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Dynamic Relaxation Cooperative Optimization Method with Fast Convergence

Abstract

Abstract: To solve problem of high computational cost and low convergence speed of initial points away
from the optimal solution in collaborative optimization, a new dynamic relaxation cooperative
optimization method with fast convergence is presented. Two-phase optimization is adopted in this
method. In the accelerating convergence phase, the calculation method of relaxation factor is improved,
and the inconsistent information between the optimal value of disciplines and its mean value is used to
construct the relaxation factor. The optimization solution of the first phase is adopted as the initial points
in the optimization solution phase. The relaxation factor satisfying the consistent precision requirement is
selected for cooperative optimization, and the global optimal solution is obtained. A typical numerical
example and the reducer MDO problem are adopted to test this optimization method. Experimental
results show that the proposed method can greatly reduce the computational cost and accelerate the
convergence speed of the initial points away from the optimal solution.
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Abstract: To solve problem of high computational cost and low convergence speed of initial points away
from the optimal solution in collaborative optimization, a new dynamic relaxation cooperative
optimization method with fast convergence is presented. Two-phase optimization is adopted in this
method. In the accelerating convergence phase, the calculation method of relaxation factor is improved,
and the inconsistent information between the optimal value of disciplines and its mean value is used to
construct the relaxation factor. The optimization solution of the first phase is adopted as the initial points
in the optimization solution phase. The relaxation factor satisfying the consistent precision requirement is
selected for cooperative optimization, and the global optimal solution is obtained. A typical numerical
example and the reducer MDO problem are adopted to test this optimization method. Experimental results
show that the proposed method can greatly reduce the computational cost and accelerate the convergence
speed of the initial points away from the optimal solution.
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Tab.l Optimal solution of initial points 1

Ptk 7 ik WG I U HirkfE 241 A% 2 EARIREL
Frifk CO Jyik 1,2 1.000 0, 2.000 0 5.000 0 —2.8000 0.1000 1
BIFKAHL CO ik 1,2 1.000 0, 2.000 0 5.000 0 —2.8000  0.1000 1
FDRCO 77V 1,2 0.2180,1.968 1 3.9211 -3.5851  0.000 0 36
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Tab.2 Optimal solution of initial points 2

UREWARES WA R AR H A ek B 21 A2 BRI
FrviE CO 751 2,3 2.000 0, 3.000 0 13.000 0 -1.7000  1.2000 1
AR CO Trik 2,3 2.002 0, 3.000 0 13.000 0 ~-1.7000  1.2000 1
FDRCO J5 {2 2,3 0.1987,1.971 3 3.9258 -3.6042  0.000 0 48
3 YA 3 Mg R
Tab.3 Optimal solution of initial points 3
Ptk 7 ik WILE R SALfE H A B B0 SESR! 21 2 I EL
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FIFKAHL CO ik 3,1.5 0.276 7,2.024 1 41735 -3.5209  0.0517 50
FDRCO J7i% 3,15 0.204 1,1.971 4 3.928 1 —3.6042  0.0000 35
x4 WA S 4 0L EE R
Tab.4 Optimal solution of initial points 4
R VRS WIkh AR H b bR BU( 201 2K 2 EAIKEL
Frife CO J7ik 4,5 3.7911,2.081 5 18.705 1 0.0000  0.460 6 54
A CO Jiik 4,5 0.556 9, 1.943 5 4.087 7 32487  0.000 0 73
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Fig.2 Optimized curve of system variable x;
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Tab.5 Optimal solution of initial points 1

Ptk Jrik WG R AR H br B 30 AL IN AR
FrifE CO 0,0,0 3.276 2,0.700 0, 17.000 0 2907.40 0.060 1 40
KA CO 0,0,0 3.4956,0.712 4, 17.020 8 2997.47 0.050 1 69
FDRCO 0,0,0 3.490 1, 0.700 0, 17.000 0 2992.10 0.000 1 42
6 YHM 2 Mg R
Tab.6  Optimal solution of initial points 2
R VRS WA B I U H b iR U R EroN AR
FrifE CO 3,1,30 3.500 0, 0.700 0, 27.897 5 5217.8 0.001 2 187
KA CO 3,1,30 3.438 0, 0.700 0, 17.000 8 2971.4 0.002 3 76
FDRCO 3,1,30 3.490 1, 0.700 0, 17.000 0 2992.1 0.000 1 44
K7 YIHA3 g R
Tab.7 Optimal solution of initial points 3
Ptk JriE WA L H b bR BU( RESSINE EAIREL
FRUE CO 8,2,22 3.5877,0.712 4,22.004 8 4179.9 0.000 0 124
A CO 8,2,22 3.6012,0.700 1, 17.003 1 2956.2 0.0102 58
FDRCO 8,2,22 3.490 1, 0.700 0, 17.000 0 2992.1 0.000 1 37
R 8 IR 4 b4
Tab.8 Optimal solution of initial points 4
Pt 7k WA BALAR H b iR B0 AES-IN BRI EL
FRUE CO 3.5,0.7,17 3.501 0, 0.700 0, 17.002 0 2996.0 0.000 0 9
AL CO 3.5,0.7,17 3.500 0, 0.700 0, 17.000 0 2 876.0 0.000 0 1
FDRCO 3.5,0.7, 17 3.495 6, 0.700 0, 17.000 0 2997.4 0.000 0 25
F9 WIS S MRALES R
Tab.9 Optimal solution of initial points 5
VRS IR SN, ERAsE gl BES- N K
FrifE CO 3.0,0.75,17  3.500 0, 0.700 0, 17.000 8 2993.7 0.000 2 8
KA CO 3.0, 0.75, 17 3.000 0, 0.750 0, 17.000 0 2967.5 0.000 1 1
FDRCO 3.5,0.70,17  3.4956,0.700 0, 17.000 0 2997.4 0.000 0 25
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