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Abstract: This paper proposes a multi-objective evolutionary algorithm with clustering based fitness guided mating
restriction strategy (KFGEA). In the iteration process of this algorithm, K-means clustering algorithm is used to extract pop-
ulation structure information from a global perspective.Based on the global information obtained by clustering, this paper
designs a fitness-guided mating restriction strategy around individual local information to complete the fusion of global and
local information.This strategy judges the individual quality based on the deterministic information of fitness value, recom-
bines the non-dominant solution with its neighbors, explores the dominant solution globally, and maintains the balance be-
tween exploitation and exploration during the algorithm search process. Compared with other mainstream multi-objective
evolutionary algorithms, KFGEA has obvious advantages in solving multi-objective optimization problems with complex
characteristics. The results show that this strategy can effectively improve the performance of multi-objective evolutionary
algorithm.
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%1 MOEA/D-DE .SPEA2 NSGA-II .SMEA .RM-MEDA #1 KFGEA 3K f# GLT #1 LZ iR £ 30 X B9 1GD B FH91E (FRfEZE)
WK
- MOEA/D-DE SPEA2 NSGA-II SMEA RM-MEDA KFGEA
IGD
GLT1|3.6871e-3 (3.08e—5) — | 1.3430e—1 (3.91e-2) — | 1.3504e—1 (2.58¢-2) — | 1.4704e-2 (1.11e~2) - | 1.4380e-2 (2.35¢-2) — | 2.6941¢-3 (5.81e—4)
GLT2 [2.9871e—1(5.58e-2) — | 3.7974e—1 (1.92e—1) — | 5.7658e—1 (3.71e-1) — | 3.2923e-2 (1.69e-3) — | 3.1802e-2 (9.01e-4) — | 2.9252¢-2 (9.47¢—4)
GLT3 [ 3.8929¢-2 (1.73e-2) - | 1.7941e-1 (5.39e-2) — | 1.5626e-1 (5.14e-2) — | 3.7248e-2 (2.43e-2) - | 1.2248e-2 (1.53e-2) = | 8.5991e-3 (8.22¢-3)
GLT4|2.7791e-2 (5.49e-2) — | 2.1535e~1 (7.86e-2) — | 2.4613e~1 (8.99e-2) — | 4.1052e-2 (5.52e~2) - [ 4.6232e-2 (6.92e-2) — | 2.1270e~2 (4.86e~2)
GLT5 | 1.3631e—1 (2.01e-3) — | 5.1472¢-2 (1.71e-2) — | 6.4502¢-2 (1.70e-2) — | 9.0287e-2 (2.36e-2) — [4.9781e-2 (3.37e-3) - | 4.1041e-2 (1.32¢-3)
GLT6 | 1.2959%e—1 (4.47e-2) — | 1.9374e—1 (1.55e—1) — | 1.6428e—1 (8.94e-2) — | 9.5060e-2 (2.85¢-2) - | 5.8090e-2 (5.71e=3) + | 7.4453e-2 (5.53¢-2)
LZ1 |4.2844e=3 (1.04e—4) + | 2.4655¢-2 (5.13e=3) — | 2.6601e-2 (5.24e-3) — | 3.9259¢-3 (5.83e=5) + | 4.5359%¢-3 (1.25e—4) + | 5.4124e-3 (1.77e—4)
LZ2 | 1.0668e~1(4.99e-2) — | 1.1447e~1 (2.86e-2) — | 1.2836e-1 (3.93e-2) — | 7.8800e-2 (1.37e-2) = | 8.8137e-2 (1.18e-2) — | 7.3287e-2 (1.73e-2)
LZ3 |6.2300e-2 (3.28¢-2) — | 6.5081e-2 (1.63e-2) — | 6.2665¢-2 (1.19¢-2) — | 6.0727e-2 (6.80e-3) — | 3.6423e-2 (6.19¢-3) — | 3.3014e-2 (4.49¢-3)
LZ4 |7.9797¢-2 (4.55¢-2) — | 7.0393e-2 (2.13e-2) — | 7.2568e-2 (2.13e-2) — | 6.7309¢-2 (1.32¢~2) - [ 4.0939¢-2 (5.83¢-3) — | 3.5639¢-2 (7.86¢-3)
LZ5 |4.7369e-2 (2.66e-2) — | 4.5989e-2 (1.26e—2) — | 4.6880e—2 (1.19e-2) — | 5.1650e-2 (4.09e-3) - | 3.1507e-2 (6.28e-3) = | 3.1052¢-2 (4.53¢-3)
