Table A1 Statistical results of different FEs scenarios using CEC'22.
	F
	
	AQDBO-FE1
	AQDBO-FE2
	AQDBO-FE3
	AQDBO-FE4
	AQDBO-FE5

	F1
	AVG
	3.003E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02

	
	STD
	8.176E-01
	2.762E-05
	3.817E-08
	1.117E-13
	1.355E-12

	F2
	AVG
	4.225E+02
	4.137E+02
	4.160E+02
	4.161E+02
	4.159E+02

	
	STD
	2.789E+01
	1.996E+01
	2.303E+01
	2.245E+01
	2.308E+01

	F3
	AVG
	6.024E+02
	6.032E+02
	6.019E+02
	6.019E+02
	6.017E+02

	
	STD
	2.951E+00
	3.857E+00
	1.928E+00
	2.141E+00
	2.046E+00

	F4
	AVG
	8.225E+02
	8.183E+02
	8.232E+02
	8.185E+02
	8.179E+02

	
	STD
	7.154E+00
	6.833E+00
	8.324E+00
	8.025E+00
	6.626E+00

	F5
	AVG
	9.364E+02
	9.316E+02
	9.124E+02
	9.134E+02
	9.249E+02

	
	STD
	6.689E+01
	7.107E+01
	1.319E+01
	1.682E+01
	4.174E+01

	F6
	AVG
	4.823E+03
	5.294E+03
	4.611E+03
	4.181E+03
	4.477E+03

	
	STD
	2.501E+03
	2.369E+03
	2.001E+03
	2.072E+03
	2.158E+03

	F7
	AVG
	2.026E+03
	2.025E+03
	2.025E+03
	2.022E+03
	2.025E+03

	
	STD
	4.990E+00
	8.389E+00
	6.312E+00
	7.598E+00
	7.907E+00

	F8
	AVG
	2.222E+03
	2.222E+03
	2.221E+03
	2.220E+03
	2.219E+03

	
	STD
	8.098E+00
	1.573E+00
	3.642E+00
	5.591E+00
	5.798E+00

	F9
	AVG
	2.529E+03
	2.534E+03
	2.534E+03
	2.529E+03
	2.529E+03

	
	STD
	1.689E-13
	2.683E+01
	2.683E+01
	3.776E-13
	1.463E-13

	F10
	AVG
	2.558E+03
	2.546E+03
	2.557E+03
	2.534E+03
	2.559E+03

	
	STD
	6.226E+01
	6.074E+01
	6.209E+01
	5.640E+01
	6.332E+01

	F11
	AVG
	2.694E+03
	2.748E+03
	2.711E+03
	2.735E+03
	2.672E+03

	
	STD
	1.028E+02
	1.563E+02
	1.419E+02
	1.510E+02
	1.128E+02

	F12
	AVG
	2.865E+03
	2.865E+03
	2.865E+03
	2.864E+03
	2.865E+03

	
	STD
	3.427E+00
	1.806E+00
	1.787E+00
	1.726E+00
	1.760E+00

	Average Rank
	4.08
	3.58
	3.17
	2.17
	2.00

	Final rank
	5
	4
	3
	2
	1




Table A2 Statistical results of different  valuEs using CEC'22
	F
	
	
	
	
	
	
	
	
	
	
	

