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A Bricklaying Heuristic Algorithm for the Orthogonal Rectangular
Packing Problem

ZHANGDe Fu’ HAN Shui-Hua® YE We- Guo?
D (Department of Computer Science and Technology, Xiamen University, Xiamen, Fujian 361005)

2)(Department of Management Science, Xiamen University, Xiamen, Fujian 361005)

Abstract A novel and effective bricklaying heuristic algorithm for two-dimensonal rectangular
Packing problem is presented. This algorithm is mainly based on bricklaying heuristic strategies
inspired by alarge number of experiences accumulated by bricklayers during the process of buil o
ing the wall , especially , the building wall strategy based on the reference brick ispresented. The
computational results on large number of Benchmark problems have shown that this algorithm
not only runsin shorter time than known meta heuristic but al so finds shorter height.

Keywords  the orthogonal rectangular Packing problem; heuristic; bricklaying rule; local
search; reference brick
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Ref erencePacking( S*)

while ch< h do /1h
CX «tw- 1; /1 tw
ch «R[cx].y; /1
for k «tw to W- 1 do

/1 cx, ch, s¢
. if (R[k].y <minh& &R[Kk].s=0) then
. cx «Kk;
ch « R[K].y;
e

while(R[j].y Sch& &j<W) do j «j+1;
while (R[cx- 1].y =ch & &R[cx- 1].s=1)
cX «cx- 1;
if (j- cx>0& &h- ch>0) then
/1s® j-cx, h- minh
B 5 fori «Oto n-1 do

if (r[r[i].order].isused=0) then
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Gap/ %
Cl C2 C3 C4 C5 C6 (o14
GA +BLF 4 5 3 4 4 5 4.57
SA+BLF 4 5 3 3 3 4 4
PH 5 4.44 4.44 3.33 1.11 1.11 1.25 2.95
2 PH GA+BLF SA+BLF RT
RT/s
Cl C2 C3 C4 C5 C6 C7
GA +BLF 7.5 15 22.5 97.5 270 645 5827.5 983.57
SA +BLF 5.25 18 30 247.5 862.5 2865 31357.5 5055. 11
PH 0 0 0 1.51 5.69 23.74 707.12 105. 45
4.2 CAGA 2 ,
CA GA [15] ,
, . 2,3 3. 3
CPU 733MHz, 128MB  PC ™1 ,PH CA GA ,PH
, CAGA, [15] SCPL1 SCPL6 SCPLS ,
SCPL9 , Gap , SCPL7,PH
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3 PH CAGA
b CAGA PH
H Gap/ % RT/s H Gap/ % RT/ s
SCPL1 48.08 52 8.153 183.5 52 8.153 213
SCPL2 150. 157 155 3.225 463.5 153 1.893 108
SCPL3 155. 836 166 6.522 321 164 5.239 158
SCPL4 58.263 61 4.698 684.5 60 2.981 136
SCPL5 128. 885 133 3.193 480 132 2.417 117
SCPL6 18.728 21 12.132 234 23 22.811 72
SCPL7 121 121 0 0 103 - 14.876 606
SCPL8 63.419 66 4.07 900 68 7.223 955
SCPL9 89.96 95 5.602 507 93 3.379 185
92.703 96.67 5.28 419.28 94.22 4.358 283.33
4.3 210. 34. 19 198/ / packing. txt ,
PH 4. 4 ,PH Gap
, 10 , 0. 654, RPP3
313 418, ftp://cai:ca @ RT 951 0. ,PH
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4 PH

n W H* H Gap/l % RT/s
RPPL 346 124 139 140 0.719 714
RPP2 406 148 131 132 0.763 1297
RPP3 313 122 125 125 0 417
RPP4 403 143 139 140 0.719 1536
RPP5 327 126 136 137 0.735 651
RPP6 418 139 146 147 0.685 1288
RPP7 381 125 138 139 0.725 795
RPP8 390 140 126 127 0.794 1053
RPPO 350 129 144 145 0.694 907
RPPIO 375 123 141 142 0.709 861
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Background

The strip Packing problem with rotation constraint be-
longs to NP hard problem. At present, some excellent algo-
rithms have been presented to solve the problem. The brick-
laying heuristic algorithm based on the reference line is novel
and efficient. The computational results have shown that this
agorithm not only runs in shorter time than known meta
heuristic but also finds shorter height. The work is suppor-
ted by the Nationa Natural Science Foundation of China
(grant No. 60773126) and the Province Nature Science Foun-
dation of Fujian (grant No. A0710023) and academician start-
up fund (grant No. X01109) and 985 information technology
fund (grant No. 0000-X07204) in Xiamen University. The

projects am at desgning highly efficient agorithms for NP
hard problems, such as the Packing problem and timetabling
problem, which are the most important part of automated
Packing and timetabling software. The project team has de-
sgned some dficient algorithm for SAT problem, the circle
Packing problem, the rectangle Packing problem and three
dimensiona Packing problem, some results has been pub-
lished. The fundamental aim of this paper is to investigate
two-dimensional Packing problems and to develop state-of-
the-art algorithms that could be used in anindustrial setting.
The paper belongs to one of the key parts of the project.