LZ6 |1.1519e-1 (1.27¢=2) + | 1.2922¢~1 (2.94e-2) + [ 2.0510e~1 (5.07e=2) + | 1.4746e~1 (9.60e=3) + | 2.1202e~1 (6.23e-2) + | 3.4708e-1 (1.06e-1)
LZ7 |8.4242¢-2 (1.01e~1) + | 2.3438e—1 (5.69¢-2) = | 2.2953e—1 (5.25¢-2) = | 2.8683e~1 (4.36e-2) — | 3.0354e—1 (7.89e-2) — | 2.1529¢-1 (7.70e-2)
LZ8 |2.0731e—1(4.96e-2) = |2.1055¢—1 (3.30e—2) = | 2.2918e—1 (4.66e—2) — | 3.1780e—1 (5.45¢-2) — | 2.6487e—1 (8.93e-2) — | 2.0498e-1 (6.26e—2)
LZ9 |1.0021e—1(8.42e-2) =| 1.4141e—1 (4.85e=2) — | 1.6612e—1 (7.89e—2) — | 6.9386e—2 (6.13e=3) = | 9.3480e—2 (1.01e—2) — | 8.8190e-2 (5.50e—2)
+/~I= 3/10/2 1/12/2 1/13/1 21172 3/10/2
2 MOEA/D-DE SPEA2 NSGA-IT.SMEA .RM-MEDA #1 KFGEA 3K f# GLT#1 L.Z MK £ 30 X B9 HV B FHE (AREZE)
W
- MOEA/D-DE SPEA2 NSGA-II SMEA RM-MEDA KFGEA
HV

GLT1|4.8090e—1 (1.69¢—4) + | 2.5469¢—1 (7.59¢-2) — | 2.3494e—1 (4.69¢-2) — | 4.3651e—1 (2.43e-2) — | 4.4546e—1 (4.48¢-2) — | 4.7926¢—1 (1.52¢-3)
GLT2 | 7.8674e—1 (4.46e-3) — | 7.1966e—1 (6.68e-2) — | 7.1358e—1 (7.60e-2) — | 8.1582¢—1 (4.35e—4) — | 8.1333e-1 (6.14e-4) — | 8.1638e-1 (3.27e—4)
GLT3 [9.5239—1 (1.01e-3) — | 9.4288e—1 (4.44e-3) — | 9.4250e—1 (4.67e-3) — | 9.5572e—1 (1.37e-3) — | 9.5449¢-1 (1.63e-3) — |9.5712e~1 (7.31e—4)
GLT4 | 5.7529¢-1 (3.68e-2) — [ 4.5997e—1 (9.12¢-2) — | 4.3802¢—1 (1.06e-1) — | 5.7226e-1 (1.19¢-2) - | 5.7443e-1 (1.66e-2) — | 5.7934e~1 (2.13¢-2)
GLTS5 [9.5100e—1 (6.86e—4) — | 9.6493e—1 (6.41e=3) — | 9.5253e—1 (9.94e-3) — | 9.2382e—1 (1.84e-2) — [ 9.5431e-1 (2.37e-3) - |9.6910e~1 (1.08¢-3)
GLT6 | 9.0843e—1 (3.84e-2) — | 8.3388e—1 (1.88e—1) — | 8.4288e—1 (6.71e-2) — | 9.1504e—1 (2.58e-2) — [ 9.3735¢-1 (2.39¢-2) - |9.5323¢-1 (2.81e-2)
LZ1 |7.1876e—1(2.26e—4) + | 6.8941e—1 (3.94e=3) — | 6.8749e—1 (4.06e-3) — | 7.1956e—1 (1.66e—4) + | 7.1840e—1 (2.91e—4) + | 7.1704e-1 (1.18e-3)
LZ2 |5.7427e-1(6.07¢-2) - | 5.7367e—1 (3.82e-2) — | 5.6530e—1 (4.53e-2) — [ 6.0798e—1 (2.17e-2) — | 5.9321e-1 (1.72¢-2) - | 6.3033e~1 (1.59¢-2)
LZ3 |6.6490e—1 (2.70e-2) = | 6.4843e—1 (1.23e=2) — | 6.5129e—1 (1.28e-2) — | 6.5166e—1 (7.81e=3) — | 6.7995¢—1 (6.08¢=3) = | 6.7952e-1 (4.62¢-3)
LZ4 | 6.4754e-1(3.14e-2) - | 6.5126e—1 (1.15¢-2) — | 6.4773e—1 (1.16e-2) — | 6.4380e—1 (8.22¢-3) — | 6.7362¢—1 (8.63e-3) — | 6.8020e—1 (5.45¢-3)
LZ5 |6.7609e—1 (1.81e=2) = | 6.6787e—1 (8.87e=3) — | 6.6893e—1 (6.24e-3) — | 6.5806e—1 (7.33e-3) — | 6.8807e—1 (5.05¢=3) + | 6.8515¢—1 (3.82¢-3)
LZ6 |4.2792e-1(1.36e-2) + | 4.0044e—1(5.03¢-2) + | 3.2996e—1 (4.26e-2) + | 4.5511e~1 (9.19¢-3) + | 3.0563¢—1 (7.33e-2) + | 1.4148¢—1 (5.11e-2)
177 |5.9830e—1(9.78¢-2) + | 4.4845¢—1 (5.79¢-2) + | 4.3133e—1 (5.17e-2) + | 3.2829¢-1 (6.55¢~2) = [ 2.8567e—1 (1.49¢—1) = | 3.2939¢—1 (7.34e-2)
LZ8 |4.1139e~1(9.09e-2) +|3.9589¢~1 (4.83e-2) + | 4.1252e~1 (4.76e-2) + | 2.7700e~1 (7.96e~2) + | 3.4189e~1 (1.17e~1) + | 2.1133e~1 (6.27e-2)
LZ9 |3.0618e—1 (5.08e—2) — | 2.9086e—1 (3.44e—2) — | 3.0239e—1 (3.98e-2) — [ 3.3338e—1 (1.42e-2) — [ 3.2512e-1 (1.21e-2) — | 3.4585¢~1 (3.02¢-2)
+/-I= 5/8/2 3/12/0 3/12/0 3/11/1 4/9/2
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