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Abstract

Tables 1 - 21 show the experimental results based on the orthogonal array of the Taguchi
method and factor assignment, where the mean values for the three quality indicators HVD,

IGD and MIGD are displayed over 30 runs of the proposed DPb-MOPSO algorithm for 21
tested dynamic benchmarks.
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Table 1. Parameter sensitivity results based on the Taguchi Design L27(3') orthogonal array and factor assignment for FDA1.

N° Experiment

Type of change

Swarm size

Max-iterations

Archive size

Sub-swarm size

Number of fonts

rl

r2

C1

Cc2

Detector’s (%)

Mean values DPb-MOPSO

HVD IGD MIGD
1 100 200 100 10 5 01(01|15|15(01|10 4,04E-02 | 9,52E-03 | 1,06E-05
2 100 200 100 10 10 05(05|18|18|05|50 5,50E-02 | 5,31E-03 | 5,90E-06
3 100 200 100 10 15 09(09|2 |2 [09]100 3,50E+00 | 4,77E-01 | 5,30E-04
4 150 200 150 30 5 05(09|15(18[09|10 3,19E+00 | 5,54E-01 | 6,16E-04
5| Severechange | 150 200 150 30 10 09(01|18|2 |01|50 4,24E-02 | 1,00E-02 | 1,11E-05
6 150 200 150 30 15 01(05|2 |15|05|100 3,77E-02 | 3,33E-03 | 3,70E-06
7 200 200 200 20 5 0905|152 |05]|10 1,00E-01 | 7,58E-03 | 8,42E-06
8 200 200 200 20 10 01{09|18(15|0,9]50 2,91E+00 | 1,15E+00 | 1,28E-03
9 200 200 200 20 15 05(01|2 |18/0,1|100 3,48E-02 | 7,17E-03 | 7,96E-06
10 100 350 150 20 5 01(01|18(18]|0,5|100 5,05E-02 | 6,21E-03 | 6,90E-06
11 100 350 150 20 10 05(05|2 |2 [09]10 3,32E+00 | 2,16E+00 | 2,40E-03
12 100 350 150 20 15 09(09|15(15|0,1]|50 3,08E-01 | 1,53E-02 | 1,70E-05
13 150 350 200 10 5 05(09|18|2 |0,1]100 1,87E-01 | 9,04E-03 | 1,00E-05
14 | Moderate Change | 150 350 200 10 10 09(01|2 [(15|05]|10 4,36E-02 | 5,56E-03 | 6,18E-06
15 150 350 200 10 15 01/05|15(18|0,9]|50 2,70E+00 | 2,23E+00 | 2,48E-03
16 200 350 100 30 5 09(05|18|15/|0,9 100 1,34E+00 | 2,18E-01 | 2,42E-04
17 200 350 100 30 10 01(09|2 |18]01]10 6,65E-02 | 1,84E-03 | 2,05E-06
18 200 350 100 30 15 05(01|15|2 [05]|50 2,16E-02 | 3,09E-03 | 3,43E-06
19 100 650 200 30 5 01(01|2 |2 |09]|50 1,43E-02 | 1,09E-03 | 1,21E-06
20 100 650 200 30 10 05(05|15(15/0,1]|100 8,49E-03 | 5,77E-04 | 6,41E-07
21 100 650 200 30 15 09(09/18(18|05]10 1,40E+00 | 2,57E-01 | 2,86E-04
22 150 650 100 20 5 05(09|2 [15]05]|50 4,67E-02 | 2,45E-03 | 2,73E-06
23 Slight change | 150 650 100 20 10 09(01|15(18/0,9 100 1,30E-02 | 7,64E-04 | 8,49E-07
24 150 650 100 20 15 01(05|18|2 [01]|10 5,96E-03 | 2,98E-04 | 3,31E-07
25 200 650 150 10 5 09(05|2 [18]01(50 1,95E-02 | 8,25E-04 | 9,17E-07
26 200 650 150 10 10 0109|152 |0,5]100 1,76E-01 | 1,51E-02 | 1,68E-05
27 200 650 150 10 15 05(01|18(15|09]10 9,44E-03 | 5,12E-04 | 5,69E-07




Table 2. Parameter sensitivity results based on the Taguchi Design L27(3!%) orthogonal array and factor assignment for FDA2.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number offonts | rl | r2 |C1 | C2 | w Detector’s (%)
HVD IGD MIGD
1 100 200 100 10 5 01|01|15(15 (01 |10 1,52E+01 | 3,71E-02 | 4,13E-05
2 100 200 100 10 10 05(05(18 |18 |05 |50 1,61E+01 | 8,79E-03 | 9,77E-06
3 100 200 100 10 15 09109 |2 2 0,9 | 100 3,81E+00 | 1,26E-02 | 1,40E-05
4 150 200 150 30 5 05|09 (15|18 |09 |10 2,52E+00 | 8,87E-03 | 9,85E-06
5| Severe change | 150 200 150 30 10 0910118 |2 0,1 |50 1,66E+01 | 3,87E-02 | 4,30E-05
6 150 200 150 30 15 01|05 (2 (1505 |100 1,15E+01 | 4,81E-03 | 5,35E-06
7 200 200 200 20 5 09|05|15(2 |05 |10 1,15E+01 | 7,01E-03 | 7,79E-06
8 200 200 200 20 10 0109 (18|15 (0,9 |50 2,22E+00 | 7,59E-03 | 8,43E-06
9 200 200 200 20 15 05|01|2 (1801|100 1,76E+01 | 3,32E-02 | 3,69E-05
10 100 350 150 20 5 01(01|18 (18 |05 |100 4,47E+01 | 4,59E-02 | 5,10E-05
11 100 350 150 20 10 05(|05(2 |2 (09|10 2,28E+00 | 7,33E-03 | 8,14E-06
12 100 350 150 20 15 09|09 |15 (15|01 |50 7,54E+00 | 2,59E-03 | 2,88E-06
13 150 350 200 10 5 05|09 (18 |2 |01 |100 5,21E+00 | 2,94E-03 | 3,27E-06
14 '\1?1(;?1;? 150 350 200 10 10 09 [o1]2 [15]05]10 9,07E+01 | 2,35E-02 | 2,62E-05
15 150 350 200 10 15 01|05|15 (18|09 |50 2,68E+00 | 8,35E-03 | 9,28E-06
16 200 350 100 30 5 09 (05|18 |15 |09 |100 2,60E+00 | 6,75E-03 | 7,50E-06
17 200 350 100 30 10 01(09(2 (18|01 |10 6,80E+00 | 2,34E-03 | 2,60E-06
18 200 350 100 30 15 05(|01|15|2 |05 |50 3,78E+01 | 1,56E-02 | 1,73E-05
19 100 650 200 30 5 01|01(2 |2 |09 |50 1,15E+02 | 2,16E-02 | 2,40E-05
20 100 650 200 30 10 05|05 |15 |15 |01 |100 2,37E+01 | 4,74E-03 | 5,27E-06
21 100 650 200 30 15 0909 (18|18 (0,5 |10 2,09E+00 | 4,84E-03 | 5,38E-06
22 150 650 100 20 5 05|09|2 |[15|05 |50 4,67E-02 | 5,65E-03 | 6,28E-06
23| Slight change | 150 650 100 20 10 09 (01|15 (18 |09 |100 5,77E+01 | 1,92E-02 | 2,13E-05
24 150 650 100 20 15 010518 |2 (01|10 8,98E+00 | 2,90E-03 | 3,23E-06
25 200 650 150 10 5 09|05(2 ([18(01 |50 1,37E+01 | 3,71E-03 | 4,12E-06
26 200 650 150 10 10 01|09 |15(|2 |05 |100 3,21E+00 | 4,79E-03 | 5,33E-06
27 200 650 150 10 15 050118 |15 (0,9 |10 4,87E+01 | 1,21E-02 | 1,35E-05




Table 3.

Parameter sensitivity results based on the Taguchi Design L27(3') orthogonal array and factor assignment for FDA3.

