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Abstract: In a satellite launch task using spring separation mode the satellite obtains a velocity increment produced
from the separating force of spring data of two segments before and after the epoch of satelliterocket separation are not in
the same orbit and can’t be used to calculate the orbit together by using traditional method. To solve the problem a new
method improved method of perturbed initial orbit determination based on Unit Vector Method is proposed to solve a
position vector and two velocity vectors simultaneously in this paper. The results of simulated and measured data show that
the method can realize combined orbit determination by using the measured data of two different orbits before and after the
satelliterocket separation. Because the orbit determination data is increased the accuracy of initial orbit determination in
injection phase is also improved.
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Table 2 Elements for simulation calculation
a /( km) e i/(°) g /1(°) 0/(°) M /(°)
1 6636. 000 0. 009500 42.700 348.200 125.300 0.000
2 6639. 500 0.010022 42.718 348.199 125.298 0.000
1 17312.098 0. 620087 54.999 303.503 173.711 2.854
2 17317. 649 0. 620209 55.000 303.502 173.712 2.854
1 27470. 105 0.750518 25.002 344.108 179.582 1.027
2 27477.256 0.750583 25.001 344.109 179.580 1.025
3

Table 3 Simulation for small eccentricity orbit

e ~0.01
H, =~ 200 km
UvMI PUVMI IPUVMI
oa/| Aa,,, |(km) 3.290/15.615  3.287/18.091  3.029/13.769  3.010/11.652 1.984/6.290
ae/ | Ae,, [(107%) 0.199/0. 981 0.199/0.723 0.198/0.798 0.198/0.625 0.174/0.501
ai/ | Aay, I(°) 0.010/0. 038 0.010/0. 032 0.009/0. 036 0.009 /0. 029 0.008/0.019
o/ | A0, 1(°) 0.015/0. 065 0.015/0.077 0.015/0. 063 0.014/0. 054 0.010/0.036
0w/ | Awpy [(°) 0.021/0. 059 0.020/0. 078 0.020/0. 061 0.019/0.067 0.018/0. 043
oM/ | AM,,,, [(°) 0.011/0.036 0.011/0. 057 0.011/0.043 0.011/0.055 0.006/0.32
80 s 100 s 80 s 100 s 180 s
4
Table 4 Simulation for moderate eccentricity orbit
e ~0.62
H, =210 km
UVMI PUVMI IPUVMI

oa/| Aa,,, |(km) 5.213/17.093  9.338/21.435  4.987/16.231  8.091/22.548 3.121/7.615
ae/ | Ae,,, [(107%) 0.424/1.309 0.518/1.542 0.302/0.998 0.500/1.330 0.243 /0. 665
i/ | Ay I(°) 0.010/0. 046 0.013/0.058 0.007/0. 034 0.012/0.079 0.001/0.009
aQ/ [ AQ,.. 1(°) 0.011/0.034 0.017/0. 045 0.010/0.038 0.012/0. 044 0.009/0. 029
0w/ | Aw,, |(°) 0.019/0.057 0.027/0.069 0.016/0.053 0.022/0.059 0.016/0.042
oM/ | AM,, |(°) 0.009/0. 035 0.014/0. 045 0.009/0. 033 0.012/0.041 0.006/0.023

max

80 s 100 s 80 s 100 s 180 s
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Table 5 Simulation for large eccentricity orbit
e~=0.75
H, =~ 208 km
UVMI1 PUVM1 IPUVMI1
oa/ | Aa,,, |(km) 6.894/27.809  10.018/33.657  6.564/23.791  8.879/29.371 2.097/8. 880
ae/ | Ae, I( 107%) 0.501/1.531 0.599/2.201 0.497/1.992 0.543/2.003 0.294/1.212
oi/ | Aa,,, (°) 0.002/0. 007 0.007 /0. 029 0.002/0.007 0.006/0.019 0.002 /0. 006
a0/ | AQ,,, () 0.010/0.033 0.015/0.051 0.010/0.034 0.014/0.049 0.005 /0. 021
ow/ | Aw,,, |(°) 0.019/0. 055 0.028/0. 088 0.019/0. 053 0.027/0.079 0.011/0.039
aM/ | AM,,, 1(°) 0.011/0.043 0.012/0.046 0.011/0.042 0.011/0.043 0.005/0. 020
80 s 100 s 80 s 100 s 180 s
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Table 6 Results of small eccentricity orbit
e =~ (.01
H, =~ 200 km
UVM1 PUVM1 IPUVM1
Aa/( km) 4.332 4.121 4.211 4.103 2.387
Ae/1073 0.201 0.200 0.199 0.198 0.177
Ai/(°) -0.012 -0.012 -0.012 -0.012 -0.008
AQ/(°) 0.019 0.020 0.019 0.019 0.011
Aw/( °) 0.027 0.026 0.026 0.026 0.027
AM/( °) -0.016 -0.016 -0.016 -0.015 -0.006
80 s 100 s 80 s 100 s 180 s
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Table 7 Results of moderate eccentricity orbit

e ~0.62
H, =~ 210 km
UVM1 PUVMI1 IPUVM1
Aa/( km) 8.562 24.339 7.342 19.096 3.821
Ae/1073 0.621 0.783 0.609 0.745 0.433
Ai/(°) -0.009 -0.014 -0.003 -0.011 -0.001
AQ/(°) 0.013 0.019 0.011 0.015 0.005
Aw/( °) 0.022 0.037 0.019 0.030 0.018
AM/( °) -0.009 -0.018 —-0.009 -0.022 -0.007
80 s 60 s 80 s 60 s 140 s
8
Table 8 Results of large eccentricity orbit
e~ 0.75
H, =~ 208 km
UVMI PUVMI IPUVMI
Aa/( km) 9.098 21.036 8.211 17.554 2.973
Ae/1073 0.578 0.667 0.569 0.602 0.356
Ai/(°) 0.002 0.009 0.001 0.006 0.001
AQ/(°) 0.011 0.017 0.010 0.014 0.004
Aw/( °) -0.021 -0.039 -0.019 -0.037 -0.014
AM/( °) 0.026 0.038 0.021 0.039 0.009
80 s 90 s 80 s 90 s 170 s
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