	F1
	AVG
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02

	
	STD
	8.424E-08
	1.637E-07
	1.590E-07
	1.855E-07
	7.123E-08
	1.478E-07
	6.420E-08
	1.642E-05
	1.794E-08
	2.166E-07

	F3
	AVG
	4.140E+02
	4.131E+02
	4.151E+02
	4.127E+02
	4.158E+02
	4.140E+02
	4.127E+02
	4.238E+02
	4.191E+02
	4.154E+02

	
	STD
	1.963E+01
	1.932E+01
	2.280E+01
	2.015E+01
	2.313E+01
	2.035E+01
	2.057E+01
	3.021E+01
	2.673E+01
	2.348E+01

	F4
	AVG
	6.022E+02
	6.018E+02
	6.025E+02
	6.022E+02
	6.018E+02
	6.015E+02
	6.028E+02
	6.020E+02
	6.016E+02
	6.025E+02

	
	STD
	2.297E+00
	1.695E+00
	2.651E+00
	2.393E+00
	2.022E+00
	2.035E+00
	3.113E+00
	1.706E+00
	1.539E+00
	2.904E+00

	F5
	AVG
	8.230E+02
	8.197E+02
	8.184E+02
	8.211E+02
	8.205E+02
	8.213E+02
	8.211E+02
	8.203E+02
	8.210E+02
	8.216E+02

	
	STD
	8.101E+00
	6.589E+00
	7.145E+00
	6.498E+00
	7.705E+00
	7.578E+00
	8.099E+00
	6.960E+00
	6.243E+00
	7.232E+00

	F6
	AVG
	9.264E+02
	9.149E+02
	9.203E+02
	9.191E+02
	9.176E+02
	9.167E+02
	9.219E+02
	9.299E+02
	9.179E+02
	9.343E+02

	
	STD
	4.837E+01
	2.109E+01
	3.394E+01
	2.961E+01
	3.967E+01
	3.195E+01
	3.137E+01
	6.897E+01
	3.184E+01
	4.399E+01

	F7
	AVG
	5.385E+03
	4.951E+03
	5.584E+03
	4.482E+03
	4.961E+03
	4.946E+03
	5.611E+03
	4.668E+03
	5.202E+03
	4.506E+03

	
	STD
	2.256E+03
	2.033E+03
	2.107E+03
	2.266E+03
	2.640E+03
	2.373E+03
	2.234E+03
	1.894E+03
	2.459E+03
	2.136E+03

	F8
	AVG
	2.025E+03
	2.024E+03
	2.024E+03
	2.023E+03
	2.025E+03
	2.027E+03
	2.027E+03
	2.024E+03
	2.024E+03
	2.024E+03

	
	STD
	6.864E+00
	4.550E+00
	6.683E+00
	7.456E+00
	6.640E+00
	8.670E+00
	6.243E+00
	5.491E+00
	3.989E+00
	6.459E+00

	F9
	AVG
	2.217E+03
	2.221E+03
	2.221E+03
	2.221E+03
	2.222E+03
	2.222E+03
	2.222E+03
	2.221E+03
	2.221E+03
	2.221E+03

	
	STD
	8.253E+00
	4.907E+00
	3.494E+00
	3.731E+00
	1.418E+00
	1.895E+00
	1.911E+00
	3.987E+00
	2.556E+00
	4.456E+00

	F10
	AVG
	2.529E+03
	2.534E+03
	2.534E+03
	2.529E+03
	2.534E+03
	2.534E+03
	2.529E+03
	2.529E+03
	2.534E+03
	2.534E+03

	
	STD
	1.194E-13
	2.683E+01
	2.683E+01
	8.444E-14
	2.683E+01
	2.683E+01
	1.194E-13
	9.221E-12
	2.683E+01
	2.683E+01

	F11
	AVG
	2.537E+03
	2.547E+03
	2.554E+03
	2.529E+03
	2.548E+03
	2.542E+03
	2.562E+03
	2.561E+03
	2.540E+03
	2.537E+03

	
	STD
	5.669E+01
	6.256E+01
	6.254E+01
	5.241E+01
	5.966E+01
	6.028E+01
	6.307E+01
	6.189E+01
	5.764E+01
	5.726E+01

	F12
	AVG
	2.667E+03
	2.715E+03
	2.764E+03
	2.669E+03
	2.683E+03
	2.712E+03
	2.714E+03
	2.767E+03
	2.712E+03
	2.750E+03

	
	STD
	1.125E+02
	1.510E+02
	1.336E+02
	1.052E+02
	1.342E+02
	1.579E+02
	1.408E+02
	1.771E+02
	1.209E+02
	1.491E+02

	F13
	AVG
	2.865E+03
	2.865E+03
	2.865E+03
	2.866E+03
	2.864E+03
	2.865E+03
	2.865E+03
	2.866E+03
	2.866E+03
	2.866E+03

	
	STD
	1.732E+00
	2.509E+00
	1.706E+00
	4.783E+00
	1.616E+00
	2.463E+00
	2.387E+00
	4.953E+00
	4.009E+00
	5.175E+00

	Average Rank
	4.75
	4.33
	6.08
	3.50
	5.42
	5.58
	6.50
	6.50
	5.42
	6.92

	Final rank
	3
	2
	7
	1
	4
	6
	8
	9
	5
	10




Table A3 Statistical results of different  valuEs using CEC'22
	F
	
	
	
	
	
	
	
	
	
	
	

