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Amended Harmony Search Algorithm for Solving Spacecraft
Optimal Rendezvous Problem
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Abstract; A hybrid index of fuel-time on the basis of C-W equations was built for the spacecraft
optimal rendezvous problem, and an amended harmony search ( AHS) algorithm was proposed to
solve this problem. In the AHS algorithm, a global uniform learning operation was presented that
the guidance of the current global best harmony was utilized and the pitch adjusting operation was
replaced, resulting in the enhancement of the balance between the global search and local search.
The PAR was dynamically adjusted to adapt the search process of algorithm. Several optimal
rendezvous cases were used to test the effectiveness of AHS algorithm, and it was verified by the
numerical results that correct satisfied results could be obtained with the proposed AHS algorithm,
which is better than that of the other algorithms.

Key words: optimal rendezvous problem; amended harmony search algorithm; global uniform
learning ; global search; local search
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Yo = —30000 Ve =30 DE 8.7238e-2 1.8189¢e-1 1.3701le-1 1.3428e-1 3.0023e-2
Z, =0 v, =0 ABC 8.7238e-2 1.0396e-1 8.7243e-2 9.0177e-2 5.6822e-3
HS 9.2785e-2 1.1131e-1 9.7191e-2 9.9089e -2 6.281 6e -3
AHS 8.7238e-2 9.7058e-2 8.7243e-2 8.9217e-2 3.3104e-3
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HS 5.3021e-2 7.1951e-2 5.8539e-2 5.9329e-2 5.2700e -3
AHS 4.8345e-2 5.6449e-2 4.8345e-2 4.9308e-2 2.5546¢e-3
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Table 3 The optimization results with different weights

WIEALE/m WILRHEEE/ (m-s™')  AE A RAFHE RZE(H hEE S T
x, =70 000 v, = —40 0.01 7.9720e-2 8.4759e-2 7.9998e-2 8.0494e-2 1.5344e-3
Yo = —30 000 vy =30 0.10 8.7238e-2 9.7058e-2 8.7243e-2 8.9217e-2 3.3104e-3
z,=0 vy =0 0.25 9.9767e-2 1.0972e-1 9.9767e-2 1.0197e-1 3.9894e-3
0.50 1.2065e-1 1.6090e-1 1.2084e-1 1.3679-1 2.0751e-2
0.75 1.4153e-1 1.8177e-1 1.4153e-1 1.5360e-1 1.9435e-2
0.90 1.5406e-1 1.9429e-1 1.5815e¢e-1 1.7097e-1 2.0222e-2
x, =100 000 ve=—-20 0.01 4.0834e-2 4.4003e-2 4.1669e-2 4.1780e-2 9.9394e -4
Yo = —20 000 vy =0 0.10 4.8345e-2 5.6449e-2 4.8345e-2 4.9308e-2 2.5546e-3
7, =0 Vo = 0.25 6.0861e-2 8.8035e-2 6.0863e-2 6.8857e-2 1.2347e-2
0.50 8.1723e-2 1.0888e-1 8.1723e-2 9.2585e-2 1.4023e-2
0.75 1.0258e-1 1.2973e-1 1.0754e-1 1.1359% -1 1.2507e-2
0.90 1.1510e-1 1.4223e-1 1.2867e-1 1.2867e—-1 1.4300e-2
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