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Abstract: With the increase of the number of decision variables, cooperative coevolution algorithm is easy to fall into
local optimization in the process of searching the global optimal solution in large-scale high-dimensional optimization
problems. Based on this, a cooperative coevolution algorithm with covariance analysis for differential evolution was
proposed. After the optimization problems were grouped according to the correlation between the decision variables, the
correlation between the internal variables of the subcomponents would affect the population evolution process. In the
process of subcomponent optimization, covariance was used to calculate the characteristic vector of population distribu-
tion, and the correlation between variables was eliminated through coordinate rotation, which effectively avoided falling
into local optimization in the process of population search and speeded up the optimization speed of the algorithm. Com-
parative experiments were carried out on the CEC 2014 test suite. The experimental results show that the proposed algo-
rithm is feasible.
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F1 8.01+ 7.24x10° + 1.43x10% + 1.40x10% + 1.73x10% + 6.70x10° + 2.50x107" + 1.49x107*
F2 422x10°+ 1.63x10% - 3.02— 3.63— 1.53x10°— 6.75x107— 3.41x10% - 8.88x10°
F3 1.71x10" + 4.44x107%- 275107+ 4.69x107 ~  3.06x107'+ 6.19x107~ 1.35%107° - 1.27x107™"
F4 9.34x10" + 8.24x10" — 5.78x10" — 6.27x10" — 9.66x10'+ 8.96x10" + 8.13x10" — 8.80x10
F5 2.12x10'+ 2.09%10' ~ 2.11x10" + 2.08x10" - 2.05%10' — 2.07x10' - 2.11x10" + 2.09x10'
F6 3.99— 4.44x10" + 1.42— 1.75- 4.94— 6.14x107'— 4.13- 5.59
F7 6.79x107" + 1.36x1075- 127x107%- 148107 —  1.91x1078—  1.82x107°- 3.80x107" — 5.42x107™"
F8 9.48x107"~ 1.37x10% + 1.87x10% + 3.63x10" + 2.03x10'+ 1.40x10" + 9.35x107"°~ 9.94x107"
F9 8.98x10" + 1.63x10% + 3.53x10% + 5.72x10" + 5.59x10" + 4.96x10" + 8.79x10" + 4.28x10'
F10 7.99x107° ~ 6.64x10° + 9.19x10° + 8.56x10% + 9.82x10% + 4.53x10% + 6.50x107 + 5.00x107°
F11 4.03x10° + 7.50x10° + 1.30x10* + 4.63x10° + 5.34x10° + 7.26%10° + 4.07x10° + 2.42x10°
F12 3.42+ 1.58~ 327+ 1.50~ 6.22x107— 1.08— 1.76+ 1.60
F13 5.50x107"+ 4.02x107"- 4.61x107'~ 3.87x107—  2.36x107- 3.09x107— 5.69x107'+ 4.77x107"
F14 3.62x107'+ 2.61x107'~ 338x107+  3.64x107'+  2.85x107'+ 3.39x107'+ 2.79x107" ~ 2.76x107"
F15 3.25x10" + 1.88x10' ~ 3.10x10" + 2.24x10" + 720~ 1.29x10" - 1.87x10" ~ 1.87x10'

F16 2.23x10' + 2.12x10' ~ 2.21x10' + 2.09%10' - 2.02x10' — 1.98x10" — 2.12x10' ~ 2.12x10'

F17 7.72x10* + 1.29x10° - 1.58x10% + 1.52x10* + 5.04x10* + 3.44x10% + 1.14x10° - 4.01x10°

F18 1.21x10° + 8.91x10" + 1.35%10% + 1.46x10% + 1.30x10% + 4.03x10% + 3.30x10" — 4.72x10'
F19 6.89— 1.14x10" + 1.22x10" + 1.06x10" + 1.13x10" + 1.74x10" + 6.74— 9.42
F20 7.19x10'+ 6.04x10" + 9.81x10" + 1.06x107 + 6.74x10" + 1.02x10% + 3.58x10" + 3.39x10'

F21 1.35x10* + 1.05%10% + 2.64x10° + 2.71x10° + 1.20x10* + 4.24x10* + 7.65%10% — 9.32x10?

F22 1.43x10° + 5.54x10%— 7.66x107— 1.83x10% - 3.27x10% - 3.78x10- 6.25x10%— 9.49x10>

F23 3.44x10% ~ 3.44x10% ~ 3.44x10% ~ 3.44x10% ~ 3.44x10% ~ 3.44x10% ~ 3.44x10% ~ 3.44x10*

F24 2.70x10% ~ 2.70x10% ~ 2.70x10% ~ 2.70x10% ~ 2.62x10% — 2.64x10% - 2.70x10% ~ 2.70x10?
F25 2.06x10% + 2.05%10% ~ 2.05%10% ~ 2.05%10% ~ 2.07x10% + 2.08x10% + 2.06x10% ~ 2.06x10*
F26 1.01x10* + 1.02x10% ~ 1.00x10 + 1.00x10% ~ 1.00x10% ~ 1.16x10* + 1.06x10* + 1.00x10*

F27 3.78x10% - 7.89%10% ~ 3.70x102- 3.71x10% - 3.47x10% - 3.51x10% - 6.89x10% ~ 6.85x10*

F28 1.07x10° - 1.35x10° ~ 1.08x10° — 1.08x10° — 1.07x10° - 1.06x10° — 1.36x10° ~ 1.38x10°

F29 1.20x10° + 7.05%10° + 9.40x10™+ 9.90x10% + 1.60x10° + 1.47x10% + 6.57x10% + 6.16x10*
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