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Optimization Method of Aircraft Centroid Adjustment based on k-means
Clustering Entropy Weight Evaluation

TIAN Xiaochuan, YU Liyong, BAI Bin, CHEN Si, HE Wenkai
(China Academy of Launch Vehicle Technology, Beijing, 100076)

Abstract: In response to the complex and time-consuming process of adjusting the center of gravity of aircraft, k-means
clustering method is used to cluster the historical data of aircraft counterweight. Based on the clustering results of samples, the
standard counterweight of aircraft under different samples is calculated. Then, the centroid offset of aircraft with standard
counterweight is calculated through simulated assembly, and a series of statistical data are obtained. After that,the comprehensive
evaluation method based on entropy weight is used to compare the results of centroid adjustment, and the optimal standard
counterweight of aircraft is selected, thus simplifying the adjustment process of aircraft centroid and greatly improving the producting

efficiency of aircraft.
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Tab.l Standard weights calculated from different samples

RRER My/kg ay/(®)
2-1 6.70 7.05
2-2 7.08 32.18
3-1 7.23 13.98
3-2 6.30 2.68
3-3 7.01 35.98
4-1 7.18 20.08
4-2 7.39 39.96
4-3 5.60 8.54
4-4 7.16 4.59
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Tab.2 Sample evaluation index data

] TR | B . B
P71 A L B BEUE | AREE | RERNK
=/cm H/cm
2-1 0.556 4 1.1922 0.081 1 0.628 6
0.3373
2-2 1.420 1 2.5142 0.1390 1.506 1
3-1 0.707 1 1.6717 0.097 4 0.789 6
3-2 0.629 6 1.099 8 0.0756 0.686 1 0.3534
3-3 1.607 4 2.6758 0.1385 1.683 1
4-1 0.8879 1.989 1 0.128 7 1.002 0
4-2 1.898 9 29789 0.1385 1.963 5
0.366 5
4-3 0.654 0 1.163 3 0.090 2 0.730 5
4-4 0.667 4 1.209 6 0.086 9 0.7373

3.2 RBROEMNER
= 5 AT DURR 4 8 b 1) B A SRR (E AL
PLH K5 B A R B AT VAl

FEn < p KIREAKE T, A5 BRABCE A 7155757
ﬁD—F [8]:

X N i DREASE AN RAR, 1T SO0 AT AR
HEAL -

, x; — min,(x;)
Y1 max, (x,) - min, (x;) (6)
XPRRAS ) 3% T AR A LG

!

P = niv D)
S
THEAR N PR S B E E -

Zpi/' lnp,,.

X

E, i (®
é’lpi,. =0, p;Inp,=0,
THRAEMNEFRE o)
o= (9
;a—a)

BRI R T, REASERAL, TAEMUN, KATES

Ji O RS B R WA R m A R B R . AR
ZE )N BUNMOR AL, TR B R EAE [-1, 1]
DX 1) AL BROR AR AR AR, ke 8 28 B U A O 7
T,=ia),x,,— ®5X5 (10

3.3 WBUFNER

P R 3.2 T AR AT B ABLVE Y, T AREE R
x3, AIWFEA2-1 AmLFEA, BRI, HH
-1 FEARTF R bR L BB 0N 6.7 kg, 23447 B ONT
PRI R 7.05°.

R3 BTN ER

Tab.3 Entropy weight evaluation results

RRLER TN 45 R
2-1 0.405 2
2-2 1.033 9
3-1 0.561 4
3-2 0.4100
3-3 1.1375
4-1 0.706 2
4-2 1.3128
4-3 0.4353
4-4 0.448 1
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Tab.4 Experiment to verify the results

G Fit/kg z/mm y/mm L/mm
XXX1 652.64 0.602 -0.238 0.647
XXX2 653.71 0.041 0.014 0.043
XXX5 653.83 0.633 0.348 0.723
XXX6 657.09 0.225 0.835 0.864
XXX7 652.94 0.499 0.099 0.509
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