Mean values DPb-MOPSO

N° Experiment | Type of Change | Swarmsize | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1 | C2 | w Detector’s (%)
HVD IGD MIGD
1 100 200 100 10 5 01(01|15|15|01 |10 7.46e-02 |1.13e-02 | 1.26e-05
2 100 200 100 10 10 05(05(18 (18 |05 |50 1.08e-01 | 8.48e-03 | 9.42e-06
3 100 200 100 10 15 09 (09 |2 2 0,9 | 100 4.42e+00 |8.46e-01 | 9.40e-04
4 150 200 150 30 5 05(09|15|18(09 |10 4.61e+00 |7.86e-01 | 8.74e-04
5| Severe change 150 200 150 30 10 090118 |2 0,1 |50 7.07e-02 |8.12e-03 | 9.02e-06
6 150 200 150 30 15 01(05|2 |15 |05 |100 1.00e-01 |7.57e-03 | 8.41e-06
7 200 200 200 20 5 09(05|15|2 |05]10 1.34e-01 |1.13e-02 | 1.25e-05
8 200 200 200 20 10 01({09|18 |15 |09 |50 5.90e+00 |1.02e+00 | 1.14e-03
9 200 200 200 20 15 05(01|2 |18 (0,1 |100 5.58e-02 |5.57e-03 | 6.19e-06
10 100 350 150 20 5 01(01)18 |18 |05 |100 1.31e-01 | 1.36e-02 | 1.51e-05
11 100 350 150 20 10 05(05|2 |2 |09]10 6.79e+00 | NaN NaN
12 100 350 150 20 15 09(09|15|15 |01 |50 4.94e-01 |6.24e-02 | 6.93e-05
13 150 350 200 10 5 05(09|18|2 |01 100 8.14e-01 |1.30e-01 | 1.45e-04
14 | Moderate change | 150 350 200 10 10 09 (012 |15(05 |10 1.07e-01 | 9.72e-03 | 1.08e-05
15 150 350 200 10 15 01(05|15(1810,9 |50 3.06e+00 | 1.71e+00 | 1.90e-03
16 200 350 100 30 5 09 (05|18 |15 |09 |100 2.48e+00 |1.59e-01 | 1.76e-04
17 200 350 100 30 10 01(09|2 |18 (01|10 2.03e-01 |1.48e-02 | 1.65e-05
18 200 350 100 30 15 05(01|15|2 |05 |50 9.99e-02 |8.58e-03 | 9.53e-06
19 100 650 200 30 5 01(01]|2 |2 |09]50 1.06e-01 | 6.58e-03 | 7.31e-06
20 100 650 200 30 10 05 (05|15|15 |01 |100 3.53e-02 |1.59e-03 | 1.76e-06
21 100 650 200 30 15 09(09|18|18 |05 |10 3.38e+00 |2.37e-01 | 2.63e-04
22 150 650 100 20 5 05(09|2 |15|05 |50 7.5%-01 |1.11e-01 | 1.23e-04
23| Slightchange | 150 650 100 20 10 09(01|15|18 |09 |100 8.75e-02 | 4.89e-03 | 5.43e-06
24 150 650 100 20 15 01(05|18|2 |[01]10 1.71e-01 | 9.02e-03 | 1.00e-05
25 200 650 150 10 5 09(05|2 |18 (01|50 2.32e-01 |1.45e-02 | 1.61e-05
26 200 650 150 10 10 01(09|15|2 |05 |100 2.26e+00 |1.94e-01 | 2.15e-04
27 200 650 150 10 15 05(01|18 |15 (09|10 6.22e-02 | 2.60e-03 | 2.88e-06




Table 4. Parameter sensitivity results based on the Taguchi Design L27(3!%) orthogonal array and factor assignment for FDA4.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarmsize | Max-iterations | Archive size | Sub-swarm size | Number offonts | r1 | r2 | C1 | C2 | w Detector’s (%)
HVD IGD MIGD
1 100 200 100 10 5 01]01|15(|15(01 |10 9.13e-02 | 7.20e-04 | 8.00e-07
2 100 200 100 10 10 05]05118 (18|05 |50 1.77e-02 | 5.30e-04 | 5.8%-07
3 100 200 100 10 15 09]09]|2 |2 |09 |100 3.17e-01 | 7.87e-02 | 8.74e-05
4 150 200 150 30 5 05]09115(|18]09 )10 3.77e-01 |5.23e-02 | 5.81e-05
5| Severe change | 150 200 150 30 10 0901|182 |01 |50 6.23e-02 | 5.46e-04 | 6.06e-07
6 150 200 150 30 15 01]05|2 |15]|0/5 |100 1.35e-02 |6.99e-04 |7.77e-07
7 200 200 200 20 5 0905|152 0,5 |10 5.47e-03 | 2.38e-04 | 2.65e-07
8 200 200 200 20 10 0109181509 |50 1.70e-01 | 2.44e-02 | 2.71e-05
9 200 200 200 20 15 05(01|2 [18]0,1 |100 4.71e-02 | 3.87e-04 | 4.30e-07
10 100 350 150 20 5 0101|1818 |05 |100 5.48e-02 | 4.72e-04 | 5.25e-07
11 100 350 150 20 10 05(05|2 |2 |09 |10 3.10e-01 |5.59e-02 | 6.21e-05
12 100 350 150 20 15 09]09|15(|15(01 |50 5.19e-03 | 2.48e-04 | 2.76e-07
13 150 350 200 10 5 0509|182 |01 |100 4.50e-03 | 3.90e-04 | 4.33e-07
14 '\’é‘r’]‘i‘;;aete 150 350 200 10 10 09012 [15]0s5]10 471e-02 | 4.34e-04 | 4.82¢-07
15 150 350 200 10 15 0105|15/18]0,9 |50 2.36e-01 | 2.99e-02 | 3.32e-05
16 200 350 100 30 5 09]05|18|15 |09 | 100 2.17e-01 | 1.76e-02 | 1.96e-05
17 200 350 100 30 10 01109|2 [18]01 |10 2.08e-03 | 1.91e-04 | 2.12e-07
18 200 350 100 30 15 0501|152 |05 |50 3.51e-02 | 3.44e-04 | 3.82e-07
19 100 650 200 30 5 01]01|2 |2 [09|50 1.91e-02 | 6.55e-04 | 7.28e-07
20 100 650 200 30 10 0505|15(15]0,1 | 100 2.89e-02 | 3.43e-04 | 3.81e-07
21 100 650 200 30 15 09]09|18(|18 (05|10 9.68e-03 | 1.12e-03 | 1.24e-06
22 150 650 100 20 5 05109|2 [15]05 |50 2.03e-03 | 3.10e-04 | 3.44e-07
23| Slight change | 150 650 100 20 10 09]01|15|18 0,9 |100 1.32e-02 | 3.36e-04 |3.73e-07
24 150 650 100 20 15 0105|182 |01 |10 7.78e-03 | 1.31e-04 | 1.46e-07
25 200 650 150 10 5 09]05|2 |[18]01 |50 6.92e-03 | 6.81e-05 | 7.56e-08
26 200 650 150 10 10 0109|152 |05 |100 1.35e-02 | 9.46e-04 | 1.05e-06
27 200 650 150 10 15 05]01|18(|15(|09 |10 1.01e-02 |2.89e-04 |3.22e-07




Table 5.

Parameter sensitivity results based on the Taguchi Design L27(3') orthogonal array and factor assignment for FDAS5.

Mean values DPb-MOPSO

N° Experiment | Typesof change | Swarmsize | Max-iterations | Archivesize | Sub-swarmsize | Numberof fonts | r1 | r2 | C1 | C2 | w | Detector’s (%)
HVD IGD MIGD
1 100 200 100 10 5 01|01|15]15]01 |10 2,14E-01| 2,20E-03 | 2,45E-06
2 100 200 100 10 10 05]05(18]18]05 |50 2,04E-01 | 5,88E-03| 6,54E-06
3 100 200 100 10 15 09092 |2 |09 |100 7,43E-17 | 1,83E-01| 2,04E-04
4 150 200 150 30 5 05109(15]18]09 |10 2,47E-02 | 9,48E-02 | 1,05E-04
5| Severechange | 150 200 150 30 10 0901|182 |01 |50 1,91E-01| 1,78E-03 | 1,98E-06
6 150 200 150 30 15 01|05|2 |15]05 |100 1,26E-01 | 2,11E-03 | 2,35E-06
7 200 200 200 20 5 09|05|15]2 |05 ]10 2,17E-01| 9,46E-03 | 1,05E-05
8 200 200 200 20 10 01(09|18[15]09 |50 9,92E-02 | 6,30E-02 | 7,00E-05
9 200 200 200 20 15 05(01]2 |18]0,1 |100 2,70E-01 | 1,71E-03 | 1,90E-06
10 100 350 150 20 5 0101181805 |100 2,68E-01| 1,61E-03 | 1,79E-06
11 100 350 150 20 10 05105 |2 2 0,9 | 10 1,76E-02 | 1,13E-01| 1,25E-04
12 100 350 150 20 15 09(09|15]15]01 |50 5,70E-02 | 2,94E-03 | 3,26E-06
13 150 350 200 10 5 05(09(|18|2 |01 |100 5,85E-02 | 2,63E-03 | 2,92E-06
14 | Moderate change | 150 350 200 10 10 09012 |15]05]10 1,88E-01 | 1,31E-03 | 1,45E-06
15 150 350 200 10 15 01|05|15[18]09 |50 9,03E-02 | 6,42E-02 | 7,13E-05
16 200 350 100 30 5 0905181509 |100 3,93E-01 | 1,04E-01( 1,16E-04
17 200 350 100 30 10 01092 [18]01 |10 1,38E-02 | 1,41E-03 | 1,57E-06
18 200 350 100 30 15 05(|01|15|2 |05 |50 3,11E-01| 1,93E-03 | 2,15E-06
19 100 650 200 30 5 01012 |2 |09 |50 1,32E-01 | 2,78E-03 | 3,09E-06
20 100 650 200 30 10 05|05(|15]|15]0,1 | 100 5,30E-01 | 3,65E-03 | 4,05E-06
21 100 650 200 30 15 09(09(|18[18]|05 |10 8,00E-02 | 6,72E-03 | 7,47E-06
22 150 650 100 20 5 05(09|2 [15]05 |50 1,57E-02 | 3,10E-03 | 3,44E-06
23| Slightchange |150 650 100 20 10 0901151809 |100 1,76E-01 | 3,63E-03 | 4,03E-06
24 150 650 100 20 15 0105|182 |01 ]10 8,31E-01 | 1,19E-02 | 1,32E-05
25 200 650 150 10 5 09|05|2 [18]01 |50 1,01E-01 | 1,18E-03 | 1,31E-06
26 200 650 150 10 10 0109|152 |05 |100 7,92E-02 | 3,58E-03 | 3,98E-06
27 200 650 150 10 15 05(01|18[15]09 |10 1,76E-01 | 3,13E-03 | 3,47E-06




