¥4k HM W R =W A %R = M) Vol.47,No.8
202048 H Journal of Hunan University(Natural Sciences ) Aug.2020

XEHS:1674-2974(2020)08-0021-10 DOI:10.16339/j.cnki.hdxbzkb.2020.08.003

LY =4 MA A EAE N H 5B RT RMAL

i’%ﬁk 1,2’ 7‘5_,@ 1,2+’ )13 ;ﬁ%gﬁ 1,2’ jl] /%”ffl 1,2’ ig‘}; 1,2
(1. RACR 228 B 15 40 ] AR B, WL 22 518 066004
2. RALKE (G BR A5 TR, 10T PLPH 110819)

o B AR AR A PR S Z R R AR A ) s i AR
HENE THhOFEMENTOEE MATHEHTHECH R, FIECRREYHF
R AT RESIEHY. RWABEANFT R THATERIK, T Moy SR £HLE
WA TR SR RMEER BB AR TR N R R R B B & kxR AT R
fE G AL, B ok d BB IFFINT S ML R R A Kok Ao 5 B R o A5 B SR ek A AT
FookiE A FAA KM, RTINS, S EMIEA RR T B L R)G %L S
R B R ATRAAUG A, ARAFFR A B TR ) B0k 5 A ) 5 R R RO K2 R A
A, Bt B 0 ik AL ECR A R

KB KA ERARRP M, LB A 5, BT TSR EEROEN
) s R

FE 4 ES : TP391 X ERFRAEAD: A

Modeling of 3D Cargo Loading Problem and
Optimization of Crow Search Algorithm
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Abstract: Aiming at the three —dimensional bin loading problem of cargo, a three —dimensional cargo loading
model is established. In the model, in order to avoid the phenomenon of rolling over due to the eccentricity during the
turn of the goods in the process of transportation, the gravity center constraint during the turn was added to obtain the
projection of the gravity center area as an isosceles triangle or isosceles trapezoid. The cargo placement rules expand
the remaining space area and increase the diversity of understanding. In order to improve the speed of iterative con—
vergence and enhance its global optimization ability, an improved crow search algorithm is adopted to solve and opti—
mize the model. In the improved algorithm, a multi—probability random walk strategy and a reconciliation strategy are
proposed and introduced. The solution repair strategy makes the algorithm suitable for model solving and increases the

diversity of solutions as much as possible. The multi—probability random walk strategy is to continue to walk randomly
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with different probabilities after population iteration, which makes the global optimization ability of the algorithm

stronger. Simulation examples and benchmark function test results show that the improved algorithm has obvious opti—

mization effect.

Key words: three—dimensional bin packing problem;container loading problem;crow search algorithm; center of

gravily constraint in turning; container packaging corp ; optimizaton and decision
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Fig.1 The simulated rear view of the truck carriage and

its force analysis diagram on the projection plane
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Fig.2 Rear view of truck and stable centre of gravity area
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Fig.4 Schematic diagram of residual space segmentation
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Tab.3 Cargo specifications
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6 1320 509 1000 933
7 1 800 1 400 1000 1145
8 1612 1570 1 000 1655
9 1 000 540 1 000 1043
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13 600 336 1 000 867
14 900 470 1 000 1165
15 1 560 680 1 000 1210
16 1 900 1205 1 000 925

WEMHECH 150, S RKERIRECH 1000, 5351
FRBAL B 2 (GWO), i fa b Bk (WOA), &
R (CSA), e a3k 51 5 (MVPA) st
RRED(GA) R FRER AL (PSO) L J2 MPRWC-
SA SHZZRWIVEATHRE, 5B MATLAB 727 5} )k
FrsK fi.

3.1.2 fFA%ZR

THA RN R RUR 10 YU FHE, R

FE—AH A 2 B Aw pR A (FC i B ) O 1A, vT LA

iz

FENANIE 7 B IR AR E i 2.

700
695 L—L
- % 2 % &
=2
B 690
£
=t M ¥ M X
X 680 ——GWo
= —e—WOA
g —e—%sv*m
= 675 m
T —&—PS0
670+ —— MPRWCSA| {
665
0 200 400 600 800 1 000

LB
B 7 #RKEERE A

Fig.7 Iterative convergence rate curve

I ESER T LAAR R, SRR i R AR AR
17 816.336 m®, F KA TN 17 682 kg,
KZEFFIFH %R 60.095 8 %, M fift i1 500 A b
(2 407.425 2,1 147.815 7,663.556 16) , AL fitt )5
5% 3,11,-2,15,-8,6,5,-16,-1,9,4,14,10,12,
—13,7 EFESCRIENE 8 FIE 9 s, i B4 I3 4.

SRR

B8 FACRHE
Fig.8 Packing effect drawing

2000| 10 n
14 13| 5

1500 8
£ | s
B 1
_EJ] 000 16
&t
i 7

500
12 15
00 1000 2000 3000 4000 5000
REK Limm

B9 FHAZRAEALE
Fig.9 Top view of packing effect



2020 4F

28 ARG R 2F 4 (A AR BRE AR )
x4 FEER%
Tab.4 Table of simulation results
KEE 10 RACH 10 IREZES 10 RS2y 10 RS 10 IRAE
o wmm AT AT AL R J_‘ijﬁi OU\%L OU\%EJ OU\%EJ I/ Opr&
. g B . ) . ) . ) PEmtey WA Eig  ERR BNk Biss
i N L ZEhAsbR Y RhAsbR X HhARRR PR e A - - AN
sk ENLN A By SR TR THE RTHE 56 T AEL S FEL AEL NWMEF &R
A = g SAE g SEIE] 0 SEIEN pry . . . . S
8 Vi’ Glkg CORUE Z bR Y BARRR X RABRR BT AR
u/% /mm /mm /mm A []/s R .
IR /mm /mm /mm IHE)/s  YBUIR
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Tab.6 Table of benchmark function test results
Ak
PRELA TN HE A

MPRWCSA CSA PSO GWO WOA
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Fig.11 Ackley function iterative convergence

rate semi—logarithmic curve
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Fig.12 Sphere function iterative convergence

rate semi—logarithmic curve
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