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. o IEAE ()
NER:: S (m/s) - : -
T (roll) 4 (pitch) A (yaw)
AR 0.66 2.562 —35.23 —0.180
BA 0.448 2.554 —43.636 0.267
CHE 0.42 2.536 —-26.891 —0.403
DA 0.31 2.459 —14.713 9.154
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B Y A (m) #/MH (m) RKAE (m) PrAEZ (m)
duinas 17.15 16.38 17.98 0.17

duinac 36.51 34.86 38.26 0.36

200 sL 1k dinAD 55.97 53.46 58.65 0.55
i 13.21 12.62 13.80 0.13

dind 26.53 22.59 27.72 0.27
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doinicn 1276.70 143.32 1702.65 234.46
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(71 (¥ 5 i 25 B A2 ) AT APR A B 7 8 T T ) 486 KA 184 R
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DNORAE A (A PR RS, LS B ] 2 AN AR B 2 ek, 15
I AT B AR (14 43 B A A0 £ B 7 5k B8 1) 4 A 4R b 1 U
BRI —M, FFf8D A 4y B FE ¥ 43 A 8 rf T HUE 2
N n b eT DU AR B A FID A B — IR 1)
H/NIE B ANEUE /N, [ B AN 20 FAth fr 2 ] P B
AR, SEBR TR, ] 3E s R 4 i st S e g
BIEER e ), R R ST A R 4 3 5 S oy
B IS [ 4 o TR ) g R Ry B R R BEAT A AL
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TR I R, WL Y BEB £ FID 2
5 R (R 350/ BE B (din, 1 --p2) CA A 3 I B C
SEFND A S — IR B I 55N R B (Ao cop) 5 5 N EE L
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fiET i 0.3139 0.5576 0.4424 0.4424 0 0.2437
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It At/ IR
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F5 VR BB RS A B B

%ZIKEE dmin,L-B-Dl dmin,L-B»DZ dmin,L»C-D

A

S ST S ST S ST

Ao 3.885x107* 2.042x107° 3.758x107* 1.497x107 3.333x107* 6.340x107
Apich 4.144x107* 2.031x107° 1.517x107* 1.494x10™° 3.451x107* 6.506x10~"
Ay, 2.835x107* 1.991x107 1.971x107* 1.474x107 5.649x107 6.196x10~
Bion 4.956x107* 2.013x10~° 3.228x107* 1.540x107 2.298x10~* 6.390x10"
Biich 2.400x107" 6.041x107 8.699x10~ 7.562x107 2.407x107* 6.169%10~
By 8.057x107" 2.037x107 3.478x107* 1.427x107 3.754x107" 6.380x107
Coon 6.852x10~" 2.001x107 4.170x107* 1.465x10™° 4.536x107" 6.282x107
Coiteh 4.220x107* 2.023x107 3.813x107* 1.548x107 1.489x10™" 1.486x107"
Cyan 1.781x10~° 2.049x10~ 3.658x10~" 1.480x107 5.463x107* 6.416x107
Dy 8.080x10™" 2.043x107 1.798x107* 1.487x107 2.178x107* 6.359%10~
Dyiten 2.079%107° 2.397x107° 2.019x107° 2.042x107 3.622x107° 9.800%10™
Dyay 3.579x10~° 2.074x107 3.194x10° 1.793x10™° 5.604x107* 6.269x10~
Ay, 5.748x107* 2.032x107° 2.427x107* 1.537x107 4.264x107* 6.502x107
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Study on safety of multi-satellite launch mission based on importance
measure

TIAN LongFei'”, LI Hua', LIU Wu'”, LIU Yong', HU HaiYing' & LI PingFu'

' mnovation Research Institude, Chinese Academy of Sciences, Shanghai 201203, China;
? Shanghai Engineering Center of Micro-Satellite, Shanghai 201203, China

For multi-satellite launch mission, the velocity and direction of each satellite at separation may deviate from nominal value, which
will introduce uncertainty to the distances between satellites after separation, and influence the safety as a result. In order to improve
the satellite rocket separation safety of multi-satellite launch mission, importance measure analysis technology is employed to analyze
the distance between satellites after separation. A new method is proposed to calculate the importance measures, numerical example
shows that the efficiency of the proposed method is higher than the traditional Monte Carlo method and Saltelli’s method. For the
situation that distance between satellites is too close after separation, importance measure analysis technology can be used to identify
the input variables those have greater influence on the distances between satellites, then the distribution parameters of those input
variables can be optimized, which can increase the minimum distance between satellites, and decrease its uncertainty as well. As a
result, the safety during separation can be insured.

multi-satellite launch mission, separation safety, importance measure, moving-least squares approximation,
uncertainty analysis
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