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Evolutionary algorithm based on the idea of particle swarm optimization
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Abstract . Particle swarm optimization ( PSO) is an intelligence algorithm simulating the social behavior of a bird
swarm or fish group. It is difficult for the original formula of PSO to show mathematical essence and principle. Using
the simplified modal of PSO, the current theoretical analysis of PSO constructed a mathematical modal giving a clear es-
sence of PSO from a mathematical view, this illustrated that the PSO was an iteration evolutionary system. Using the
mathematical modal of PSO, a new evolutionary algorithm in which the velocity and location updating equation of PSO
were replaced by the mathematical equations were developed. Some parameters of the new algorithm were discussed and
properly selected. With selection of appropriate parameters, the performance of new evolutionary algorithm was not in-
ferior to the standard PSO by simulation on benchmark functions. The new evolutionary algorithm was easy to under-
stand and had mathematical meaning. Its parameters were fewer and easier to be analyzed than the standard PSO.
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Table 1  Five test functions
e ik AERL BIE G HrE
.2 2 2
Schaffer fl(x) =R VN TY 0'25 _4+0.5 2 [ -5.12,5.12]° 107
(1+0.001 * (x; +x3))°
Rastrigin f(x) = il[x,z - 10cos(2mx;) +10] n [ -5.12,5.12]" 10°
. _ 1 o, ~ n X; .\ »
Griewank fi(x) —4000;)@ 1]_[005( i n [ -100,100] 10
Sphere f(x) = _;xf n [ -100,100]" 1072
n-1
Rosenbrock f(x) = _;(100(;:,.” =)+ (x5 -1)7) n [ -30,30]" 10

%2 WIFPBEXT Schaffer’s B 2 HEM 1L
Table 2 Optimization result of function Schaffer by
two algorithms

F5  WiRPE R Rosenbrock Ak (1444
Table 5 Optimization results of function Rosenbrock by
two algorithms

PR LB TR PSO NPSO
SR AR 31 31
20 1000 SEHEMEE 0.0067  0.0064
SEHE S 873.5806  580.354 8
sk g 54 53
40 500 MM 0.0045 0.0043
SERRBUC B 435.648 1 286.018 9
WSk gk 61 69
80 250 PR 0.0040  0.0033
SEHSC B 182.9836 141.1594

%3 MR X Rastrigrin 6%k 30 4ER I AL4S
Table 3  Optimization results of function Rastrigrin by
two algorithms

i T A AV G < B PSO NPSO

sk gk 72 86

20 1000 SEHEMIE  102.5627  98.564 6
SEHSIC B 678.2083  961.779 1
SR B 84 83

40 500  EIERMME 99.9066  99.363 1
SEHEUREL 379.2024  484.1928
SR AR 83 69

80 250  EHERAE 99.6170  102.986 4
SRS 223.1205  244.724 1

F4  PFPEIEXT Sphere flAL Y4,
Table 4 Optimization results of function Sphere by
two algorithms

FIRER eI AR A% R PSO NPSO

SR AR 100 99

20 1000 10 EHEMME 0.0083  0.006 4
SEHI SR BT 490. 500 0 580. 354 8
SR g 100 93

40 1000 20 SEHEAE  0.0089  0.0093
SER S SR 574. 870 0 686. 018 9
W SR £ 100 95

80 1000 30 SEHEME 0.0091  0.0099

SERURCEAC B 632. 090 0 691. 782 6

Fh R ﬁ;’g e R PSO  NPSO

SR AR 81 80
20 1000 10 SEHEAEM 111.8752 207.8816
SEHSU L 497.0123  869.250 0
SR AR 77 73
40 1000 20 SEHEAG(E 157.7079  162.55
SEHSU B 589. 6494 443.458 3
SR AR 74 79
80 1000 30 SEHEEME(E  134.5893 112.568 4
SERRBUC R 646.3784 651.7826

6 PAFEPXT Griewank {1k 45 5
Table 6 Optimization results of function Griewank
by two algorithms

Pl

PR e AR TTESH PSO NPSO
A

W SR B 100 100

20 1000 10 SEHEME 0.0067  0.0064

SERESUCEL 950.5000 980.354 8
BB 99 94
40 1000 20 FHEfEfHE 0 0.0915  0.0925
SEHCEUN L 529. 4343 961. 468 1
sk gk 100 99
80 1000 30 FIEMME  0.0041  0.0033
SIS ET 941.6000 951.782 6
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