Table 6. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for dMOP1.
- - - - — : Mean values DPb-MOPSO
N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1 | C2 | w Detector’s (%)
HVD IGD MIGD
1 100 200 100 10 5 01]01]15(|15]01 |10 2,82E-02 | 3,35E-03 | 3,72E-06
2 100 200 100 10 10 05(05]18 (18|05 |50 1,98E-03 | 1,89E-04| 2,10E-07
3 100 200 100 10 15 09109 |2 2 0,9 | 100 3,64E-01 | 5,49E-02 | 6,10E-05
4 150 200 150 30 5 05(09]15(118 (09 |10 1,68E-01| 1,96E-02| 2,18E-05
5| Severe change | 150 200 150 30 10 0910118 |2 0,1 | 50 5,83E-03 | 6,72E-04 | 7,46E-07
6 150 200 150 30 15 01]05 |2 15 10,5 | 100 5,22E-04 | 1,18E-04 | 1,31E-07
7 200 200 200 20 5 09105 |15 (2 05 |10 1,03E-03 | 1,63E-04 | 1,81E-07
8 200 200 200 20 10 0109181509 |50 2,18E-01| 1,82E-02 | 2,03E-05
9 200 200 200 20 15 05101 |2 1,8 |01 | 100 5,42E-03 | 5,89E-04 | 6,54E-07
10 100 350 150 20 5 01]01]18|18 |05 |100 2,62E-03 | 3,04E-04 | 3,38E-07
11 100 350 150 20 10 05105 |2 2 0,9 | 10 1,69E-01 | 9,31E-03 | 1,03E-05
12 100 350 150 20 15 0910915115 ]01 |50 2,81E-04 | 8,15E-05 | 9,05E-08
13 150 350 200 10 5 05109 |18 |2 0,1 | 100 3,37E-04 | 1,36E-04 | 1,51E-07
14 '\’é‘r’]‘i‘;;aete 150 350 200 10 10 09 [o1[2 150510 2,44E-03 | 3,64E-04 | 4,05E-07
15 150 350 200 10 15 01]05]15(|18 10,9 |50 9,30E-02 | 7,29E-03 | 8,11E-06
16 200 350 100 30 5 091]105]18|151]0,9 [100 2,07E-01 | 2,00E-02 | 2,22E-05
17 200 350 100 30 10 01109 |2 1,8 101 |10 1,48E-03 | 7,73E-05 | 8,59E-08
18 200 350 100 30 15 0510115 (2 0,5 | 50 2,18E-03 | 1,72E-04 | 1,91E-07
19 100 650 200 30 5 01]01 |2 2 0,9 | 50 9,40E-04 | 8,77E-05| 9,75E-08
20 100 650 200 30 10 0505|1515 (0,1 |100 1,48E-03 | 5,71E-05| 6,34E-08
21 100 650 200 30 15 091091818 |05 |10 1,41E-01 | 9,52E-03 | 1,06E-05
22 150 650 100 20 5 05109 |2 15105 | 50 1,87E-03 | 1,17E-04 | 1,31E-07
23| Slight change | 150 650 100 20 10 091011518 10,9 [100 8,39E-04 | 6,86E-05| 7,62E-08
24 150 650 100 20 15 01]105]|18 |2 01110 9,77E-04 | 5,66E-05| 6,29E-08
25 200 650 150 10 5 09105 |2 1,8 10,1 | 50 5,96E-04 | 5,38E-05 | 5,98E-08
26 200 650 150 10 10 01109 ]|15(2 0,5 | 100 4,39E-03 | 3,73E-04 | 4,15E-07
27 200 650 150 10 15 05101181509 |10 2,11E-04 | 6,09E-05 | 6,77E-08




Table 7. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for dMOP2.
N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1 | C2 | w Detector’s (%) e
HVD IGD MIGD
1 100 200 100 10 5 01|01|15(15(01 |10 1,99E-01 | 4,00E-02 | 4,45E-05
2 100 200 100 10 10 05(05)118 1181|0550 4,43E-02 | 5,70E-03 | 6,33E-06
3 100 200 100 10 15 09092 |2 |09 |100 7,51E-01 | 1,94E-01| 2,15E-04
4 150 200 150 30 5 05(091)15]18(09 |10 7,10E-01 | 8,67E-02 | 9,63E-05
5| Severe change | 150 200 150 30 10 0901|182 [01]|50 1,76E-01 | 3,90E-02 | 4,33E-05
6 150 200 150 30 15 01052 |15|05 |100 2,69E-02 | 2,49E-03 | 2,76E-06
7 200 200 200 20 5 09|05(|15(|2 |[05]10 3,67E-03 | 6,50E-04 | 7,23E-07
8 200 200 200 20 10 01|09|18(15(09 |50 3,92E-01 | 3,62E-02 | 4,03E-05
9 200 200 200 20 15 05(01f2 |18|01 |100 8,71E-02 | 2,68E-02 | 2,97E-05
10 100 350 150 20 5 01]01(18]18 |05 |100 4,72E-02 | 1,17E-02 | 1,30E-05
11 100 350 150 20 10 05|05(|2 |2 [09]10 2,93E-01 | 2,96E-02 | 3,29E-05
12 100 350 150 20 15 091091511501 |50 1,88E-02 | 4,78E-04 | 5,31E-07
13 150 350 200 10 5 05(09 (|18 |2 |01 |100 1,73E-03 | 4,21E-04 | 4,68E-07
14 | Moderate change | 150 350 200 10 10 09012 |[15]05 |10 9,56E-02 | 2,50E-02 | 2,78E-05
15 150 350 200 10 15 01|05(|15(18 (0,9 |50 1,66E-01 | 2,63E-02 | 2,92E-05
16 200 350 100 30 5 09 (05|18 |15 |09 |100 2,70E-01 | 2,39E-02 | 2,66E-05
17 200 350 100 30 10 01092 [18(01 |10 9,00E-04 | 2,36E-04 | 2,62E-07
18 200 350 100 30 15 05(|01|15(2 |05 |50 4,50E-02 | 8,31E-03 | 9,24E-06
19 100 650 200 30 5 01012 |2 |09 |50 1,60E-02 | 1,26E-03 | 1,40E-06
20 100 650 200 30 10 05|05 (|15|15 |01 |100 3,01E-03 | 3,82E-04 | 4,25E-07
21 100 650 200 30 15 0909|1818 (05|10 1,49€E-01 | 2,48E-02 | 2,75E-05
22 150 650 100 20 5 05|09|2 |[15(05 |50 6,35E-04 | 3,32E-04 | 3,69E-07
23| Slightchange | 150 650 100 20 10 0901|1518 |09 |100 4,67E-02 | 1,59E-03 | 1,76E-06
24 150 650 100 20 15 01105 |18 |2 0,110 1,64E-03 | 2,46E-04 | 2,73E-07
25 200 650 150 10 5 09|05|2 (18|01 |50 7,30E-02 | 2,66E-03 | 2,96E-06
26 200 650 150 10 10 01|09(|15|2 |05 |100 3,50E-03 | 5,95E-04 | 6,61E-07
27 200 650 150 10 15 05(01|18 (1509 |10 3,76E-03 | 4,98E-04 | 5,53E-07




Table 8. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for dMOP3.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarmsize | Max-iterations | Archivesize | Sub-swarm size | Number of fonts | r1 | r2 | C1 | C2 | w | Detector’s (%)
HVD IGD MIGD
1 100 200 100 10 5 01(01])15(15(01]10 5,18E-01 | 3,32E-01| 3,69E-04
2 100 200 100 10 10 0505118118 ]0,5 |50 158E-01| 1,15E-01| 1,27E-04
3 100 200 100 10 15 09(09]2 |2 |09]100 1,19E-01 | 6,27E-02 | 6,97E-05
4 150 200 150 30 5 0509115118109 |10 3,19E+00 | 2,14E-01 | 2,38E-04
5| Severechange | 150 200 150 30 10 09(01]18(|2 [01]50 1,08E-01| 1,03E-01| 1,15E-04
6 150 200 150 30 15 01|05]2 |[15]05 |100 1,10E-01 | 1,07E-01| 1,19E-04
7 200 200 200 20 5 09]05]15]|2 |05](10 1,15E+00 | 1,19E+00 | 1,33E-03
8 200 200 200 20 10 0109181509 |50 1,46E-01| 1,26E-01| 1,40E-04
9 200 200 200 20 15 05(01)2 |[1,8]0,1 |100 5,32E-02 | 4,66E-02 | 5,18E-05
10 100 350 150 20 5 01]01]18 18|05 |100 1,62E-01 | 1,96E-01| 2,18E-04
11 100 350 150 20 10 05]05]2 2 09 |10 1,26E+00 | 7,71E-01| 8,57E-04
12 100 350 150 20 15 09]09]15|15(|01 (50 1,46E+01 | 8,53E-02 | 9,47E-05
13 150 350 200 10 5 05(09]18(|2 |01 ]100 5,92E-01| 1,00E-01| 1,11E-04
14 | Moderate change | 150 350 200 10 10 09101]2 [15]|05 |10 4,29E-01 | 2,77E-01 | 3,08E-04
15 150 350 200 10 15 0105]15(18]09 |50 1,75E+01 | 9,54E-02 | 1,06E-04
16 200 350 100 30 5 09]05]18 15|09 |100 1,57E+01 | 1,00E-01| 1,11E-04
17 200 350 100 30 10 01(09]2 ([18]01]10 7,28E-01 | 1,03E+00| 1,15E-03
18 200 350 100 30 15 05(01]15(f2 |05 |50 1,53E-01 | 6,58E-02 | 7,31E-05
19 100 650 200 30 5 0101)2 |2 |09 ]50 1,74E-01 | 8,69E-02 | 9,65E-05
20 100 650 200 30 10 05(05]15|15 |0, |100 1,24E-01 | 6,80E-02 | 7,55E-05
21 100 650 200 30 15 09(09]18 (180510 1,18E+01 | 3,61E-01 | 4,01E-04
22 150 650 100 20 5 05]09]2 |15|05 (50 1,55E+01 | 2,14E+00 | 2,38E-03
23| Slightchange | 150 650 100 20 10 09101]15(18]09 |100 5,37E-01 | 9,17E-02 | 1,02E-04
24 150 650 100 20 15 01(05]18 (|2 [01]10 5,10E-01 | 2,65E-01| 2,94E-04
25 200 650 150 10 5 09052 [18]0.1 |50 1,11E-01 | 8,02E-02 | 8,92E-05
26 200 650 150 10 10 01(09]15(|2 |05 ]100 1,42E+01 | 8,09E-02 | 8,99E-05
27 200 650 150 10 15 05]01)18|15]09 |10 7,35E-01 | 5,36E-01| 5,95E-04




Table 9. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for UDF1.