	F1
	AVG
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02
	3.000E+02

	
	STD
	2.896E-07
	3.426E-07
	3.755E-08
	3.706E-07
	1.012E-07
	1.675E-07
	1.217E-07
	1.726E-07
	1.525E-07
	4.642E-08

	F3
	AVG
	4.133E+02
	4.333E+02
	4.178E+02
	4.162E+02
	4.184E+02
	4.158E+02
	4.137E+02
	4.160E+02
	4.208E+02
	4.082E+02

	
	STD
	2.091E+01
	3.226E+01
	2.517E+01
	2.242E+01
	2.539E+01
	2.289E+01
	2.038E+01
	2.377E+01
	2.723E+01
	1.309E+01

	F4
	AVG
	6.014E+02
	6.020E+02
	6.027E+02
	6.019E+02
	6.026E+02
	6.021E+02
	6.018E+02
	6.017E+02
	6.028E+02
	6.029E+02

	
	STD
	2.004E+00
	1.673E+00
	2.859E+00
	2.097E+00
	2.441E+00
	2.418E+00
	2.020E+00
	1.958E+00
	3.436E+00
	4.093E+00

	F5
	AVG
	8.212E+02
	8.185E+02
	8.188E+02
	8.236E+02
	8.188E+02
	8.205E+02
	8.199E+02
	8.194E+02
	8.201E+02
	8.222E+02

	
	STD
	7.677E+00
	6.674E+00
	6.199E+00
	8.529E+00
	7.398E+00
	7.909E+00
	5.535E+00
	6.911E+00
	8.447E+00
	8.455E+00

	F6
	AVG
	9.182E+02
	9.219E+02
	9.183E+02
	9.158E+02
	9.174E+02
	9.202E+02
	9.177E+02
	9.186E+02
	9.252E+02
	9.240E+02

	
	STD
	2.709E+01
	2.752E+01
	1.406E+01
	1.452E+01
	2.070E+01
	2.443E+01
	2.752E+01
	2.231E+01
	3.061E+01
	3.554E+01

	F7
	AVG
	5.434E+03
	4.431E+03
	4.485E+03
	4.528E+03
	4.266E+03
	5.154E+03
	4.975E+03
	4.299E+03
	4.930E+03
	3.915E+03

	
	STD
	2.163E+03
	2.164E+03
	2.418E+03
	1.903E+03
	2.306E+03
	2.026E+03
	2.085E+03
	1.970E+03
	2.030E+03
	1.991E+03

	F8
	AVG
	2.023E+03
	2.026E+03
	2.024E+03
	2.026E+03
	2.025E+03
	2.025E+03
	2.022E+03
	2.025E+03
	2.024E+03
	2.026E+03

	
	STD
	6.799E+00
	6.520E+00
	4.654E+00
	8.904E+00
	6.548E+00
	4.456E+00
	4.334E+00
	6.877E+00
	4.247E+00
	6.731E+00

	F9
	AVG
	2.221E+03
	2.221E+03
	2.221E+03
	2.222E+03
	2.221E+03
	2.220E+03
	2.220E+03
	2.220E+03
	2.221E+03
	2.220E+03

	
	STD
	4.169E+00
	3.452E+00
	4.483E+00
	1.881E+00
	3.906E+00
	6.222E+00
	5.936E+00
	5.584E+00
	3.673E+00
	5.688E+00

	F10
	AVG
	2.529E+03
	2.534E+03
	2.534E+03
	2.539E+03
	2.529E+03
	2.529E+03
	2.529E+03
	2.534E+03
	2.529E+03
	2.529E+03

	
	STD
	1.689E-13
	2.683E+01
	2.683E+01
	3.728E+01
	2.068E-13
	2.372E-06
	9.554E-13
	2.683E+01
	7.264E-13
	3.870E-13

	F11
	AVG
	2.541E+03
	2.554E+03
	2.552E+03
	2.520E+03
	2.537E+03
	2.546E+03
	2.542E+03
	2.546E+03
	2.544E+03
	2.551E+03

	
	STD
	5.895E+01
	6.250E+01
	6.471E+01
	4.512E+01
	5.717E+01
	6.161E+01
	5.998E+01
	6.098E+01
	5.898E+01
	6.298E+01

	F12
	AVG
	2.750E+03
	2.726E+03
	2.653E+03
	2.711E+03
	2.737E+03
	2.692E+03
	2.720E+03
	2.734E+03
	2.696E+03
	2.697E+03

	
	STD
	1.734E+02
	1.478E+02
	9.386E+01
	1.472E+02
	1.383E+02
	1.116E+02
	1.250E+02
	1.269E+02
	1.449E+02
	1.175E+02

	F13
	AVG
	2.865E+03
	2.866E+03
	2.865E+03
	2.865E+03
	2.865E+03
	2.865E+03
	2.865E+03
	2.865E+03
	2.866E+03
	2.865E+03

	
	STD
	2.761E+00
	5.381E+00
	2.020E+00
	1.551E+00
	2.431E+00
	3.280E+00
	1.771E+00
	2.381E+00
	7.631E+00
	2.123E+00

	Average Rank
	5.00
	7.50
	4.83
	6.17
	4.67
	5.58
	3.50
	5.58
	6.58
	5.58

	Final rank
	4
	10
	3
	8
	2
	5
	1
	6
	9
	7




Table A4 Comparative analysis between AQDBO and its rivals using CEC’20, D=20
	F
	
	AQDBO
	DBO
	SOA
	WSO
	AOA
	WOA
	PSO
	RUN
	SWO
	MFO
	SCA
	LFD

	F1
	AVG
	5.59E+03
	3.38E+06
	3.72E+09
	6.85E+08
	3.05E+10
	2.50E+08
	5.34E+07
	6.01E+03
	6.10E+09
	2.30E+09
	7.80E+09
	3.16E+07

	
	STD
	4.50E+03
	5.47E+06
	1.86E+09
	9.00E+08
	5.76E+09
	2.04E+08
	9.47E+06
	5.06E+03
	2.30E+09
	2.53E+09
	2.15E+09
	2.90E+07

	
	RNK
	1
	3
	9
	7
	12
	6
	5
	2
	10
	8
	11
	4

	F2
	AVG
	2.06E+03
	3.44E+03
	3.79E+03
	2.78E+03
	4.63E+03
	3.96E+03
	3.67E+03
	2.64E+03
	4.96E+03
	3.55E+03
	5.15E+03
	3.60E+03

