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Automatic Load Optimization Technology for Cargo Hold of Airliner

JIANG Yu-Jun, HAN Rui

(School of Computer Science & Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Airliner stowage is a key step in aircraft service. With the industrial Internet development and the higher
requirements of the aviation industry for its own service, the efficiency of manual stowage operations has decreased, and
the airport operation businesses will inevitably develop towards automation and intelligence, so will the digitalization of
airliner stowage. Some of the existing algorithms cannot adapt to the multi-constraint and variable eﬁvifbnment of airliner
stowage and rely on the manual adjustments by ground staff. Therefore, the structural analysis ofithe constraints involved
in the stowage environment and the stowage process is carried out in this study, z;nd the'constraint compensation dynamic
scoring solution is proposed based on the genetic algorithm. The test results show that different stowage results can be
obtained according to different constraints, so as to optimize the center of gravity shifts and real-time stowage calculation.
On the basis of this, the scalability of the system structure is ensured, so the system can adapt to various new models and
new requirements. .
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R 3 TEREXT L, o T2 A (R A A KO AL AR
Hog e, I R VAR ARG A £ T Be oy it 5
RILZEFERK, DA 28 0y Bt R xh FEREAT BT R 5510
e, L DU ZRE BRI R, RO AR A B 72
PR, ST 2E T 0 A SR B, L (0] 2 2%
RO AT B2 PGS, PR AT DA 3 S BE 2R

R 4 Pl A E R BRI AR SR 5 R Bk
BEAT XL, R BIAE /N BB, B4 FE A IR M2 4
BIMATAIR SN MR AR, TSR R, S0k 1 il
I3 3T IR 2 SRS (1 mT A

5 PR WSS B S, HR A e LIt
LA AL, TR A R S AR, PIEA S AR

F 6 TRF TR LI R N ARG R vh LB 5 E
O A2 Ak, A5 ZE It 451 200 i A% 359 50 2 ik s B/,
A2 SRR ) 2 R R BB RS A 25| 3 50Tk
BIUE B bR B R S8, UER TR iR A A R
B AT A

#3  MEEEXTE
5 WA HiRmS  BRNEEME () HEERAN () HME
1 Module2 16 0.453 0.027 AHEE

2 Module3 21 0.667 106.024  HH5%E
3 Module4 26 0.774 \ '\ 203.832 A%

4 Jrik CGRREMIA
ETRS il}!ﬂiﬂ%ﬂé@%éﬁ% BN WERmE O

AT X:-00339  X:-0.0339 .
T o 3 g . sge g ' Module :
Bk, R 2 G AT B X e R 72, {8 2 2840 5 41 ‘ Y:=02797  Y:-02797
bt e s . e s - X: 0.0379 X: 0.0379 .
TR Bt 10 AT 30 % SRS B, D00 o g v A 2 Modue2 17 T T T
WA BT 20 TAT, T RIBRR, I X s Meduer 18 X: 0.0340 X:-0.0466
N " g 3 w . odule ) ' A
VR B R B SRl 5, BRSO R E, Ak Y:-0.3612 Y:-0.2613
- \ . PR . . , X:0.0361 X:0.0361 N
PR /IS, 75 R B 48 22K 2, SR BR A IR AE, 4 Module2 19 V02531 Vo053 HeE
BEUR SR BT 23 SRS B DU AEL; S Bk A a8 B R 2, B6AIE T s Medulr 20 X: 0.0394 X:00394
s
strategy *ﬁi}%ﬂﬂi@ Y:-0.3236 Y:-0.3236
K5 WECIRSEEIER
LR 3 -
5 Mt Al SRS (m) AT i A (5)
iR a5
] Modulel 1 X: 0.0002 Y: —1.7282 2 28019747, 1.399
2 Modulel 1 X: —0.0007 Y: —1.7283 2 2801.9747 1.329
3 Modulel 5 X: —0.0030 Y: —1.7587 2 2674.6122 1.161
4 Modulel 5 X: 0.00003 Y: —1.7580 \ - 2674.6121 1.120
5 Modulel 9 X:0.0023 Y: ~1.741 5 . = 2865.6559 1.129
6 Modulel 9 X:0.0007 Y: ~1.7414 2 2865.6559 1.208
7 Module2 16 X: 0.0339 Y: —0.2797 2 108.0523 0.480
8 Module2 16 X:0.0339 Y: —0.2797 2 108.05229 0.497
9 Module2 19 < X:0.0362Y:-02531 2 122.7867 0.495
10 Module2 9 g ¥ X:0.0362Y: ~0.253 1 2 122.7866 0.500

*
i

% 6 format ZI R 4} L

BT AR HdRgE BRI (m) EEBREME (m)

X:—-0.0339 X:—-0.0051
1 Module2 16

Y:-0.2797 Y:-0.3009

X:0.0379 X:0.0037
2 Module2 17

Y:-0.2635 Y:-0.2118

X:—0.0466 X:0.0063
3 Module2 18

Y:-0.2613 Y:-0.3070

X:0.0361 X:0.0015
4 Module2 19

Y:-0.2531 Y:-0.3340

X:0.0394 X:0.0021
5 Module2 20

Y:-0.3236 Y:-0.2694
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24 IR 7 S 2 4L BE AL BC A T AT
T, ¥ 5B RERGIIE W O0 A 75 S8 B0 mT Ak A B e P FE k.
A TR K dis 21 #8 e ORAIEAD 0 e v S 3
1o B30 4 R BE SR A TR AR BB N, TR g
P 37 S P R s I 2 WL IR AUAT /9 4% T2 3 H Fr,
HEOAE . AEME S R IE I B R SRAE R P RIR
ML 7R R A,
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