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Abstract:

in solving complicated multi-objective optimization problems, a multi-objective particle swarm optimization algorithm integrating

In order to improve the overall performance of multi-objective particle swarm optimization algorithm (MOPSO)

multiply strategies (MSMOPSO) was proposed in the paper. A new initialization approach of combining uniformization and random-
ization was adopted in the MSMOPSO. Secondly, a disturbance item was added to the particle’ s velocity updating formula. Thirdly,
a simplified k-nearest neighbor approach was applied to preserve the diversity of external archive. Finally, every non-dominated par-
ticle in the external archive was assigned the property of lifespan and the lifespan value would be adjusted dynamically during the
run of the MSMOPSO. The experimental results illustrate that the proposed algorithm significantly outperforms the other five peer

competitors in terms of GD, SP on ZDT and DTLZ test instances set.
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LIB NI,

R1 6 TXMEFEREE 7 DX EE LR GD MHRETLLEER

Test instance MSMOPSO CMOPSO OMOPSO NSGA-IT MOEA/D SPEA2
Mean 1.073e-4 1.087e-4 1.379¢-4 3.044e-4 6.628e-5 2.649¢-4
Std. 2.476e-5 3.780e-5 2.408e-5 1.469¢e-4 4.363e-6 1.638e-5
ZDT1
—1.111e-1 -3.812¢0 —4.025¢0 2.82lel —-2.886el
t-test
- + + + +
Mean 9.028e-5 7.198e-5 9.352e-5 1.755e-4 6.060e-5 2.382e-4
Std. 1.837e-5 7.741e-6 3.962¢-6 4.104e-5 1.564¢e-6 2.922e-5
ZDT2
7.921e0 —2.453¢0 —-6.230e0 5.693el —1.519¢l
t-test
- + + - +
Mean 3.535¢-4 3.549¢-4 3.622¢-4 3.887e-4 3.665e-4 4.274e-4
Std. 1.502e-5 3.029¢-5 1.564e-5 1.946¢-5 1.398e-6 6.879e-5
ZDT3
—1.387e-1 - 1.669¢0 -5.427¢0 —2.790el —-3.223¢0
t-test
+ + + + +
Mean 1.379e¢-4 1.519e-1 6.974e-1 6.49%e-4 1.779¢-4 1.652e-3
Std. 2.804e-5 6.466e-2 3.888e-1 2.864e-4 8.604e-5 1.320e-3
7ZDT4
—7.041e0 - 5.380e0 —5.358e0 - 1.39%¢e0 —-3.441€0
I-test
+ + + + +
Mean 4.339e-4 9.616e-1 3.198e-1 3.530e-4 7.153e-4 2.400e-3
Std. 1.986e-4 8.020e-1 3.530e-4 1.408e-4 1.943e-5 2.500e-3
DTILZ1
—-3.595¢0 -2.714€3 1.724¢0 —4.345¢1 —-2.359¢0
t-test
+ + - + +
Mean 8.316e-4 7.830e-4 9.402e-4 8.471e-4 6.707¢-4 1.600e-3
Std. 3.047e-5 2.566e-5 8.643e-5 3.302e-5 1.700e-6 1.202e-4
DTLZ2
5.682¢0 —3.770e0 —1.408e0 2.839¢3 - 1.918el
t-test
- + + - +
Mean 5.354e-4 7.563e-4 2.043el 8.534e-4 1.51e+3 5.170e-2
Std. 1.780e-2 4.156e-5 4.658e0 7.339e-5 5.838el 7.630e-2
DTLZ3
—1.595¢1 - 1.316el —1.300el —7.760el -2.012¢0
t-test
+ + + + +
Better( + ) 4 7 6 5 7
Same( =) 0 0 0 0 0
Worse( — ) 3 0 1 2 0
Score 1 7 5 3 7
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Test instance MSMOPSO CMOPSO OMOPSO NSGA-II MOEA/D SPEA2
Mean 1.386e-3 9.191e-3 1.441e-3 7.371e-3 9.744e-3 3.179¢-3
Std. 2.773e-4 6.181e-4 1.646e-4 6.641e-4 7.187e-5 3.176e-4
ZDT1
—-3.788el - 1.002¢0 —2.704el —-3.489¢2 - 1.694el
I-test
+ + + + +
Mean 1.481e-3 1.047e-2 1.612e-3 7.688e-3 4.277e-3 3.251e-3
Std. 2.68le-4 1.527¢-3 1.179e-4 8.206e-4 9.027e-5 3.747e-4
7ZDT2
- 1.766el -3.333¢0 —2.269el -9.292el —1.417el
t-test
+ + + + +
Mean 3.132¢-3 9.501e-3 2.999e¢-3 7.980e-3 2.295e-2 3.791e-3
Std. 3.782e-4 9.841e-4 2.476e-4 7.967e-4 6.5%e-5 6.033e-4
ZDT3
—1.942¢l1 1.612¢0 —1.826el -9.016e2 -3.277¢0
t-test
+ - + + +
Mean 1.517e-3 6.339¢-3 2.832e-2 7.398e-3 9.992¢-3 1.210e-2
Std. 2.480e-4 7.491e-3 3.195¢e-2 9.06le-4 1.984e-4 1.173e-2
ZDT4
—-1.931e0 -3.517¢0 —1.947el -1.282e2 -2.707¢0
t-test
+ + + + +
Mean 5.317e-3 1.032¢0 1.546€0 9.749¢-3 2.499¢-2 2.203e-2
Std. 2.239¢-3 1.043e0 3.378e-1 3.917e-4 3.963e-5 2.973e-2
DTLZ1
-2.953¢0 - 1.368el —3.3%el —1.489¢3 - 1.687¢0
t-test
+ + + + =
Mean 2.734e-2 1.485e-2 2.525e-2 2.577e-2 3.820e-2 1.671e-2
Std. 1.298e-3 2.188e-3 1.095¢-3 1.535¢-3 1.565e-4 1.820e-3
DTLZ2
1.713el 5.726€0 3.068e0 —-2.082e2 1.752el
t-test
_ _ _ + _
Mean 1.682e-1 1.351e-2 1.086el 2.619e-2 8.18e +2 7.063e-1
Std. 2.314e-1 5.866e-3 4.529¢0 6.745¢e-4 3.229¢l 1.079¢0
DTLZ3
7.911el —-7.082¢0 6.316€2 —7.598el - 1.496¢€0
t-test
— + — + =
Better( + ) 5 5 5 7 4
Same( = ) 0 0 0 0 2
Worse( — ) 2 1 2 0 1
Score 3 4 3 7 3
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