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Multi-variant Optimization Algorithm for Three Dimensional

Container Loading Problem
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Abstract This paper investigates that three-dimensional container loading problem is solved by the Multi-variant op-
timization algorithm. The Multi-variant optimization algorithm applied random placement and partial adjustment to
gradually approximate the optimal solution. The random placement denotes that several boxes of randomly selected
are put into the container; the partial adjustment indicates that the sequence of the boxes in the container of random
placement are topically adjusted and optimized with objective function value. Then, the objective function value will
gradually approximate the optimal value by recursively random replacement, partial adjustment and optimization, and
we acquire a desirable three-dimensional container loading program. In order to verify the effectiveness and practicability
of three-dimensional container problem with the multi-variant optimization algorithm, 1000 groups of three-dimensional
container loading problems that vary from BR1-BR10 are tested in this paper and acquire desirable results.
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R SCHR [24] $2 119 VNS S9AMISCHR [25] $2
) FDA S9A%% HO B i SR 45 2 B R RCR
AT U A, XSRS SR 5 Z ook
TR S BUREAR R A TSR R ke 3 A3k 4 s,
7 3 2l 500 LB, & 4 )5 500 41
LRI L R & 4 s — SR 8RR
RAHSEH] BR1 ~BRI0 BUGAY-F- e,

MF 3 T 4 PRl AE i 1) Bk A,
X RE—RRIAIA, K 3 BPEARBCR IR T £ 4
HEMRCR, H AR S0 2 ) 3 784 (178 Al ok
F, K3 BUNTR A AR R TR I AR
T X — PG 3R 3 AR TR SRS 18]
MR A RH/ N TR 4. TR ERZ
BV R] JA6 T R RO AR DI, AR IR 7T AR 57
AR SR RN, A5 A6 1 rf [ 2R A 2 57 s 1)
HUREZ 3 22, AT TP REUR AR R 4 D0 1 22 Bl i )

22 HERIRERREGERIE X R
Table 2 The change table of filling rate obtained from an experiment
R 1/ (R#EEtRALR) 2/ (EMALS) 3/ (R#ERAL)S) 4/ (AL IE) 5/ (FEMILE)
TR 0.2749/(0.3591) 0.5495/(0.5968) 0.7324/(0.7936) 0.8926/(0.9065) 0.9625/(0.9625)
%3 AR ATIOR R (1~ 500 41)
Table 3 Comparison of packing effects of various (groups 1~ 500) algorithms
. 7 (%)
Wit PR
BR1 BR2 BR3 BR4 BR5
LRSS 3 5 8 10 12
H_BR!! C1 and C2 83.79 84.44 83.94 83.71 83.80
GA_GB C1 and C2 85.80 87.26 88.10 88.04 87.86
TS_BGI C1 and C2 87.81 89.40 90.48 90.63 90.73
GRASPI*2] C1 93.52 93.77 93.58 93.05 92.34
Maximal-spacel®®] C1 93.85 94.22 94.25 94.09 93.87
HSART C1 and C2 93.81 93.94 93.86 93.57 93.22
C1 95.05 95.43 95.47 95.18 95.00
CLTRS[®
C1 and C2 94.51 94.73 94.73 94.41 94.13
C1 94.92 95.48 95.69 95.53 95.44
MLHS[19]
C1 and C2 94.49 94.89 95.20 94.94 94.78
VNS(24] C1 94.93 95.19 94.99 94.71 94.33
FDAI?%] C1 92.92 93.93 93.71 93.68 93.73
MOA C1 and C2 95.62 94.68 94.41 94.23 94.03




13

ZEPNF AR BT 2 In A SRR = 4R M B BT

113

F 4 FSPEERERBOR L (501 ~1000)

Table 4 Comparison of packing effects of various (groups 501 ~ 1000) algorithms
R (%)
iR EP
BR6 BR7 BRS BR9 BR10 S
FEF IR AL 15 20 30 40 50

H_BRB! C1 and C2 82.44 82.01 80.10 78.03 76.53 81.88
GA_GBI® C1 and C2 87.85 87.68 87.52 86.46 85.53 87.21
TS_BG!™ C1 and C2 92.72 90.65 87.11 85.76 84.73 89.00
GRASP[2] C1 91.72 90.55 86.13 85.08 84.21 90.40
Maximal-spacel®®] C1 93.52 92.94 91.02 90.46 89.87 92.81
HSANIT] C1 and C2 92.72 91.99 90.56 89.70 89.06 92.24
C1 94.79 94.24 93.70 93.44 93.09 94.54

CLTRS!8!
C1 and C2 93.85 93.20 92.26 91.48 90.86 93.42
C1 95.38 94.95 94.54 94.14 93.95 95.00

