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Abstract: To improve the plate utilization rate of automobile parts packing, the packing technology of au-
tomobile parts is studied. Most of the automobile parts are irregular, so this problem belongs to the cate-
gory of two-dimensional irregular packing problem. In the field of intelligent optimization algorithms to
solve the two-dimensional irregular packing, the genetic algorithm is liable to produce premature phenom-
enon and poor in local optimization ability, while immune algorithm has strong local optimization ability.
In this paper, an improved immunogenetic algorithm is proposed by leveraging of combining the global and

local optimization capabilities of the genetic algorithm and immune algorithm. The genetic selection opera-
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tion of the algorithm adds the individual concentration calculation, and the operation steps and mutation
probability can be adaptively adjusted to avoid the premature phenomenon effectively. The number of im-
mune-selected individuals and immune-cloned individuals are calculated adaptively to improve the conver-
gence performance of the algorithm. The performance of the proposed immunogenetic algorithm was test-
ed using the public data provided by ESICUP website and the actual automobile parts private data, respec-
tively. The experimental results show that the proposed immunogenetic algorithm can achieve higher ma-
terial utilization rate compared with several existing algorithms.

Key words: two-dimensional irregular packing; no fit polygon; automobile parts; intelligent optimization
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Blazl 75.10  74.52 75.74  74.89 76.40  75.14 78.38  75.27 77.94  75.59 79.58  77.61
Trousers 87.88  86.24  86.94  86.23  87.53  86.11 88.01  86.24  87.44  86.20 88.84  88.07
Swim 68.84  67.90  68.47  67.56 68.23  67.30 67.90  67.03 68.94  67.21 71.82  70.10
Tot Avg 76.67  75.20  77.25  75.58 77.23  75.11 77.92  75.48 76.96  75.21 82.66  79.67
#: 2 BSTS. GSAA 5 IGAA E X &Rtk
Data BSTS GSAA IGAA
Best/ % Avg/ % Dev Best/ % Avg/ % Dev Best/ % Avg/ % Dev
Dighel 82.21 79. 48 2.73 78. 24 76.16 2.08 99. 99 85. 00 14. 99
Dighe? 85.12 82.56 2.56 88.16 78. 24 9.92 99. 99 93. 37 6. 62
Fu 88. 79 86. 38 2.41 88. 31 84. 68 3.63 89. 31 85. 98 3.33
Jakobs1 83. 55 81.87 1.68 81. 64 79. 90 4. 74 81.74 81. 59 0.15
Jakobs2 75.72 74. 66 1. 06 74. 24 72. 23 2.01 77. 22 74. 00 3.22
Albano 84. 46 83. 37 1.09 84. 24 82.78 1.46 85. 67 84. 35 1.32
Mao 81. 00 80. 12 0. 88 79. 84 77.78 2.06 81. 97 79. 00 2. 97
Dagli 83.01 80. 93 2.08 81. 40 79. 24 2.16 84. 67 83. 81 0. 86
Marques 87. 31 86. 40 0.91 87. 21 85.70 1.51 87.57 85. 84 1.73
Shapes0 62.19 60. 38 1.81 60. 21 59. 48 1.73 61. 64 60. 70 0. 94
Shapesl 67.55 65. 26 2.29 65.56 63. 62 1. 94 67. 20 66. 00 1. 20
Blazl 80. 23 75. 82 4. 41 77.68 75.32 2. 36 79.58 77.61 1.97
Trousers 88. 84 86. 41 2.43 88. 21 87. 34 0. 87 88. 84 88. 07 0.77
Swim 71.74 69. 46 2.28 69. 74 68. 59 1.15 71. 82 70. 10 1.22
Tot Avg 80.12 78.08 2. 04 78.91 76. 48 2.69 82. 66 79. 67 2.95
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& Fu - Dighel -©- Dighe2 -# Mao -8 Jakobsl - Jakobs2 -©- Marques -# Albano
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Sr#r® 4, Fu, Dighel. Dighe2. Jakobsl. Marques, ShapesO £k 0] LL7E 100 fC U84 ; Albano. Ja-
kobs2, Shapesl, Blazl, Trousers, Swim HIZ& 7] DAZE 150 AR ULEL, Mao. Dagli fi£7E 150 L LG H R
s A, Bk UL IGAA AT LAFE 150 FRLA NI SE &) — A A EE M. 181 5 R T JLA FE i Es SR HERE 1.
5.2 ELEREREZFHHEENK

TSR AS SO B S M, AR S R PR R R A B E I A R AR AR A 9 4R R 1 A R AT R L
SEBR A Y e, AR B B — AT HERE PR AR S B — 0 HEAE DL S 2 R R R TR A HEAE
I A5 AR SO 32 A7 45 SR TR T VR AR SveNest AR 5.1 17H9 GAL TAL SA, WOA, CSA fiz {145 B kA7 xf
W, B MR EZB M EIEEIZT 20 min JFI0 AL R, %0 gs R L% 3.

x3 ETHERESHHEHNLER

GA/ % 1A/ % SA/ % WOA/ % CSA/% SvgNest/ % IGAA/ %
1 78. 84 80. 12 78. 89 81.56 80. 94 78. 28 84. 64
EF2 90. 23 88. 24 89. 37 90. 23 89. 88 90. 23 90. 23
RAZE 78. 67 79. 14 79. 85 80. 98 81.17 78.54 82.27

MFE 3 ATLIE . Joig it o —F Rk e 2 PR A HERE . IGAA B0 0 H A5 R A0 T AR 4 1
i AR, RUIASCH) IGAA L BA — RS HE. B 6 0 IGAA kA HERESS R

6 it

AR SCBE X i AN DU HE AR [ AT, 7P 6 O i 5 22 T M B HE R, PR 155 4 22 30 9 HE R
FOO AR B AL B 5 AR 2 NS, REUEHE £ o 25 T e 50 i OE AR IR XF 1 0k, AR SCH HE — Al b ok
e A Bk, T P B2 R S R R SR . OF HL A S R R S s AT P R AR S R, A
RO G L R B AR XA SC LR RN K, R TSk B A R, X T S BRI TR R HERE AR S
LRI A HERECR WA T I IR AF SvgNest MIBLA 5 AR BELAL TN i O HEREZE 2R, Bk UL, A SCHe
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A IGAA FEAE M P4 P HEARE IR 10 B A — %€ /9 B2 1

A AVil
— %@/

(a) Dighel 99.99% (b) Dighe2 99.99% (c¢) Fu89.31% (d) Blaz 79.58%

g

i
Z\

it 7

/N
—\ ;b<
(e) Jakobsl 81.74% (f) Jakobs2 77.22% (g) Mao 81.97% (h) Marques 87.57%

(i) Shapesl 67.20% (4) Trousers 88.84%
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