N° Experiment

Type of change

Swarm size

Max-iterations

Archive size

Sub-swarm size

Number of fonts

rl

r2

C1

Cc2

Detector’s size (%)

Mean values DPb-MOPSO

HVD IGD MIGD

1 100 200 100 10 5 01(011(15(15]01 |10 1.16e-02 | 2.08e-04 | 2.31e-07
2 100 200 100 10 10 05/05(18]1810,5 |50 4.77e-03 | 7.02e-05 | 7.80e-08
3 100 200 100 10 15 0910912 2 0,9 | 100 5.16e-02 | 2.10e-03 | 2.33e-06
4 150 200 150 30 5 05/09(15]18109 |10 3.61e-02 | 1.24e-03 | 1.37e-06
5| Severechange | 150 200 150 30 10 0901182 |01]50 9.86e-03 | 1.65e-04 | 1.83e-07
6 150 200 150 30 15 0,1]05|2 1,5]0,5 | 100 4.57e-03 | 6.57e-05 | 7.30e-08
7 200 200 200 20 5 09]05(|15]2 0,510 5.90e-03 | 9.22e-05 | 1.02e-07
8 200 200 200 20 10 01091811509 |50 2.84e-02 | 8.87e-04 | 9.85e-07
9 200 200 200 20 15 05]011|2 1,8 10,1100 8.21e-03 | 1.55e-04 | 1.72e-07
10 100 350 150 20 5 01(011(181]18]0,5]100 7.26e-03 | 1.15e-04 | 1.28e-07
11 100 350 150 20 10 0,5]051|2 2 0,9 ]10 2.75e-02 | 8.40e-04 | 9.34e-07
12 100 350 150 20 15 091091151501 |50 4.51e-03 | 6.40e-05 | 7.11e-08
13 150 350 200 10 5 05]09|18 |2 0,1 | 100 4.49e-03 | 6.30e-05 | 7.00e-08
14 | Moderate change | 150 350 200 10 10 09]01]2 |15|05](10 7.00e-03 | 1.27e-04 | 1.41e-07
15 150 350 200 10 15 01]05(15]18(0,9 |50 1.95e-02 | 5.10e-04 | 5.67e-07
16 200 350 100 30 5 091051(18115]0,9 | 100 1.39e-02 | 3.26e-04 | 3.63e-07
17 200 350 100 30 10 0,1]091|2 1,810,1]10 4.50e-03 | 6.34e-05 | 7.05e-08
18 200 350 100 30 15 05]01]15]2 0,5 | 50 5.75e-03 | 8.69e-05 | 9.65e-08
19 100 650 200 30 5 0110112 2 0,9 | 50 4.51e-03 | 6.34e-05 | 7.05e-08
20 100 650 200 30 10 05]05(15]15(|0,1 1100 4.53e-03 | 6.54e-05 | 7.26e-08
21 100 650 200 30 15 0909181805 ]10 4.60e-03 | 6.58e-05 | 7.31e-08
22 150 650 100 20 5 0,5]09 1|2 1,510,5 |50 4.53e-03 | 6.36e-05 | 7.06e-08
23| Slight change | 150 650 100 20 10 0901151809 [100 4.54e-03 | 6.40e-05 | 7.12e-08
24 150 650 100 20 15 0105|182 0,1]10 4.52e-03 | 6.33e-05 | 7.04e-08
25 200 650 150 10 5 0910512 1,801 |50 NAN 6.34e-05 | 7.05e-08
26 200 650 150 10 10 0,1]09]15]2 0,5 | 100 4.56e-03 | 6.46e-05 | 7.18e-08
27 200 650 150 10 15 05/01(18|15/|09 |10 4.50e-03 | 6.34e-05 | 7.04e-08




Table 10. Parameter sensitivity results based on the Taguchi Design L27 (3') orthogonal array and factor assignment for UDF2.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5|01]01|15|15(01 10| 1,08E-02 | 2,10E-04 | 2,33E-07
2 100 200 100 10 10105]05(18]18]0,5 50 | 4,76E-03 | 6,96E-05 | 7,73E-08
8 100 200 100 10 15109(09| 2| 2|09 100 | 4,95E-02 | 2,12E-03 | 2,36E-06
4 150 200 150 30 5/05]09(15]18]09 10| 3,63E-02 | 1,29E-03 | 1,43E-06
5| Severe change 150 200 150 30 10/09(01|18]| 2]01 50 | 1,02E-02 | 1,90E-04 | 2,11E-07
6 150 200 150 30 15101|05| 2]|15]05 100 | 4,63E-03 | 6,71E-05 | 7,45E-08
7 200 200 200 20 5|09]05|15| 2|05 10 | 5,89E-03 | 9,20E-05 | 1,02E-07
8 200 200 200 20 10/0,1(09|18]15]09 50 | 2,66E-02 | 8,00E-04 | 8,88E-07
9 200 200 200 20 15|105(01| 2]18]01 100 | 7,81E-03 | 1,35E-04 | 1,50E-07
10 100 350 150 20 5|01]01]|18|18(|05 100 | 6,41E-03 | 1,10E-04 | 1,23E-07
11 100 350 150 20 10|105(05| 2| 2]09 10 | 2,72E-02 | 8,40E-04 | 9,33E-07
12 100 350 150 20 15109(09|15]15]0,1 50 | 4,55E-03 | 6,50E-05 | 7,22E-08
13 150 350 200 10 5|05]09|18| 2|01 100 | 4,64E-03 | 6,64E-05 | 7,38E-08
14 | Moderate change 150 350 200 10 10109(01| 2]15]05 10| 6,70E-03 | 1,05E-04 | 1,17E-07
15 150 350 200 10 15|0,1|05|15]18]0,9 50 | 1,87E-02 | 4,93E-04 | 5,47E-07
16 200 350 100 30 5|09]05|18|15(09 100 | 1,49E-02 | 3,57E-04 | 3,97E-07
17 200 350 100 30 10(01f09| 2]18]01 10 | 4,58E-03 | 6,50E-05 | 7,23E-08
18 200 350 100 30 15|105(01|15]| 2]05 50 | 5,49E-03 | 8,18E-05 | 9,09E-08
19 100 650 200 30 5|01]01| 2| 2|09 50 | 4,56E-03 | 6,42E-05 | 7,14E-08
20 100 650 200 30 10|05(05|15]15]0,1 100 | 4,58E-03 | 6,65E-05 | 7,39E-08
21 100 650 200 30 15109(09|18]18]05 10 | 4,65E-03 | 6,72E-05 | 7,46E-08
22 150 650 100 20 5|05]09| 2|15(05 50 | 4,64E-03 | 6,55E-05 | 7,28E-08
23| Slight change 150 650 100 20 10/09(01]15]18]09 100 | 4,51E-03 | 6,32E-05 | 7,02E-08
24 150 650 100 20 15|01|05|18] 2]01 10 | 4,59E-03 | 6,47E-05 | 7,18E-08
25 200 650 150 10 5|09]05| 2|18(01 50 [ NAN 6,32E-05 | 7,02E-08
26 200 650 150 10 1010,1f09|15]| 2|05 100 | 4,58E-03 | 6,47E-05 | 7,19E-08
27 200 650 150 10 15105/0,2]118]15(09 10 | 4,55E-03 | 6,47E-05 | 7,18E-08




