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Abstract The guillotine rectangular strip packing problem is NP-hard. This problem has industrial applications such as glass cut-
ting and integrated circuit layout design. These real world applications can be formulated as packing problems with the objective
of maximize the usage ratio of the materials. The whole sketch is as follows. Firstly,a hybrid search algorithm is presented for
solving the two dimensional guillotine rectangular packing problem (2D-GRPP) ,then the hybrid search algorithm is adopted for
solving the two dimensional guillotine rectangular strip packing problem (2D-GRSPP) in the manner of jump search and binary
search. According to the quasi-human approach,the basic definitions such as corner-occupying,action space,maximal height and
rectangle combination are presented so as to induce the basic algorithm. Based on the basic algorithm, the hybrid search algorithm
involves three phases. In the first phase,the initial solution is generated. In the second phase,the local search procedure runs to
adjust the priority numbers of the rectangles. When the local search procedure encounters local optimal solutions, the off-trap
strategy procedure is used to jump out of the trap and guide the search into the new areas. In the third phase,the beauty degree
enumeration procedure is adopted to improve the selection of the corner-occupying actions. The hybrid search algorithm (called
HS) is tested on two sets of 91 benchmark instances. The computational results show that the proposed algorithm generally out-
performs the best heuristics (called SPTRS) in the literature up to now. The mean relative errors of HS and SPTRS are 3. 83%
and 4. 26 % ,respectively. The HS algorithm is efficient for solving the problem.

Keywords Rectangular strip packing, Quasi-human., Heuristic, Global optimization, Guillotine
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Fig.1 Guillotine and non-guillotine cutting
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Table 1 Results (mean gaps in %) for instance set C

SPGAL SPTRS HS

C1 3.2 3.3 3.0
C2 3.3 2.2 1.8
C3 3.9 1.1 1.1
C4 3.8 1.7 1.6
C5 2.4 1.5 1.5
C6 1.9 1.4 1.3
C7 1.7 1.4 1.2
ATime 143 58 394
AGap 2.9 1.8 1.7

F 2 X NT 2 1) R 924 i T3 45 2R P AR 1 22)

Table 2 Results (mean gaps in %) for instance set NT

SPTRS HS SPTRS HS

N1 10.0 8.3 T1 14.9 12.6
N2 6.2 5.8 T2 6.2 5.6
N3 5.6 5.6 T3 5.3 5.2
N4 3.8 2.9 T4 3.8 3.5
N5 3.4 3.2 T5 3.2 2.9
N6 2.3 2.0 T6 2.2 2.0
N7 1.3 1.5 T7 1.6 1.5
ATime 66 394 ATime 73 394
AGap 4.7 4.18 AGaP 5.3 4.76

TSR R, X C A S AY 5, TS 3 it 2 pl A S5
W) i 5 T SPGAL 4 4 fl SPTRS 8 3%, % NT 4 52 il 1y
TR HS 535 BT AR AT R Y BT & R T SPTRS 8k, Uik
[12]R 438 SPGAL 3% NT 21 52 45 (1 1B 45 41

X414 91 4~ benchmark [A) f5 52 4] , SPTRS &9 i1 &
5T A X R 2208 4. 26 %0, AR SCHE Y HS ki A
ST B AR 2 3. 83 %0, HIS B3k A A SRy 19 5 Ak A X

HRE L AU AR I O Sl AR SR T T — =
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