	
	STD
	2.65E+02
	4.76E+02
	5.68E+02
	9.54E+02
	3.51E+02
	4.93E+02
	4.64E+02
	4.98E+02
	3.11E+02
	4.67E+02
	4.48E+02
	6.36E+02

	
	RNK
	1
	4
	8
	3
	10
	9
	7
	2
	11
	5
	12
	6

	F3
	AVG
	8.05E+02
	8.42E+02
	8.95E+02
	8.12E+02
	9.91E+02
	9.56E+02
	8.42E+02
	8.08E+02
	9.75E+02
	8.25E+02
	9.34E+02
	8.87E+02

	
	STD
	4.45E+01
	5.73E+01
	2.90E+01
	3.20E+01
	2.68E+01
	6.15E+01
	1.18E+01
	2.99E+01
	4.07E+01
	4.75E+01
	2.58E+01
	3.11E+01

	
	RNK
	1
	6
	8
	3
	12
	10
	5
	2
	11
	4
	9
	7

	F4
	AVG
	1.91E+03
	1.92E+03
	2.40E+03
	2.16E+03
	2.60E+05
	2.03E+03
	1.91E+03
	1.91E+03
	9.22E+03
	1.28E+04
	3.40E+03
	2.03E+03

	
	STD
	3.68E+00
	6.85E+00
	7.45E+02
	3.50E+02
	1.71E+05
	1.73E+02
	7.01E-01
	3.32E+00
	1.01E+04
	2.30E+04
	1.23E+03
	2.85E+02

	
	RNK
	1
	4
	8
	7
	12
	6
	3
	2
	10
	11
	9
	5

	F5
	AVG
	3.73E+04
	4.83E+05
	6.48E+05
	2.12E+05
	4.80E+06
	1.65E+06
	2.10E+05
	1.84E+05
	1.74E+06
	1.76E+06
	1.81E+06
	6.79E+05

	
	STD
	4.36E+04
	4.89E+05
	5.96E+05
	1.33E+05
	3.01E+06
	9.93E+05
	1.12E+05
	1.23E+05
	1.63E+06
	2.13E+06
	1.23E+06
	5.46E+05

	
	RNK
	1
	5
	6
	4
	12
	8
	3
	2
	9
	10
	11
	7

	F6
	AVG
	1.76E+03
	2.14E+03
	2.14E+03
	1.90E+03
	2.90E+03
	2.62E+03
	2.29E+03
	1.75E+03
	2.61E+03
	2.04E+03
	2.47E+03
	2.42E+03

	
	STD
	1.18E+02
	2.58E+02
	1.95E+02
	1.49E+02
	4.03E+02
	3.08E+02
	2.49E+02
	1.69E+02
	2.08E+02
	2.10E+02
	2.03E+02
	3.40E+02

	
	RNK
	2
	5
	6
	3
	12
	11
	7
	1
	10
	4
	9
	8

	F7
	AVG
	1.20E+04
	2.24E+05
	2.24E+05
	9.93E+04
	3.61E+06
	1.11E+06
	9.13E+04
	2.29E+05
	4.22E+05
	5.09E+05
	5.36E+05
	8.29E+05

	
	STD
	2.19E+04
	2.54E+05
	1.85E+05
	8.73E+04
	3.88E+06
	9.18E+05
	6.65E+04
	2.30E+05
	2.87E+05
	7.25E+05
	4.06E+05
	8.19E+05

	
	RNK
	1
	4
	5
	3
	12
	11
	2
	6
	7
	8
	9
	10

	F8
	AVG
	2.30E+03
	2.58E+03
	5.56E+03
	2.62E+03
	6.08E+03
	4.37E+03
	3.12E+03
	2.30E+03
	3.28E+03
	4.09E+03
	4.65E+03
	2.77E+03

	
	STD
	1.84E+00
	7.15E+02
	9.93E+02
	6.73E+02
	6.29E+02
	1.75E+03
	1.51E+03
	1.76E+00
	3.93E+02
	1.43E+03
	1.94E+03
	1.10E+03

	
	RNK
	1
	3
	11
	4
	12
	9
	6
	2
	7
	8
	10
	5

	F9
	AVG
	2.86E+03
	2.97E+03
	2.89E+03
	3.10E+03
	3.41E+03
	2.99E+03
	3.00E+03
	2.92E+03
	3.05E+03
	2.89E+03
	3.01E+03
	3.11E+03

	
	STD
	1.62E+01
	5.40E+01
	2.69E+01
	1.30E+02
	1.21E+02
	5.88E+01
	1.43E+02
	3.95E+01
	4.38E+01
	2.46E+01
	2.41E+01
	8.35E+01

	
	RNK
	1
	5
	2
	10
	12
	6
	7
	4
	9
	3
	8
	11

	F10
	AVG
	2.97E+03
	2.98E+03
	3.13E+03
	3.01E+03
	5.14E+03
	3.04E+03
	2.96E+03
	2.98E+03
	3.45E+03
	3.01E+03
	3.24E+03
	3.01E+03

	
	STD
	2.85E+01
	5.96E+01
	1.14E+02
	3.12E+01
	9.26E+02
	3.95E+01
	3.27E+01
	4.06E+01
	2.93E+02
	1.10E+02
	1.16E+02
	3.64E+01