Table 11. Parameter sensitivity results based on the Taguchi Design L27 (3') orthogonal array and factor assignment for UDF3.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5|01]01|15|15(01 10 | 4,60E-03 | 6,59E-05 | 7,32E-08
2 100 200 100 10 10105]05(18]18]0,5 50 | 4,60E-03 | 6,31E-05 | 7,01E-08
8 100 200 100 10 15109(09| 2| 2|09 100 | 4,74E-03 | 6,79E-05 | 7,54E-08
4 150 200 150 30 5/05]09(15]18]09 10| 4,68E-03 | 6,67E-05 | 7,41E-08
5| Severe change 150 200 150 30 10/09|01|18]| 2]01 50 | 4,43E-03 | 6,26E-05 | 6,95E-08
6 150 200 150 30 15|01|05| 2]|15]05 100 | 4,55E-03 | 6,20E-05 | 6,89E-08
7 200 200 200 20 5|09]05|15| 2|05 10 | 4,51E-03 | 6,08E-05 | 6,76E-08
8 200 200 200 20 10/0,1(09|18]15]09 50 | 4,76E-03 | 6,72E-05 | 7,47E-08
9 200 200 200 20 15|105(01| 2]18]01 100 | 4,50E-03 | 6,28E-05 | 6,98E-08
10 100 350 150 20 5|01]01]|18|18(|05 100 | 4,44E-03 | 6,16E-05 | 6,85E-08
11 100 350 150 20 10|105(05| 2| 2]09 10| 4,71E-03 | 6,61E-05 | 7,34E-08
12 100 350 150 20 15109(09|15]15]0,1 50 | 4,52E-03 | 6,13E-05 | 6,81E-08
13 150 350 200 10 5|05]09|18| 2|01 100 | 4,57E-03 | 6,24E-05 | 6,93E-08
14 | Moderate change 150 350 200 10 10(09(|01| 2]|15]05 10 | 4,50E-03 | 6,29E-05 | 6,99E-08
15 150 350 200 10 15|0,1|05|15]18]0,9 50 | 4,69E-03 | 6,57E-05 | 7,30E-08
16 200 350 100 30 5|09]05|18|15(09 100 | 4,75E-03 | 6,66E-05 | 7,40E-08
17 200 350 100 30 10(01f09| 2]18]01 10 | 4,56E-03 | 6,17E-05 | 6,86E-08
18 200 350 100 30 15105(01|15] 2]05 50 | 4,44E-03 | 6,16E-05 | 6,84E-08
19 100 650 200 30 5|01]01| 2| 2|09 50 | 4,47E-03 | 6,02E-05 | 6,69E-08
20 100 650 200 30 10|05(05|15]15]0,1 100 | 4,49E-03 | 6,14E-05 | 6,82E-08
21 100 650 200 30 15109(09|18]18]05 10 | 4,59E-03 | 6,28E-05 | 6,98E-08
22 150 650 100 20 5|05]09| 2|15(05 50 | 4,61E-03 | 6,24E-05 | 6,93E-08
23| Slight change 150 650 100 20 10/09(01]15]18]09 100 | 4,57E-03 | 6,12E-05 | 6,80E-08
24 150 650 100 20 15|01|05|18] 2]01 10 | 4,58E-03 | 6,09E-05 | 6,76E-08
25 200 650 150 10 5|09]05| 2|18(01 50 [ NAN 6,08E-05 | 6,76E-08
26 200 650 150 10 1010,1f09|15]| 2|05 100 | 4,56E-03 | 6,12E-05 | 6,80E-08
27 200 650 150 10 15|105(01]18]15]09 10 | 4,54E-03 | 6,10E-05 | 6,78E-08




Table 12. Parameter sensitivity results based on the Taguchi Design L27 (3') orthogonal array and factor assignment for UDF4.

N° Experiment

Type of change

Swarm size

Max-iterations

Archive size

Sub-swarm size

Number of fonts

rl

r2

C1

Cc2

Detector’s size (%)

Mean values DPb-MOPSO

HVD IGD MIGD
1 100 200 100 10 5/01(01|15|15|0,1 10 | 8,85E-04 | 9,11E-05| 1,01E-07
2 100 200 100 10 101 05]105] 18] 18] 0,5 50| 1,13e-03| 7,67E-05| 8,53E-08
3 100 200 100 10 151 09| 0,9 2 2109 100 | 3,22E-03| 1,05E-04 | 1,17E-07
4 150 200 150 30 5/05]09]15| 18| 0,9 10| 3,71E-03| 9,09E-05| 1,01E-07
5 Severe change 150 200 150 30 10109|0,1] 1,8 2101 50| 2,44E-03| 7,99E-05| 8,87E-08
6 150 200 150 30 151 0,1| 0,5 2115]|05 100 | 2,82E-03| 6,95E-05| 7,72E-08
7 200 200 200 20 5/109|05]1,5 2|05 10 | 4,55E-03 | 5,70E-05| 6,34E-08
8 200 200 200 20 10101f09]18]15|0,9 50| 4,23E-03| 8,25E-05| 9,17E-08
9 200 200 200 20 151 0,5| 0,1 2118|0,1 100 | 3,67E-03| 7,38E-05| 8,20E-08
10 100 350 150 20 510101} 18] 18| 0,5 100 | 3,47E-03| 7,51E-05| 8,35E-08
11 100 350 150 20 101 0,5| 0,5 2 2109 10| 3,67E-03 | 8,45E-05| 9,39E-08
12 100 350 150 20 5109|109 15]15|01 50| 2,62E-03| 6,74E-05| 7,49E-08
13 150 350 200 10 5105|09] 18 2101 100 | 4,32E-03| 6,44E-05| 7,15E-08
14 | Moderate change 150 350 200 10 10|09(01| 2]15]|05 10| 3,91E-03 | 6,99E-05| 7,77E-08
15 150 350 200 10 1510,1105] 15 18| 0,9 50| 4,40E-03| 7,88E-05| 8,76E-08
16 200 350 100 30 5109|05|18]|15|09 100 | 2,93E-03| 7,98E-05| 8,86E-08
17 200 350 100 30 10/ 0,1] 0,9 2118|01 10 | 4,10E-04 | 6,29E-05 | 6,99E-08
18 200 350 100 30 15105|0,1] 1,5 2105 50| 8,51E-04| 7,46E-05| 8,29E-08
19 100 650 200 30 510101 2 2109 50| 4,54E-03| 6,31E-05| 7,02E-08
20 100 650 200 30 1010505 15(15|0,1 100 | 4,24E-03| 6,16E-05| 6,84E-08
21 100 650 200 30 15109|09] 18] 18| 0,5 10 | 4,30E-03 | 6,58E-05| 7,31E-08
22 150 650 100 20 5/105]|09 2|115]05 50| 9,39E-04 | 5,88E-05| 6,53E-08
23| Slight change 150 650 100 20 10|09(0115]| 18|09 100 | 1,01E-03 | 6,07E-05| 6,75E-08
24 150 650 100 20 1510,1|0,5] 1,8 2101 10| 1,20E-03 | 5,59E-05| 6,21E-08
25 200 650 150 10 5109]| 05 2(118|01 50 | NAN 5,51E-05 | 6,13E-08
26 200 650 150 10 101 0,1]09] 1,5 2105 100 | 2,96E-03| 6,34E-05| 7,05E-08
27 200 650 150 10 5105|011 18] 15|09 10| 2,92E-03 | 5,56E-05| 6,18E-08




Table 13. Parameter sensitivity results based on the Taguchi Design L27 (3') orthogonal array and factor assignment for UDF5.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5|01]01|15|15(01 10 | 1,09E-03 | 9,24E-05 | 1,03E-07
2 100 200 100 10 10105]05(118]18]0,5 50 | 1,04E-03 | 7,64E-05 | 8,49E-08
8 100 200 100 10 15109(09| 2| 2|09 100 | 3,67E-03 | 1,03E-04 | 1,14E-07
4 150 200 150 30 5/05]09(15]18]09 10 | 3,69E-03 | 8,99E-05 | 9,99E-08
5| Severe change 150 200 150 30 10/09(01|18]| 2]01 50 | 2,48E-03 | 8,08E-05 | 8,98E-08
6 150 200 150 30 15|01|05| 2]|15]05 100 | 2,90E-03 | 6,95E-05 | 7,72E-08
7 200 200 200 20 5|09]05|15| 2|05 10 | 4,71E-03 | 5,84E-05 | 6,49E-08
8 200 200 200 20 10/0,1(09|18]15]09 50 | 3,85E-03 | 8,11E-05 | 9,01E-08
9 200 200 200 20 15|105(01| 2]18]01 100 | 3,37E-03 | 7,44E-05 | 8,26E-08
10 100 350 150 20 5|01]01]|18|18(|05 100 | 3,27E-03 | 7,36E-05 | 8,18E-08
11 100 350 150 20 10|105(05| 2| 2]09 10 | 3,69E-03 | 8,70E-05 | 9,67E-08
12 100 350 150 20 15109(09|15]15]0,1 50 | 2,51E-03 | 6,52E-05 | 7,25E-08
13 150 350 200 10 5|05]09|18| 2|01 100 | 4,41E-03 | 6,58E-05 | 7,31E-08
14 | Moderate change 150 350 200 10 10109(01| 2]15]05 10 | 3,85E-03 | 6,89E-05 | 7,65E-08
15 150 350 200 10 15|0,1|05|15]18]0,9 50 | 4,49E-03 | 8,44E-05 | 9,38E-08
16 200 350 100 30 5|09]05|18|15(09 100 | 2,77E-03 | 8,23E-05 | 9,14E-08
17 200 350 100 30 1010,1f09| 2]18]01 10 | 6,76E-04 | 6,14E-05 | 6,82E-08
18 200 350 100 30 15|105(01|15]| 2]05 50 | 9,52E-04 | 7,71E-05 | 8,57E-08
19 100 650 200 30 5|01]01| 2| 2|09 50 | 4,46E-03 | 6,37E-05 | 7,07E-08
20 100 650 200 30 10|05(05|15]15]0,1 100 | 4,26E-03 | 6,20E-05 | 6,88E-08
21 100 650 200 30 15109(09|18]18]05 10 | 4,30E-03 | 6,83E-05 | 7,59E-08
22 150 650 100 20 5|05]09| 2|15(05 50 | 1,04E-03 | 5,87E-05 | 6,53E-08
23| Slight change 150 650 100 20 10/09(01]15]18]09 100 | 1,11E-03 | 5,88E-05 | 6,54E-08
24 150 650 100 20 15|0,1|05|18]| 2]01 10 | 1,01E-03 | 5,77E-05 | 6,41E-08
25 200 650 150 10 5|09]05| 2|18(0.1 50 [ NAN 5,51E-05 | 6,12E-08
26 200 650 150 10 1010,1f09|15]| 2|05 100 | 2,75E-03 | 6,21E-05 | 6,90E-08
27 200 650 150 10 15|105(01]18]15]09 10 | 2,92E-03 | 5,72E-05 | 6,36E-08




