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Abstract:  This paper proposes a novelty heuristic search algorithm, called BSDBF (bigitem smallitem divide-and-conquer best-fit), to
solve the two-dimensional rectangular fixed-size guillotine bin packing problem. First, based on group rules, this algorithm implements
big item smalltime divide-and-conquer strategy and efficient group recommendation scheme which are key points to improve the group
strategy. Then, the best-fit group is selected for recursive packing, and packing solution is achieved greedily for all bins. Finally, an initial
solution is obtained, and a post processing algorithm is used to improve the quality of the solution based on item splitting method. That
the solution can be obtained again is the critical characteristic of BSDBF algorithm which is different from others algorithms, because
there is not any random factor in BSDBF algorithm. The computational results of many Benchmark problems have shown that BSDBF
algorithm outperforms others reported algorithms.
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Step 5. .
3
Java , )
, 32 Windows 7 SP1,CPU  Core i3 2.13 GHz, 3GB.
3.1 1
1 cgecut  geut ngecut 3 , , cgceut Christofides
Whitlock(1977)[28], 3 , geut Beasley(1985a)/, 13 : ngcut Beasley
(1985b)E%, 12 , 1.
Table 1  Comparisons with other algorithms for cgcut, gcut and ngcut
1 cgcut gecut  ngeut
VND-3NE-HF VND-3NE-VF! SNS-3NE-HPT SNS-3NE-VPHT BSDBF
cgeut 3 23 24 23 24 23
geut 13 103 103 101 101 98
ngeut 12 31 31 32 32 30
1 ,cgeut ,gcut  ngeut
1s ,
3.2 2
2 Class 10 , Class 50 ,10 500
, 6 Berkey ~ Wang(1987)1%%1 4 Martello  Vigo(1998)P!. Class
, 10x10~300x300 Class 10 20
40 60 80 100 .Class '
; , .Class
2, 3.
3 ,500 7 051,

,Class 2 Class 9

Table 2 Comparisons with other algorithms for Class

2 Class
(2007)BU

FC Lodi, et al.(1999)" 1.089 SG 195MHz

KP Lodi, et al.(1999)! 7297 1.085 SG 195MHz

TSKP Lodi, et al.(1999)* 7101 1.055 SG 195MHz

VND-3NE-V Chan, et al.(2010)!24 7124 Core2 2 GHz

SNS-3NE-V Chan, et al. (2010) 24 7110 Core2 2 GHz
GBL Polyakovsky, et al.(2009)!*#819] 7 367 1.094 Athlon XP 2800
A-B Polyakovsky, et al.(2009)"*®! 7063 1.036 Athlon XP 2800
CH Charalambous (2011)!%*! 7191 1.059 Core i3 2.13 GHz
CHB Charalambous (2011)%%! 7117 1.050 Core i3 2.13 GHz
CHBP Charalambous (2011)%%! 7 064 1.037 Core i3 2.13 GHz
CFIH Krzysztof (2013)!*! 7100 1.044 Core2 2.33 GHz
CFIH+J4 Krzysztof (2013)1*! 7080 1.040 Core2 2.33 GHz
BSDBF 7 051 1.026 Core i3 2.13 GHz
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Table 3 Comparison of detailed results for Class

3 Class
CHBP CFIH+J4 BSDBF

20 10 66 66 66

40 10 129 129 129

60 10 195 195 195

Class 1 80 10 271 271 270
100 10 314 314 313

975 975 973

20 10 10 10 10

40 10 19 19 19

60 10 25 25 25

Class 2 80 10 31 32 31

100 10 39 39 39

124 125 124

20 10 48 48 49

40 10 94 94 93

60 10 136 136 137

Class 3 80 10 186 185 186
100 10 223 223 221

687 686 686

20 10 10 10 10

40 10 19 19 19

60 10 25 25 23

Class 4 80 10 33 33 30

100 10 38 38 37

125 125 119

20 10 59 59 59

40 10 115 117 115

60 10 176 175 175

Class 5 80 10 240 241 240
100 10 282 281 282

872 873 871

20 10 10 10 10

40 10 18 18 17

60 10 21 21 21

Class 6 80 10 30 30 30

100 10 34 34 32

113 113 110

20 10 52 52 52

40 10 104 106 105

60 10 148 151 147

Class 7 80 10 211 214 213
100 10 255 258 254

770 781 771

20 10 53 53 53

40 10 105 105 105

60 10 150 152 150

Class 8 80 10 210 211 211
100 10 258 258 259

776 779 778

20 10 143 143 143

40 10 275 275 275

60 10 435 435 435

Class 9 80 10 573 573 573
100 10 693 693 693
2119 2119 2119

20 10 a1 02 a1

40 10 73 73 73

60 10 100 101 100

Class 10 80 10 130 129 128
100 10 159 159 158

503 504 500
7064 7080 7051
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BSDBF 2BP|R|G 1.026, 2, ,
2BP|O|G , 1.024. ,2BP|O|G 2BP|R|G
, 2BP|O|G ,
. , [9] ,  2BP|x|G
.Class 4 , :
Fig.4 Packing result for Class 496
4 Class 496
3.3 3
4 Hopper Turton®? 21 C , 21 100%.
21 C 10 , 21 10C 10C1P1~10C7P3,
100%.10C 4.
Table 4 Computational results (BSDBF) of 21 instances for 10C
4 10C 21 (BSDBF)
(s)
10C1P1 160 20 20 10 100 <0.1
10C1P2 170 20 20 10 100 <0.1
10C1P3 160 20 20 10 100 <0.1
10C2P1 250 40 15 10 100 <0.1
10C2P2 250 40 15 10 100 <0.1
10C2P3 250 40 15 10 100 <0.1
10C3P1 280 60 30 10 100 <0.1
10C3P2 290 60 30 10 100 <0.1
10C3P3 280 60 30 10 100 <0.1
10C4P1 490 60 60 10 100 <0.3
10C4P2 490 60 60 10 100 <0.1
10C4P3 490 60 60 10 100 <0.1
10C5P1 730 90 60 10 100 <0.1
10C5P2 730 90 60 10 100 <0.1
10C5P3 730 90 60 10 100 <0.1
10C6P1 970 80 120 10 100 <0.2
10C6P2 970 80 120 10 100 <0.2
10C6P3 970 80 120 10 100 <0.4
10C7P1 1960 240 160 10 100 <3.7
10C7P2 1970 240 160 10 100 <0.3
10C7P3 1960 240 160 10 100 <0.8
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