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Abstract: In order to improve the computational efficiency of the conventional collaborative
optimization ( CO), an improved collaborative optimization algorithm based on the Kriging model
(Kriging-CO for short) was proposed. In this algorithm, the approximate optimization model at the
system level is constructed with the Kriging model, and is updated by uniform design combined with
confidence regions. The Kriging-CO was verified through the optimization of a classical function and
the design of a speed reducer, and the optimization models were solved using the sequential quadratic
programming algorithm. Numerical results show that the Kriging-CO can improve the computational
efficiency. For the complex speed reducer design, the Kriging-CO, compared with the CO, reduced
the number of iterations in the optimization computation by about 50% .
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Tab.1 Optimization results by CO and Kriging-CO
Ty CO B Kriging-CO B ¥
i R HnfE  BAKE AU HtrE B %n
(1, 1) (0.1975,1.977 1) 3.9478 15 (0.197 8, 1.994 2) 4.016 1 8
(4, -1) (0.1993,1.9769) 3.947 8 14 (0.1987,1.9941) 4.016 1 29
(0.8,1.5) (0.1977,1.9771) 3.947 8 10 (0.198 7, 1.994 3) 4.016 8 10
(2,3) (0.1979, 1.9770) 3.947 8 20 (0.197 6, 1.9925) 4.009 3 11
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Tab.2 Initial design points
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[11]

IR %,/ cm %,/ cm x5/ cm x4/ cm %5/ cm xg/Cm %,/ cm
X, 2.80 0.71 25.0 7.90 7.599 3.00 5.099
X, 2. 65 0. 63 18.0 6. 80 6. 400 3.00 5.099
X, 3.50 0.70 17.0 7.30 7.715 3.35 5.287
X, 2.00 0. 40 9.00 4.00 4. 500 1. 50 3. 000
x3 A COFEE(GINTRER) RUER
Tab.3 Optimization results by CO(with penalty function introduced )
I F{uf#/om EbR A o IR
X, (3.5051,0.6833,16.9999, 7.300 1, 7.7139, 3.300 1, 5.2854) 2 991.37 33
X, (3.4408,0.699 7, 17.000 0, 7.300 1, 7.713 9, 3.300 1, 5.2854) 2 991.77 32
X, (3.486 0, 0.687 5, 16.999 1, 7.300 1, 7.713 9, 3.300 1, 5.2854) 2 991.76 17
X, (3.4872,0.678 8, 16.998 9, 7.300 1, 7.713 9, 3.300 1, 5.2854) 2 991. 80 30
#*4 Kriging-CO iU ER
Tab.4 Optimization results by Kriging-CO
IR A R/ cm BfrfE/em’  BAUEK
X, (3.4862,0.703 0, 17,7.300 1, 7.713 9, 3.300 1, 5.285 4) 2991.8 15
X, (3.486 0, 0.600 3, 17,7.300 1, 7.713 9, 3.300 1, 5.285 4) 2991.7 16
X, (3.4808,0.700 0, 17,7.300 1, 7.713 9, 3.300 1, 5.285 4) 2991.7 6
X, (3.4871,0.7000, 17,7.300 1, 7.713 9, 3.300 1, 5.285 4) 2991.4 16
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