Table 14. Parameter sensitivity results based on the Taguchi Design L27 (3') orthogonal array and factor assignment for UDF6.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5 01]/01|15[15]01]10 8,46E-02 | 3,01E-02 | 3,34E-05
2 100 200 100 10 10 05]05/18(18]0,5]50 2,15E-02 | 5,49E-03 | 6,09E-06
8 100 200 100 10 15 09]/09[2 |2 |0,9]100 1,07E-01 | 1,34E-02 | 1,49E-05
4 150 200 150 30 5 05]09115(1,8]09]10 9,57E-02 | 1,16E-02 | 1,29E-05
5| Severe change | 150 200 150 30 10 09/01|18[2 ]0,1|50 1,12E-02 | 3,95E-03 | 4,39E-06
6 150 200 150 30 15 01]05(2 |[15]0,5]100 1,66E-02 | 3,61E-03 | 4,01E-06
7 200 200 200 20 5 09]05|15[2 |05]10 2,01E-03 | 1,36E-04 | 1,51E-07
8 200 200 200 20 10 01]/09(18[15]09]50 9,16E-02 | 1,29E-02 | 1,44E-05
9 200 200 200 20 15 05/01[2 [1,8]0,1]100 3,06E-02 | 8,77E-03 | 9,74E-06
10 100 350 150 20 5 01]01(18(18]0,5]100 6,79E-02 | 1,91E-02 | 2,13E-05
11 100 350 150 20 10 05/05[2 [2 |09]10 6,04E-02 | 1,19E-02 | 1,33E-05
12 100 350 150 20 15 09/09|15[15]01]|50 1,59E-02 | 3,81E-03 | 4,23E-06
13 150 350 200 10 5 05/09(18(2 |0,1]100 1,63E-02 | 2,89E-03 | 3,21E-06
14 | Moderate change | 150 350 200 10 10 09]/01|2 [15]05]10 1,30E-02 | 2,87E-03 | 3,19E-06
15 150 350 200 10 15 01]05[15[18]0,9]50 4,34E-02 | 1,08E-02 | 1,20E-05
16 200 350 100 30 5 09]/05(18(15]0,9] 100 3,31E-02 | 9,21E-03 | 1,02E-05
17 200 350 100 30 10 01]09|2 [18]01]10 1,54E-02 | 2,86E-03 | 3,18E-06
18 200 350 100 30 15 05/01|15[2 |05]|50 2,56E-02 | 6,70E-03 | 7,45E-06
19 100 650 200 30 5 01]01|2 [2 |09]|50 1,05E-02 | 1,87E-03 | 2,08E-06
20 100 650 200 30 10 05/05[15(15]0,1]100 1,33E-02 | 2,27E-03 | 2,52E-06
21 100 650 200 30 15 09/09(18[18]05]10 1,82E-02 | 4,50E-03 | 5,01E-06
22 150 650 100 20 5 05/09|2 [15]05]50 1,65E-02 | 2,83E-03 | 3,14E-06
23| Slight change | 150 650 100 20 10 09/01(15(18]0,9] 100 1,63E-02 | 2,76E-03 | 3,07E-06
24 150 650 100 20 15 01]05[18[2 |0,41]10 1,13E-02 | 1,70E-03 | 1,89E-06
25 200 650 150 10 5 09]/05[2 [18]0,1]50 NAN 1,60E-03 | 1,78E-06
26 200 650 150 10 10 01]09[15(2 |0,5]100 1,81E-02 | 3,08E-03 | 3,42E-06
27 200 650 150 10 15 05/01[18[15]09]10 1,07E-02 | 2,58E-03 | 2,87E-06




Table 15. Parameter sensitivity results based on the Taguchi Design L27 (3') orthogonal array and factor assignment for UDF7.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | rl | r2 | C1 | C2 | w | Detector’s size (%)
HVD IGD MIGD
1 100 200 100 10 5 0110115150110 1,58E+00 | 2,49E-03 | 2,76E-06
2 100 200 100 10 10 05(05]18 (18|05 |50 1,80E+00 | 1,02E-03| 1,14E-06
8 100 200 100 10 15 091092 |2 |09 ]100 2,05E+00 | 9,69E-04 | 1,08E-06
4 150 200 150 30 5 05(091]15(118 |09 |10 1,63E+00 | 3,18E-03| 3,54E-06
5| Severe change | 150 200 150 30 10 09101182 |01 |50 2,14E+00 | 1,34E-03 | 1,49E-06
6 150 200 150 30 15 011052 1505|100 1,44E+00 | 7,42E-04 | 8,24E-07
7 200 200 200 20 5 0905|152 |05 |10 2,88E+00 | 1,08E-04 | 1,20E-07
8 200 200 200 20 10 01109181509 |50 2,33E+00 | 8,83E-04 | 9,82E-07
9 200 200 200 20 15 051012 1,8 |0,1 100 2,18E+00 | 8,16E-04 | 9,06E-07
10 100 350 150 20 5 011011818 |05 ]100 1,89E+00 | 1,19E-03 | 1,33E-06
11 100 350 150 20 10 05(05(f2 |2 |09]10 1,68E+00 | 1,43E-03 | 1,59E-06
12 100 350 150 20 15 09109]15(|15]01 |50 1,38E+00 | 7,79E-04 | 8,65E-07
13 150 350 200 10 5 05(09(|18 (|2 |01 |100 1,57E+00 | 6,87E-04 | 7,63E-07
14 | Moderate change | 150 350 200 10 10 09012 |15]05]10 1,34E+00 | 9,56E-04 | 1,06E-06
15 150 350 200 10 15 0105151809 |50 1,93E+00 | 8,39E-04 | 9,32E-07
16 200 350 100 30 5 091051815 |0,9 | 100 1,72E+00 | 6,80E-04 | 7,55E-07
17 200 350 100 30 10 01092 (18|01 |10 1,41E+00 | 7,99E-04 | 8,87E-07
18 200 350 100 30 15 0501|152 |05 |50 2,48E+00 | 7,46E-04 | 8,29E-07
19 100 650 200 30 5 011012 |2 |09 |50 1,77E+00 | 8,87E-04 | 9,86E-07
20 100 650 200 30 10 05(05(|15(15 |01 |100 1,90E+00 | 7,72E-04 | 8,57E-07
21 100 650 200 30 15 091091818 |05 |10 1,59E+00 | 1,84E-03 | 2,04E-06
22 150 650 100 20 5 05(09(|2 ([15]05 |50 1,97E+00 | 8,28E-04 | 9,20E-07
23| Slightchange | 150 650 100 20 10 091011518 (0,9 |100 1,80E+00 | 7,59E-04 | 8,44E-07
24 150 650 100 20 15 01(fo5(f18 (2 |01]10 1,26E+00 | 7,18E-04 | 7,97E-07
25 200 650 150 10 5 09052 (18|01 |50 NAN 7,08E-04 | 7,86E-07
26 200 650 150 10 10 0109|152 |05 |100 1,84E+00 | 6,60E-04 | 7,34E-07
27 200 650 150 10 15 05101181509 |10 1,61E+00 | 7,94E-04 | 8,82E-07




Table 16. Parameter sensitivity results based on the Taguchi Design L27 (3'*) orthogonal array and factor assignment for F5.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1 | C2 | w | Detector’s size (%)
HVD IGD MIGD
1 100 200 100 10 5 01]01|15]|15]01 |10 2,04E-01 | 1,72E-02 | 1,91E-05
2 100 200 100 10 10 0505118180550 1,20E-01 | 2,42E-03 | 2,69E-06
3 100 200 100 10 15 090912 [2 |09]100 1,98E+02 | 7,47E-02 | 8,30E-05
4 150 200 150 30 5 0510911511809 ]10 2,10E+02 | 1,76E-01 | 1,95E-04
5| Severechange | 150 200 150 30 10 09101|18|2 |01 |50 3,49E-01 | 8,48E-03 | 9,42E-06
6 150 200 150 30 15 01/05|2 |15]05 |100 6,04E-03 | 1,98E-04 | 2,20E-07
7 200 200 200 20 5 09105|15]|2 |05 |10 2,32E+00 | 1,11E-02 | 1,23E-05
8 200 200 200 20 10 01(09(18[15]09 |50 3,05E+02 | 1,40E-01 | 1,56E-04
9 200 200 200 20 15 05(01|2 1,8 10,1 | 100 2,92E-01 | 1,47E-02 | 1,64E-05
10 100 350 150 20 5 01(01(18|18]0,5 |100 2,16E-01 | 1,27E-02 | 1,41E-05
11 100 350 150 20 10 05105[2 |2 |09 |10 1,67E+02 | 6,25E-02 | 6,95E-05
12 100 350 150 20 15 09109(15(|15]0,1 |50 2,53E+01 | 3,64E-02 | 4,05E-05
13 150 350 200 10 5 05/09(18|2 |01 |100 6,53E+01 | 8,62E-02 | 9,58E-05
14 | Moderate change | 150 350 200 10 10 09]01|2 |15(05 (10 1,85E-01 | 9,42E-03 | 1,05E-05
15 150 350 200 10 15 0105151809 |50 1,25E+02 | 1,10E-01 | 1,22E-04
16 200 350 100 30 5 09(05(18[15]09 |100 4,34E+01 | 6,84E-02 | 7,60E-05
17 200 350 100 30 10 011092 |18]0,1 |10 2,97E-01 | 4,99E-03 | 5,55E-06
18 200 350 100 30 15 05|01|15]|2 |05 |50 1,79E-01 | 1,34E-02 | 1,49E-05
19 100 650 200 30 5 011012 |2 |09 |50 5,38E-02 | 1,17E-03 | 1,31E-06
20 100 650 200 30 10 05|05|15]15]0,1 | 100 6,32E-03 | 4,01E-04 | 4,46E-07
21 100 650 200 30 15 09(09(18(18]05]10 2,65E+02 | 1,83E-01 | 2,03E-04
22 150 650 100 20 5 051092 |15]05 |50 1,37E+02 | 6,20E-02 | 6,89E-05
23| Slightchange | 150 650 100 20 10 09]01|15]18]09 | 100 2,03E+02 | 9,78E-02 | 1,09E-04
24 150 650 100 20 15 01]05[18|2 |01 |10 2,15E-03 | 1,09E-03 | 1,22E-06
25 200 650 150 10 5 09105([2 |18]0,1 |50 NAN 9,28E-03 | 1,03E-05
26 200 650 150 10 10 01f09|15|2 |05 ]100 2,21E+02 | 9,50E-02 | 1,06E-04
27 200 650 150 10 15 05101(|18]15]09 |10 1,37E-01 | 2,73E-03 | 3,03E-06