	
	RNK
	2
	4
	9
	6
	12
	8
	1
	3
	11
	7
	10
	5

	AvEragE Rank
	1.20
	4.30
	7.20
	5.00
	11.80
	8.40
	4.60
	2.60
	9.50
	6.80
	9.80
	6.80

	Final rank
	1
	3
	8
	5
	12
	9
	4
	2
	10
	7
	11
	6





Table A5 Comparative analysis between AQDBO and its rivals using CEC’22, D=20
	F
	
	AQDBO
	DBO
	SOA
	WSO
	AOA
	WOA
	PSO
	RUN
	SWO
	MFO
	SCA
	LFD

	F1
	AVG
	3.01E+02
	2.63E+04
	1.24E+04
	1.00E+04
	3.70E+04
	2.80E+04
	4.71E+02
	2.35E+03
	3.12E+04
	4.35E+04
	1.52E+04
	4.56E+04

	
	STD
	9.46E-01
	8.59E+03
	3.96E+03
	5.33E+03
	1.17E+04
	1.61E+04
	4.30E+01
	1.46E+03
	1.07E+04
	2.66E+04
	4.47E+03
	6.53E+03

	
	RNK
	1
	7
	5
	4
	10
	8
	2
	3
	9
	11
	6
	12

	F2
	AVG
	4.40E+02
	4.87E+02
	5.83E+02
	5.42E+02
	2.17E+03
	5.61E+02
	4.51E+02
	4.55E+02
	8.22E+02
	5.17E+02
	7.64E+02
	5.53E+02

	
	STD
	2.75E+01
	3.77E+01
	6.79E+01
	5.43E+01
	6.96E+02
	6.69E+01
	1.53E+01
	1.12E+01
	9.80E+01
	7.08E+01
	8.44E+01
	9.24E+01

	
	RNK
	1
	4
	9
	6
	12
	8
	2
	3
	11
	5
	10
	7

	F3
	AVG
	6.10E+02
	6.37E+02
	6.33E+02
	6.23E+02
	6.64E+02
	6.67E+02
	6.50E+02
	6.15E+02
	6.49E+02
	6.22E+02
	6.44E+02
	6.56E+02

	
	STD
	6.63E+00
	1.14E+01
	1.01E+01
	9.44E+00
	9.99E+00
	1.13E+01
	1.26E+01
	6.78E+00
	7.78E+00
	8.97E+00
	6.30E+00
	1.09E+01

	
	RNK
	1
	6
	5
	4
	11
	12
	9
	2
	8
	3
	7
	10

	F4
	AVG
	8.47E+02
	9.08E+02
	8.92E+02
	8.71E+02
	9.46E+02
	9.21E+02
	8.94E+02
	8.77E+02
	9.65E+02
	9.08E+02
	9.47E+02
	8.89E+02

	
	STD
	9.84E+00
	3.48E+01
	2.02E+01
	1.49E+01
	2.12E+01
	2.85E+01
	1.65E+01
	1.40E+01
	1.62E+01
	2.80E+01
	1.71E+01
	1.90E+01

	
	RNK
	1
	7
	5
	2
	10
	9
	6
	3
	12
	8
	11
	4

	F5
	AVG
	1.52E+03
	1.80E+03
	2.17E+03
	1.97E+03
	3.03E+03
	3.42E+03
	1.95E+03
	1.78E+03
	3.17E+03
	2.92E+03
	2.53E+03
	2.52E+03

	
	STD
	3.38E+02
	5.41E+02
	4.15E+02
	5.75E+02
	7.65E+02
	8.35E+02
	8.02E+02
	3.86E+02
	7.90E+02
	9.47E+02
	4.84E+02
	3.86E+02

	
	RNK
	1
	3
	6
	5
	10
	12
	4
	2
	11
	9
	8
	7

	F6
	AVG
	3.46E+03
	2.92E+05
	1.39E+06
	3.64E+03
	7.96E+08
	1.11E+06
	2.37E+06
	6.28E+03
	7.48E+07
	4.48E+06
	1.01E+08
	3.84E+06

	
	STD
	8.97E+02
	5.24E+05
	4.34E+06
	2.43E+03
	6.35E+08
	2.78E+06
	7.75E+05
	5.39E+03
	7.19E+07
	1.13E+07
	7.84E+07
	2.08E+07

	
	RNK
	1
	4
	6
	2
	12
	5
	7
	3
	10
	9
	11
	8

	F7
	AVG
	2.09E+03
	2.14E+03
	2.12E+03
	2.07E+03
	2.23E+03
	2.22E+03
	2.15E+03
	2.06E+03
	2.18E+03
	2.11E+03
	2.15E+03
	2.14E+03

	
	STD
	3.97E+01
	5.10E+01
	5.17E+01
	2.77E+01
	7.05E+01
	6.49E+01
	4.86E+01
	2.56E+01
	4.22E+01
	5.53E+01
	2.06E+01
	3.34E+01

