 60 60x60
C5 73 0 60x90
C6 97 120 80x120
C7 196 or 197 240 160x240




3. Data of thetest problems

Thefirst column indicates the height of the rectangle, the second one its width.

Category 1:

16 or 17 items; optimum object: 20 x 20

Problem 1: Problem 2: Problem 3:
Number of rectangles: 16 Number of rectangles: 17 Number of rectangles: 16
4 14

2 12 4 1 5 2
7 12 4 5 2 2
8 6 9 4 9 7
3 6 3 5 5 5
3 5 3 9 2 5
5 5 1 4 7 7
3 12 5 3 3 5
3 7 4 1 6 5
5 7 5 5 3 2
2 6 7 2 6 2
3 2 9 3 4 6
4 2 3 13 6 3
3 4 2 8 10 3
4 4 15 4 6 3
9 2 5 4 10 3
1 2 10 6

7 2



Category 2:
25 items, object: 40 x 15

Problem 1: Problem 2: Problem 3:
Number of rectangles. 25 Number of rectangles: 25 Number of rectangles: 25
11 3 11 2 12 7
13 3 2 3 7 7
9 2 10 7 7 1
7 2 8 4 5 1
9 3 9 5 3 2
7 3 7 2 6 2
11 2 4 1 7 2
13 2 6 1 5 2
11 4 4 5 3 1
13 4 8 3 6 1
3 5 1 3 12 6
11 2 5 5 9 6
2 2 3 1 12 2
11 3 12 4 7 2
2 3 6 2 10 3
5 4 2 4 4 1
6 4 1 4 5 1
12 2 10 2 16 3
1 2 3 2 5 3
3 5 11 2 4 2
13 5 3 4 5 2
12 4 26 4 10 3
1 4 8 4 9 3
5 2 3 2 16 3
6 2 6 2 5 3



Category 3:
28 or 29 items, object: 60 x 30

Problem 1: Problem 2: Problem 3:
Number of rectangles: 28 Number of rectangles: 29 Number of rectangles: 28
7 5 18 6 24 9
14 5 12 2 8 9
14 8 7 10 11 9
4 8 23 4 17 9
21 13 1 4 24 4
7 11 7 7 8 4
14 11 4 11 6 1
14 5 5 6 5 1
4 5 7 2 17 4
18 3 1 6 6 3
21 3 19 10 5 3
17 11 5 11 5 12
4 11 2 4 13 12
7 4 5 7 14 14
5 4 2 4 14 2
6 7 12 7 2 2
18 5 13 7 3 8
3 5 6 3 9 8
7 3 10 6 14 12
5 3 16 9 2 12
18 4 4 1 3 6
3 4 10 4 9 6
12 2 24 6 5 2
6 2 9 9 13 2
18 5 1 2 18 3
21 5 5 8 14 3
17 3 5 3 16 3
4 3 25 7 12 3
21 5



Category 4:
49 items; object: 60 x 60

Problem 1: Problem 2: Problem 3:
Number of rectangles: 49 Number of rectangles: 49 Number of rectangles. 49
2 7 10 14

24 7 3 13 10 4
16 4 28 5 12 4
18 4 5 8 13 5
16 7 14 9 3 5
18 7 12 14 7 22
2 4 13 10 22
24 4 3 17 9 23
4 28 1 5 10 19
6 18 4 1 3 15
14 12 18 4 5 13
2 12 1 1 2 10
18 19 2 6 2 10
9 8 4 14 13 18
7 8 3 18 3 18
9 11 4 14 2 3
7 11 8 17 2 3
14 6 1 5 5 2
2 6 9 12 4 2
6 10 4 7 3 4
16 10 25 8 9 4
3 5 7 5 7 1
4 5 24 9 6 1
8 12 9 14 2 4
3 18 12 19 20 4
3 3 2 4 4 7
8 3 2 7 12 7
5 20 3 4 9 4
3 17 5 30 4 4
3 7 5 3 9 9
5 7 10 26 2 5
3 7 6 5 20 5
4 7 4 9 9 5
4 21 1 4 4 5
10 19 9 2 4 2
4 17 4 17 12 2
8 17 5 2 3 15
3 10 4 4 21 11
5 10 6 2 11 3
7 6 4 10 3 3
8 6 2 4 11 23
15 12 3 12 11 23
3 12 6 5 11 8
11 10 3 9 3 8
5 10 7 18 21 4
4 2 6 6 14 4
8 2 18 7 3 13
10 2 13 9 35 13
12 2 25 7 11 5

[
[N
(6)]



Category s:
Category 5: 73 items; object: 60 x 90

Problem 1:
Number of rectangles. 73
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Category s:

97 items; object: 80 x 120
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Number of rectangles: 97

Problem 1:
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Number of rectangles: 97

Problem 2:

N © N

™ © MO O A < NN A A O NNMOLO NSNS N AT OTFTONTANMOD AT O

N

™
[§\

©

OO MO O© O NN ANLW

N ©
N N

N~

»

N~

()]
—

<o}
™

o0}
[§\

o

©

i
& 9



oottt cnNlQBoow S8t towwwatsts0o I IS RInrmr B8 aca8838YB30vowwo oSN~~~ <

— (@]

37

© N

N~

o

o))

m
o = ™ o INET?) N~ © © —
md%66177776%%21887777%11116622%%6655422442284488
O O
s €
<)
P o) To) ~ ~
L Z0od0d38 08088 8nNcododcB0o8owluwmotswwon R 3Iu~rvcoSrow oS



Category 7:

Category 7: 196 or 197 items; object: 160 x 240

Problem 1:

Number of rectangles:
196

19 21
6 21
6 18
41 18
22 14
13 14
8 13
14 13
31 20
8 7
14 7
22 54
13 54
6 23
8 13
33 13
6 22
5 22
11 28
19 56
12 56
16 11
3 11
6 20
8 10
33 10
16 9
3 9
8 4
17 4
20 9
19 9
8 15
6 6
5 6
3 6
5 6
17 23
5 28
6 28
11 53
20 6
19 6
3 17
5 17
39 12
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Problem 3:
Number of rectangles:

196
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4. Optimal layout of test problems

Category 1:
Optimum object: 20x20

Problem 1:
16 rectangles

Problem 2:
17 rectangles

Problem 3:
16 rectangles




Category 2:
Optimum object: 40x15

Problem 1:
25 rectangles

Problem 2:
25 rectangles

_Izr

Problem 3:
25 rectangles




Category 3:

Prablem 1:
28 rectangles

Problem 2:
29 rectangles

Problem 3:
28 rectangles




Category 4:
Optimum object: 60 x 60

Problem1:
49 rectangles

problem 2:
49 rectangles




problem 3:
49 rectangles




Category 5:

Optimum object: 60x90

Problem 1:
73 rectangles

Prablem 2:
73 rectangles
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Problem 3:
73 rectangles




Category 6:
Optimum object: 80x120

Prablem 1:
97 rectangles

problem 2:
97 rectangles




problem 3:
97 rectangles




Category 7:
optimum object 160x240

Problem1:
196 rectangles
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Problem3:

196 rectangles
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