Table 17. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for F6.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5 01]01115(15]0,1]10 5,90E-01 | 2,14E+01 | 2,38E-02
2 100 200 100 10 10 05(05(18]18]05|50 5,26E+00 | 1,68E-02 | 1,87E-05
3 100 200 100 10 15 090912 |2 |09]100 4,97E+02 | 7,53E-02 | 8,36E-05
4 150 200 150 30 5 05109115]118]0,9]10 5,92E+02 | 1,02E-01 | 1,14E-04
5| Severe change | 150 200 150 30 10 091011182 |0,1]|50 7,20E-01 | 2,52E+01 | 2,80E-02
6 150 200 150 30 15 01]05[2 [15]0,5]100 2,08E-02 | 7,86E-04 | 8,73E-07
7 200 200 200 20 5 09|05[15]2 |05]|10 3,58E+01 | 1,05E-01 | 1,17E-04
8 200 200 200 20 10 01(09(18]15]09 |50 4,23E+02 | 5,39E-02 | 5,99E-05
9 200 200 200 20 15 05(01(2 |1.8]0,1| 100 3,49E-01 | 2,95E+00 | 3,28E-03
10 100 350 150 20 5 01]01(18(18]0,5]100 5,15E-01 | 2,00E+01 | 2,22E-02
11 100 350 150 20 10 05(05[2 |2 |09]|10 1,70E+02 | 5,41E-02 | 6,01E-05
12 100 350 150 20 15 09/09|15[15]0,1]|50 4,73E+01 | 2,55E-02 | 2,84E-05
13 150 350 200 10 5 05(09(18]|2 |01|100 3,50E+01 | 5,30E-02 | 5,89E-05
14 | Moderate change | 150 350 200 10 10 09]01|2 [15]05]10 7,80E-01 | 6,82E+00 | 7,58E-03
15 150 350 200 10 15 01(105115]18]0,9]50 3,23E+02 | 4,74E-02 | 5,26E-05
16 200 350 100 30 5 09]/05[18(15]0,9] 100 1,06E+02 | 6,24E-02 | 6,94E-05
17 200 350 100 30 10 01]09|2 [18]01]10 3,45E-01 | 1,36E-03 | 1,51E-06
18 200 350 100 30 15 05(01[15]2 |05]|50 5,82E-01 | 3,89E+01 | 4,32E-02
19 100 650 200 30 5 01]01|2 [2 ]09]50 2,99E-01 | 9,37E-03 | 1,04E-05
20 100 650 200 30 10 05105115]15|0,1(100 1,81E-01 | 1,54E-01 | 1,71E-04
21 100 650 200 30 15 09/09|18(18]05]10 2,25E+02 | 5,98E-02 | 6,64E-05
22 150 650 100 20 5 05(09]2 |15|05]|50 2,58E+02 | 3,02E-01 | 3,35E-04
23| Slight change | 150 650 100 20 10 09]01[15(18]0,9] 100 1,83E+02 | 2,19E-01 | 2,44E-04
24 150 650 100 20 15 01|05[18]2 |01]f10 1,89E-03 | 3,72E-04 | 4,13E-07
25 200 650 150 10 5 09]/05|2 [18]01]|50 NAN 7,85E-02 | 8,72E-05
26 200 650 150 10 10 01(09(15|2 |05| 100 6,80E+01 | 1,80E-02 | 2,00E-05
27 200 650 150 10 15 05(01118]15]09]10 2,17E-01| 1,06E-02 | 1,17E-05




Table 18. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for F7.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5 01]01115(15]0,1]10 6,59E+00 | 6,10E-01 | 6,78E-04
2 100 200 100 10 10 05(05(18]18]05|50 1,16E+00 | 9,65E-03 | 1,07E-05
3 100 200 100 10 15 090912 |2 |09]100 3,34E+02 | 8,75E-02 | 9,72E-05
4 150 200 150 30 5 05(09(15]18]09| 10 6,52E+02 | 8,70E-02 | 9,67E-05
5| Severe change | 150 200 150 30 10 09)01(18(f2 |0,1]50 2,79E+00 | 7,93E+00 | 8,81E-03
6 150 200 150 30 15 01]05[2 [15]0,5]100 5,87E-01 | 2,71E-03 | 3,01E-06
7 200 200 200 20 5 09|05[15]2 |05]|10 2,26E+01 | 3,38E-02 | 3,76E-05
8 200 200 200 20 10 01]09(18[15]0,9]50 3,35E+02 | 5,32E-02 | 5,91E-05
9 200 200 200 20 15 05(01(2 |1.8]0,1| 100 2,01E+00 | 2,86E+01 | 3,17E-02
10 100 350 150 20 5 01]01(18(18]0,5]100 3,06E+00 | 2,71E+01 | 3,01E-02
11 100 350 150 20 10 05(05[2 |2 |09]|10 2,77E+02 | 5,75E-02 | 6,39E-05
12 100 350 150 20 15 09/09|15[15]0,1]|50 7,60E+01 | 4,72E-02 | 5,25E-05
13 150 350 200 10 5 05(09(18]|2 |01|100 6,60E+01 | 6,12E-02 | 6,80E-05
14 | Moderate change | 150 350 200 10 10 09]01|2 [15]05]10 2,90E+00 | 7,85E+00 | 8,72E-03
15 150 350 200 10 15 01(05[15]18]09 |50 2,34E+02 | 6,03E-02 | 6,70E-05
16 200 350 100 30 5 09]/05[18(15]0,9] 100 8,35E+01 | 6,50E-02 | 7,23E-05
17 200 350 100 30 10 01]09|2 [18]01]10 3,75E+00 | 7,76E-03 | 8,62E-06
18 200 350 100 30 15 0510111512 |05]50 1,64E+00 | 1,75E+01 | 1,94E-02
19 100 650 200 30 5 01]01|2 [2 ]09]50 1,90E-01 | 5,28E-03 | 5,86E-06
20 100 650 200 30 10 05(05(15]15]0,1| 100 1,18E-01 | 2,37E-02 | 2,63E-05
21 100 650 200 30 15 09/09|18(18]05]10 4,95E+02 | 1,78E-01 | 1,97E-04
22 150 650 100 20 5 05(09]2 |15|05]|50 2,11E+02 | 6,51E-02 | 7,24E-05
23| Slight change | 150 650 100 20 10 09]01[15(18]0,9] 100 3,08E+02 | 1,01E+00 | 1,12E-03
24 150 650 100 20 15 01|05[18]2 |01]f10 2,05E-03 | 7,48E-04 | 8,31E-07
25 200 650 150 10 5 09]/05|2 [18]01]|50 NAN 2,90E-02 | 3,22E-05
26 200 650 150 10 10 01(09(15|2 |05| 100 1,39E+02 | 9,86E-02 | 1,10E-04
27 200 650 150 10 15 05/01[18[15]09]10 3,97E+00 | 3,88E-02 | 4,31E-05