	
	RNK
	3
	6
	5
	2
	12
	11
	8
	1
	10
	4
	9
	7

	F8
	AVG
	2.22E+03
	2.29E+03
	2.29E+03
	2.24E+03
	2.51E+03
	2.32E+03
	2.33E+03
	2.24E+03
	2.29E+03
	2.26E+03
	2.26E+03
	2.36E+03

	
	STD
	5.34E+00
	7.05E+01
	5.83E+01
	4.07E+01
	1.63E+02
	8.12E+01
	9.76E+01
	3.14E+01
	5.32E+01
	5.11E+01
	1.07E+01
	1.07E+02

	
	RNK
	1
	8
	6
	3
	12
	9
	10
	2
	7
	4
	5
	11

	F9
	AVG
	2.47E+03
	2.50E+03
	2.57E+03
	2.50E+03
	3.30E+03
	2.56E+03
	2.48E+03
	2.48E+03
	2.62E+03
	2.52E+03
	2.59E+03
	2.65E+03

	
	STD
	3.03E-02
	2.61E+01
	6.36E+01
	1.53E+01
	3.22E+02
	3.67E+01
	5.92E-01
	4.27E-02
	3.21E+01
	4.18E+01
	3.11E+01
	7.24E+01

	
	RNK
	1
	5
	8
	4
	12
	7
	2
	3
	10
	6
	9
	11

	F10
	AVG
	2.51E+03
	2.99E+03
	4.45E+03
	2.87E+03
	5.60E+03
	4.96E+03
	4.42E+03
	2.53E+03
	3.74E+03
	3.99E+03
	2.92E+03
	2.92E+03

	
	STD
	5.65E+01
	8.79E+02
	1.26E+03
	5.54E+02
	9.35E+02
	9.42E+02
	1.10E+03
	9.57E+01
	1.49E+03
	9.13E+02
	1.13E+03
	5.20E+02

	
	RNK
	1
	6
	10
	3
	12
	11
	9
	2
	7
	8
	5
	4

	F11
	AVG
	2.92E+03
	3.11E+03
	4.02E+03
	3.46E+03
	8.22E+03
	3.60E+03
	3.10E+03
	2.93E+03
	5.34E+03
	4.22E+03
	4.83E+03
	3.31E+03

	
	STD
	3.79E+01
	4.25E+02
	4.04E+02
	4.55E+02
	9.74E+02
	7.67E+02
	2.90E+02
	4.79E+01
	5.51E+02
	5.59E+02
	4.76E+02
	3.81E+02

	
	RNK
	1
	4
	8
	6
	12
	7
	3
	2
	11
	9
	10
	5

	F12
	AVG
	2.95E+03
	3.02E+03
	2.98E+03
	3.14E+03
	3.84E+03
	3.07E+03
	2.95E+03
	2.98E+03
	3.24E+03
	2.96E+03
	3.07E+03
	3.03E+03

	
	STD
	1.10E+01
	4.77E+01
	2.15E+01
	9.53E+01
	2.69E+02
	8.91E+01
	1.39E+02
	3.33E+01
	6.45E+01
	1.31E+01
	3.12E+01
	1.77E+02

	
	RNK
	1
	6
	4
	10
	12
	8
	2
	5
	11
	3
	9
	7

	AvEragE Rank
	1.17
	5.50
	6.42
	4.25
	11.42
	8.92
	5.33
	2.58
	9.75
	6.58
	8.33
	7.75

	Final rank
	1
	5
	6
	3
	12
	10
	4
	2
	11
	7
	9
	8






Table A6 Comparative analysis between AQDBO and its advanced rivals using CEC2017, D=50
	F
	