MLHS[9]
C1 and C2 94.55 93.95 93.12 92.48 91.83 94.02
VNS4 C1 94.04 93.53 92.78 92.19 91.92 93.86
FDAI[25] C1 93.63 93.14 92.92 92.49 92.24 93.23
MOA C1 and C2 94.56 93.27 93.09 91.52 91.00 93.64

Fad XAE—E R LRI T = A ) A AE Y
—NHEEL: FE TR R 2, BIAE T 1) 2 AR R
5, [ R SR AR B TR e 2) A ELR Y I sE AR
Bm kA, 18R B 2 7 P2y CL AR e 2y
W C2 I BLT, SHE TR 5 2 B SR & S92
£ 28 & R YE MLHS 1 94.02%, % 2 2
A MOA 1 93.64 %, 45 3 J& Fanslau 2542 H
W) & R & E Y CLTRS 114 93.42 %, 45 4 2 lik
i SR IR AR K R HAS 1 92.24 %,
%5 5 & Bortfeldt S H (128 R R TS_BG 11y
89.00 %, £ 6 A Gehring 42 W %) FFAT fHiEAE S
GA_GB 1y 87.20 %, %5 7 2 Bischoff Z&2 1 (1% 2
i Jm iy 91255475 HBR 19 81.88 %. A b M B4 4>
Wras R, A SRR B AR AT

%5 4 TASUE ST BRI~ BRI10 A7
HARANAY. 25 AR =51 Minimum 2| £
JG—%1 Average 43 |8 AR SCEEAER — KA
100 AN 52 51 33 AT HC S R B9 f f s A7 i 1]
T KBTI SFEEAT e a] ., /MRS R
FEFFEY I AR, X B2 17 i A FE 1 1 5 B
BT HA].

M5 WA, 1) Bykipsia Tt 5 Rk
BATHEA 2R, TR @A SCAR v A B v b
BUE; 2) BEE RS FFI2EE0G I IN, 5347 IR
P DL 5E BRI I R B, X TR AR R £,
TR RIS, 46T R AR DU AR 2%, BRI
BT AT BRI E A

H Z oA SR S = e e sa e, 224t
U BEHURCE R TR R AL, SRR 4 R B 2 T 4
Fyf LR RN IE 7 . AESERd R R, AR
HERBR R A R R XS R B S &
—AFEBIIAE T B ECR A . FExF 1000 AR,
Sl M, A5 AR Y A YR IUETE BEA (5, 12
HBGE Y, IR AR A R SRR

0.9F

o 1 2 3 4 5 6 7 8 9 10
R
B 7 MOA SEHEAE MR AR IR s R AR b ]
Fig.7 The filling rate variation diagram of packing
problem with MOA

ARSCESRIE MOA FEk 5290 = 4 5 A MGG
R AT AT P, HE— 25 T A R ek B i
(4= BEANAR N



114 H 3l 1k

O 44%

%5 ZIUAb ARSI = Y B Ih] S — Se R 40
Table 5  Some test details of MOA for 3D packing problem

- Yk BT (s) HFEH (%)
Minimum Maximum Average Minimum Maximum Average
BR1 3 1.83 114.66 28.84 91.04 98.31 95.62
BR2 5 241 57.89 26.78 89.18 97.23 94.68
BR3 8 3.42 191.23 86.35 90.60 96.97 94.41
BR4 10 1.26 274.91 105.67 88.82 96.04 94.23
BR5 12 7.50 219.01 110.63 89.17 97.45 94.03
BR6 15 5.83 495.02 265.74 87.36 96.56 94.56
BR7 20 14.61 811.50 384.38 5.82 95.44 93.27
BR8 30 30.82 1312.80 560.21 84.61 95.17 93.09
BR9 40 33.40 1798.75 866.08 84.69 94.07 91.52
BR10 50 54.52 2401.94 1380.62 82.27 93.84 91.00
Mean 19.30 15.56 767.77 381.53 87.36 96.11 93.64
5 gﬁ?ﬁiﬁ 8 Bortfeldt A, Gehring H. A hybrid genetic algorithm for the

YA ) A T UL A A NP YR, AR SOR A
Z IR, A BEVUSE . RvRiRRE g 4
T = KAFFE. 2 2RI, BUS AR A
HOR, UL T 2 oA SR L B = 4 AR B A
RPERIAIATYE. BT AR SOR 2 2 itk B U,
LA Xk 52 o 2B A DT P A S TR RN S P A
REFRIPETS. (HRT R BT 2w AR RCR,
SRR AL, B2 TSR Rt K. [, 23
Z DR BRI 2 /DA XS SR I
SXREEM R, NAA B
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