Table 19. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for F8.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5/01(01|15]|15]01 10 | 1,65E-01 | 4,00E-04 | 4,45E-07
2 100 200 100 10 10105]05(18]18]0,5 50 | 8,88E-03 | 3,95E-04 | 4,39E-07
B8 100 200 100 10 15109109 2| 2|09 100 | 1,82E-01 | 1,45E-02 | 1,61E-05
4 150 200 150 30 5|05]09|15(18(0,9 10 | 1,55E-01 | 9,48E-03 | 1,05E-05
5| Severe change 150 200 150 30 1010902118 2{01 50 | 7,82E-02 | 1,58E-04 | 1,75E-07
6 150 200 150 30 15|0,1|05| 2]15]05 100 | 1,89E-03 | 1,27E-04 | 1,42E-07
7 200 200 200 20 5109(05|15| 2|05 10 | 1,11E-02 | 4,36E-04 | 4,84E-07
8 200 200 200 20 10(0,1f09|18]15]09 50 | 8,59E-02 | 6,80E-03 | 7,55E-06
9 200 200 200 20 15105(01] 2]18|0,1 100 | 7,58E-02 | 1,19E-04 | 1,32E-07
10 100 350 150 20 5|01]01|18|18(05 100 | 7,59E-02 | 1,81E-04 | 2,01E-07
11 100 350 150 20 10|105(05| 2| 2]09 10| 1,21E-01 | 8,95E-03 | 9,94E-06
12 100 350 150 20 15109/09]15]|15(0,1 50 | 1,92E-02 | 5,13E-04 | 5,70E-07
13 150 350 200 10 5/05]09|18| 2|01 100 | 1,02E-02 | 6,06E-04 | 6,74E-07
14 | Moderate change 150 350 200 10 10109(01| 2]15]05 10 | 5,98E-02 | 1,07E-04 | 1,19E-07
15 150 350 200 10 15|0,1|05|15]18]09 50 | 8,55E-02 | 8,20E-03 | 9,11E-06
16 200 350 100 30 5/09(05|18]|15]09 100 | 5,99E-02 | 5,37E-03 | 5,97E-06
17 200 350 100 30 10(01f09| 2]18]01 10| 1,22E-02 | 5,07E-04 | 5,63E-07
18 200 350 100 30 15|05(01]15] 2|05 50 | 6,24E-02 | 1,11E-04 | 1,23E-07
19 100 650 200 30 5|01]01| 2| 2|09 50 | 7,05E-03 | 1,87E-04 | 2,08E-07
20 100 650 200 30 10/05(05]15]15(|0,1 100 | 1,44E-02 | 6,97E-05 | 7,75E-08
21 100 650 200 30 15109(09|18]18]05 10 | 1,46E-02 | 2,50E-03 | 2,78E-06
22 150 650 100 20 5]05(09| 2|15]05 50 | 1,95E-02 | 1,49E-03 | 1,66E-06
23| Slight change 150 650 100 20 10/09(01]15]18(0,9 100 | 2,30E-02 | 1,50E-03 | 1,67E-06
24 150 650 100 20 15|01|05|18]| 2|01 10 | 4,30E-03 | 7,26E-05 | 8,06E-08
25 200 650 150 10 5/09(05| 21801 50 | NAN 3,49E-05 | 3,88E-08
26 200 650 150 10 1010,1f09|15]| 2|05 100 | 3,18E-02 | 2,54E-03 | 2,83E-06
27 200 650 150 10 15/05(01118]15(|0,9 10 | 2,72E-03 | 6,48E-05 | 7,20E-08




Table 20. Parameter sensitivity results based on the Taguchi Design L2z (3'*) orthogonal array and factor assignment for F9.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | r1 | r2 | C1| C2 | w | Detector’s size (%)

HVD IGD MIGD
1 100 200 100 10 5 01]/01|15[15]01]10 1,34E-01 | 1,97E-02 | 2,19E-05
2 100 200 100 10 10 05]05/18(18]0,5]50 6,25E-02 | 1,61E-03 | 1,79E-06
8 100 200 100 10 15 090912 |2 |09 100 3,71E+02 | 9,32E-02 | 1,04E-04
4 150 200 150 30 5 05/09|15[18]09]10 2,76E+02 | 6,68E-02 | 7,42E-05
5| Severe change | 150 200 150 30 10 09/01|18[2 |011]|50 2,82E-01 | 9,49E-03 | 1,05E-05
6 150 200 150 30 15 01]05[2 [15]0,5]100 5,07E-03 | 1,99E-04 | 2,21E-07
7 200 200 200 20 5 09|05[15]|2 |05](10 2,96E+00 | 1,44E-02 | 1,60E-05
8 200 200 200 20 10 01]09(18[15]0,9]50 3,58E+02 | 2,50E-01 | 2,78E-04
9 200 200 200 20 15 05/01|2 |[1,8]0,1]100 2,06E-01 | 1,25E-02 | 1,39E-05
10 100 350 150 20 5 01]01(18(1.8]0,5]100 1,92E-01 | 1,21E-02 | 1,34E-05
11 100 350 150 20 10 05/05[2 [2 |09]10 1,03E+02 | 8,27E-02 | 9,18E-05
12 100 350 150 20 15 09(09[15]15]01(50 2,37E+01 | 2,42E-02 | 2,69E-05
13 150 350 200 10 5 05/09(18(2 |0,1]100 3,63E+01 | 5,79E-02 | 6,44E-05
14 | Moderate change | 150 350 200 10 10 09]01|2 [15]05]10 1,96E-01 | 1,08E-02 | 1,20E-05
15 150 350 200 10 15 01]05[15[18]0,9]50 1,77E+02 | 6,35E-02 | 7,05E-05
16 200 350 100 30 5 09(05(18]15]0,9 | 100 4,80E+01 | 7,28E-02 | 8,09E-05
17 200 350 100 30 10 01]09|2 [18]01]10 2,28E-01 | 6,57E-03 | 7,30E-06
18 200 350 100 30 15 05/01|15[2 |05]|50 1,36E-01 | 1,26E-02 | 1,40E-05
19 100 650 200 30 5 01]01|2 [2 ]09]50 6,44E-02 | 1,43E-03 | 1,59E-06
20 100 650 200 30 10 05/05[15(15]0,1]100 1,09E-02 | 7,40E-04 | 8,22E-07
21 100 650 200 30 15 09/09|18[18]05]10 2,97E+02 | 3,36E-01 | 3,73E-04
22 150 650 100 20 5 05(09]2 |15|05]|50 1,55E+02 | 6,62E-02 | 7,36E-05
23| Slight change | 150 650 100 20 10 09(01(15]1,8]0,9 | 100 1,39E+02 | 5,68E-02 | 6,32E-05
24 150 650 100 20 15 01]05[18|2 |0,41]10 1,20E-03 | 4,78E-04 | 5,31E-07
25 200 650 150 10 5 09]/05[2 [18]01]50 NAN 1,32E-02 | 1,46E-05
26 200 650 150 10 10 01]09[15(2 |0,5]100 1,82E+02 | 6,77E-02 | 7,52E-05
27 200 650 150 10 15 05(101118]15]09]10 1,44E-01 | 2,16E-03 | 2,41E-06




Table 21. Parameter sensitivity results based on the Taguchi Design L7 (3'*) orthogonal array and factor assignment for F10.

Mean values DPb-MOPSO

N° Experiment | Type of change | Swarm size | Max-iterations | Archive size | Sub-swarm size | Number of fonts | rl | r2 | C1 | C2 | w | Detector’s size (%)
HVD IGD MIGD
1 100 200 100 10 5(01101f15]15(0,1 10| 1,47E-01| 1,46E-02 | 1,63E-05
2 100 200 100 10 10(05|05|18]18]|05 50| 1,06E-01| 1,82E-03 | 2,03E-06
3 100 200 100 10 15109109 2 2109 100 | 3,06E+02 | 1,34E-01| 1,49E-04
4 150 200 150 30 5]/05[|09|15]|18]09 10| 3,04E+02 | 7,31E-02 | 8,13E-05
5| Severe change 150 200 150 30 10109(01]18] 2|01 50| 2,76E-01( 9,59E-03 | 1,07E-05
6 150 200 150 30 15101f(05| 2]15[05 100 | 9,51E-03 | 2,61E-04 | 2,90E-07
7 200 200 200 20 5]/09|05|15| 2|05 10| 2,42E+00 | 1,58E-02 | 1,75E-05
8 200 200 200 20 10101(09|18]15[09 50| 2,75E+02 | 2,78E-01 | 3,09E-04
9 200 200 200 20 15(05|01| 2]18]|01 100 | 3,15E-01| 1,20E-02 | 1,33E-05
10 100 350 150 20 5010118 18|05 100 | 3,42E-01| 1,16E-02 | 1,29E-05
11 100 350 150 20 10(05|05| 2] 2|09 10| 2,47E+02 | 7,86E-02 | 8,74E-05
12 100 350 150 20 15109(09|15]15[01 50 | 3,85E+01| 6,64E-02 | 7,37E-05
13 150 350 200 10 5]/05|09|18| 2|01 100 | 547E+01| 6,42E-02 | 7,13E-05
14 | Moderate change 150 350 200 10 10109101] 2]|15]05 10| 4,23E-01| 1,00E-02 | 1,11E-05
15 150 350 200 10 15101105]15]18]0,9 50| 6,60E+01 | 5,58E-02 | 6,21E-05
16 200 350 100 30 5]09|05|18]|15]09 100 | 3,17E+01| 6,00E-02 | 6,67E-05
17 200 350 100 30 10(01|09| 2]18]|01 10| 2,44E-01| 5,49E-03 | 6,10E-06
18 200 350 100 30 1510510115 2105 50| 1,35E-01( 1,45E-02| 1,61E-05
19 100 650 200 30 5(01]01| 2| 2]09 50| 6,56E-02| 1,67E-03 | 1,85E-06
20 100 650 200 30 10(05|05|15]15]|01 100 | 1,18E-02 | 9,04E-04 | 1,00E-06
21 100 650 200 30 15109(09]18]18]05 10| 1,96E+02 | 1,04E-01| 1,16E-04
22 150 650 100 20 5]05[09| 2|15]|05 50| 2,23E+02 | 5,50E-02 | 6,12E-05
23| Slight change 150 650 100 20 10/09(01|15]18[09 100 | 1,85E+02 | 1,13E-01 | 1,26E-04
24 150 650 100 20 15(01|05(18] 2|01 10| 1,70E-03 | 5,87E-04 | 6,52E-07
25 200 650 150 10 5(/09]|05| 2|[18]01 50 | NAN 1,40E-02 | 1,56E-05
26 200 650 150 10 10(01]09|15] 2|05 100 | 2,24E+02 | 7,90E-02 | 8,78E-05
27 200 650 150 10 15(05|01(18]15]|09 10| 1,51E-01| 2,40E-03 | 2,67E-06