	AQDBO
	DBO
	CMAES
	IMODE
	AGSK
	DAOA
	CJADE
	SOGWO
	RLTLBO
	TLABC

	F1
	AVG
	1.43E+04
	4.73E+09
	1.37E+10
	6.05E+05
	1.06E+07
	2.57E+11
	2.68E+11
	2.65E+09
	5.22E+09
	8.89E+10

	
	STD
	9.26E+03
	1.10E+10
	2.41E+10
	4.32E+05
	1.63E+07
	2.73E+10
	2.57E+10
	2.58E+09
	2.52E+09
	1.05E+10

	F3
	AVG
	8.87E+04
	2.34E+05
	3.87E+05
	2.33E+05
	2.18E+05
	9.60E+07
	5.11E+11
	1.24E+05
	1.26E+05
	1.84E+05

	
	STD
	1.43E+04
	5.09E+04
	4.82E+04
	2.64E+04
	3.33E+04
	4.71E+08
	1.10E+12
	2.38E+04
	1.97E+04
	3.19E+04

	F4
	AVG
	5.17E+02
	9.67E+02
	7.68E+03
	5.58E+02
	6.12E+02
	1.18E+05
	1.22E+05
	9.36E+02
	9.35E+02
	2.81E+04

	
	STD
	5.69E+01
	3.77E+02
	1.96E+03
	4.01E+01
	4.82E+01
	1.92E+04
	2.17E+04
	2.02E+02
	2.12E+02
	5.80E+03

	F5
	AVG
	7.99E+02
	9.92E+02
	5.92E+02
	7.47E+02
	9.16E+02
	1.74E+03
	1.72E+03
	8.44E+02
	7.28E+02
	1.10E+03

	
	STD
	1.89E+01
	9.58E+01
	1.44E+02
	5.09E+01
	3.31E+01
	7.44E+01
	7.46E+01
	4.91E+01
	7.12E+01
	4.83E+01

	F6
	AVG
	6.01E+02
	6.64E+02
	6.37E+02
	6.43E+02
	6.19E+02
	7.56E+02
	7.56E+02
	6.43E+02
	6.16E+02
	6.83E+02

	
	STD
	2.79E-01
	1.33E+01
	3.33E+01
	8.46E+00
	4.77E+00
	9.07E+00
	1.07E+01
	9.75E+00
	4.67E+00
	5.28E+00

	F7
	AVG
	9.00E+02
	1.47E+03
	1.26E+03
	1.03E+03
	1.21E+03
	6.15E+03
	6.10E+03
	1.39E+03
	1.07E+03
	1.88E+03

	
	STD
	1.22E+02
	1.58E+02
	1.25E+02
	2.65E+01
	5.04E+01
	4.03E+02
	5.58E+02
	1.62E+02
	8.27E+01
	9.69E+01

	F8
	AVG
	1.08E+03
	1.29E+03
	1.01E+03
	1.05E+03
	1.22E+03
	1.97E+03
	2.08E+03
	1.17E+03
	1.06E+03
	1.40E+03

	
	STD
	4.37E+01
	8.26E+01
	2.45E+02
	2.42E+01
	3.72E+01
	9.97E+01
	7.57E+01
	6.26E+01
	8.12E+01
	4.36E+01

	F9
	AVG
	1.25E+04
	2.16E+04
	2.89E+03
	8.89E+03
	5.51E+03
	1.06E+05
	1.07E+05
	1.95E+04
	8.97E+03
	2.55E+04

	
	STD
	4.99E+03
	9.01E+03
	5.27E+03
	2.25E+03
	2.76E+03
	1.33E+04
	1.13E+04
	7.17E+03
	4.74E+03
	3.49E+03

	F10
	AVG
	1.22E+04
	1.07E+04
	1.49E+04
	8.71E+03
	7.48E+03
	1.71E+04
	1.85E+04
	1.16E+04
	8.80E+03
	1.40E+04

	
	STD
	1.57E+03
	1.97E+03
	4.12E+02
	5.79E+02
	3.64E+02
	4.83E+02
	7.56E+02
	1.79E+03
	2.74E+03
	8.16E+02

	F11
	AVG
	1.40E+03
	2.62E+03
	7.14E+04
	1.40E+03
	1.56E+03
	9.02E+04
	8.17E+06
	1.51E+03
	3.91E+03
	1.93E+04

	
	STD
	1.05E+02
	1.31E+03
	1.51E+04
	8.61E+01
	7.61E+01
	3.03E+04
	2.12E+07
	1.55E+02
	1.23E+03
	4.30E+03

	F12
	AVG
	3.66E+06
	6.75E+08
	2.07E+10
	7.02E+06
	9.15E+06
	1.45E+11
	1.46E+11
	2.72E+07
	8.54E+08
	4.73E+10

	
	STD
	2.43E+06
	7.47E+08
	5.34E+09
	3.86E+06
	5.49E+06
	2.38E+10
	3.12E+10
	3.02E+07
	1.39E+09
	1.11E+10

	F13
	AVG
	5.48E+04
	5.13E+07
	1.07E+10
	1.87E+04
	1.24E+04
	9.18E+10
	9.00E+10
	3.14E+04
	1.22E+08
	2.36E+10

	
	STD
	3.19E+04
	6.95E+07
	2.90E+09
	2.37E+04
	1.45E+04
	1.87E+10
	2.96E+10
	4.66E+04
	1.49E+08
	9.25E+09

	F14
	AVG
	2.58E+05
	3.11E+06
	2.13E+07
	3.16E+05
	6.22E+04
	3.91E+08
	5.19E+08
	6.15E+04
	1.29E+06
	2.34E+07

	
	STD
	5.09E+04
	3.73E+06
	1.30E+07
	4.07E+05
	1.64E+05
	1.62E+08
	2.53E+08
	5.80E+04
	1.37E+06
	2.52E+07

	F15
	AVG
	1.31E+04
	2.15E+07
	1.82E+09
	1.33E+04
	2.02E+04
	2.86E+10
	3.85E+10
	1.56E+04
	1.10E+07
	3.94E+09

	
	STD
	7.63E+03
	7.20E+07
	7.82E+08
	1.10E+04
	1.26E+04
	9.26E+09
	9.04E+09
	5.52E+03
	1.69E+07
	2.29E+09

	F16
	AVG
	3.23E+03
	4.87E+03
	6.79E+03
	3.64E+03
	4.10E+03
	1.55E+04
	1.69E+04
	3.27E+03
	3.74E+03
	6.62E+03

	
	STD
	5.25E+02
	5.40E+02
	4.35E+02
	2.61E+02
	1.97E+02
	3.48E+03
	3.72E+03
	4.18E+02
	5.22E+02
	6.87E+02

	F17
	AVG
	3.31E+03
	4.19E+03
	2.85E+03
	3.02E+03
	3.39E+03
	1.41E+06
	2.07E+06
	3.18E+03
	2.93E+03
	4.31E+03

	
	STD
	3.32E+02
	4.76E+02
	3.58E+02
	1.43E+02
	1.61E+02
	1.92E+06
	2.01E+06
	3.49E+02
	3.66E+02
	7.02E+02

	F18
	AVG
	7.78E+05
	8.16E+06
	1.05E+08
	2.33E+06
	1.24E+06
	6.47E+08
	1.56E+09
	1.33E+06
	5.25E+06
	3.98E+07

	
	STD
	4.27E+05
	9.49E+06
	5.63E+07
	1.68E+06
	7.78E+05
	2.47E+08
	7.40E+08
	8.64E+05
	4.80E+06
	2.63E+07

	F19
	AVG
	2.70E+04
	5.69E+06
	1.08E+09
	2.17E+04
	1.14E+04
	1.42E+10
	1.51E+10
	1.94E+04
	1.75E+06
	1.35E+09

	
	STD
	1.44E+04
	5.57E+06
	7.36E+08
	5.94E+03
	8.23E+03
	3.95E+09
	4.37E+09
	1.07E+04
	1.67E+06
	7.25E+08

	F20
	AVG
	3.16E+03
	3.72E+03
	3.77E+03
	3.18E+03
	3.45E+03
	5.33E+03
	5.77E+03
	3.13E+03
	3.03E+03
	3.56E+03

	
	STD
	3.69E+02
	2.96E+02
	2.60E+02
	2.17E+02
	1.81E+02
	2.20E+02
	3.42E+02
	2.31E+02
	3.57E+02
	3.14E+02

	F21
	AVG
	2.51E+03
	2.85E+03
	2.62E+03
	2.54E+03
	2.70E+03
	3.58E+03
	3.59E+03
	2.57E+03
	2.58E+03
	2.98E+03

	
	STD
	5.36E+01
	8.75E+01
	2.66E+02
	2.64E+01
	3.10E+01
	9.25E+01
	1.11E+02
	5.78E+01
	4.75E+01
	6.53E+01

	F22
	AVG
	9.97E+03
	1.25E+04
	1.65E+04
	8.78E+03
	1.36E+04
	1.86E+04
	2.00E+04
	5.61E+03
	9.97E+03
	1.54E+04

	
	STD
	2.65E+03
	2.19E+03
	5.77E+02
	2.10E+03
	1.80E+03
	6.22E+02
	7.89E+02
	3.23E+03
	2.35E+03
	9.15E+02

	F23
	AVG
	2.98E+03
	3.51E+03
	3.44E+03
	3.01E+03
	3.14E+03
	5.37E+03
	5.29E+03
	3.12E+03
	3.25E+03
	4.00E+03

	
	STD
	1.35E+02
	1.26E+02
	4.15E+01
	2.41E+01
	4.79E+01
	4.34E+02
	3.88E+02
	8.96E+01
	3.68E+01
	1.42E+02

	F24
	AVG
	3.18E+03
	3.64E+03
	3.52E+03
	3.22E+03
	3.28E+03
	6.09E+03
	6.08E+03
	3.34E+03
	3.42E+03
	4.37E+03

	
	STD
	1.35E+02
	1.32E+02
	3.84E+01
	2.61E+01
	4.92E+01
	5.25E+02
	4.80E+02
	8.86E+01
	1.07E+02
	3.03E+02

	F25
	AVG
	3.07E+03
	3.99E+03
	3.99E+03
	3.11E+03
	3.11E+03
	6.36E+04
	6.52E+04
	3.41E+03
	3.56E+03
	1.36E+04

	
	STD
	3.15E+01
	1.94E+03
	1.49E+03
	3.20E+01
	3.68E+01
	9.65E+03
	1.05E+04
	1.55E+02
	3.00E+02
	1.60E+03

	F26
	AVG
	6.55E+03
	1.04E+04
	1.14E+04
	7.52E+03
	7.88E+03
	3.40E+04
	3.46E+04
	1.06E+04
	6.72E+03
	1.60E+04

	
	STD
	2.63E+02
	1.40E+03
	4.87E+02
	2.73E+03
	9.72E+02
	4.96E+03
	5.33E+03
	2.20E+03
	7.58E+02
	8.77E+02

	F27
	AVG
	3.65E+03
	3.92E+03
	3.87E+03
	3.55E+03
	3.50E+03
	9.01E+03
	9.28E+03
	3.69E+03
	3.61E+03
	5.59E+03

	
	STD
	1.65E+02
	2.47E+02
	8.89E+01
	5.16E+01
	7.67E+01
	1.22E+03
	1.16E+03
	1.09E+02
	1.07E+02
	5.07E+02

	F28
	AVG
	3.34E+03
	6.10E+03
	9.71E+03
	3.41E+03
	3.40E+03
	2.62E+04
	2.52E+04
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