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Cuckoo search algorithm based on swarm feature feedback

JIA Yun-lu, LIU Sheng, SONG Ying-hui
(College of Automation, Harbin Engineering University, Harbin 150001, China. Correspondent: LIU Sheng, E-mail:
liu.sch@163.com)

Abstract: Cuckoo search(CS) is a novel nature-inspired algorithm. For the sake of adaptation to various optimization
problems, an improved CS algorithm is proposed, named swarm feature feedback cuckoo search(SFFCS) algorithm, on
the basis of the feedback control principle. Swarm features such as age structure and success rate of mutation are introduced
as feedback information for adjusting the parameters dynamically. Double evolutionary strategies and strategy selection
probability are also introduced to balance the capability between local and global search. Numerical experiments on
benchmark functions and the optimal power flow problem of the electrical system are conducted. The results indicate that

the SFFCS algorithm behaves strong performance on convergence and adaptation, and show the effectiveness and practical

engineering value of the proposed algorithm.
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475214 5051e-09 2516e-14
3204c-14  4892¢09 4.102¢-15
1235¢:04 5518¢-02 0
7367¢-03 4935e02 0

1.762e+01 3.818e-04 3.818¢-04
1.233e+01  7.400e-13 0

mH Gt

v-PSO
u o 6.052e-04
3.324e-04
w 1.266e+00
1.408 e+00
4.146e-14
1774e-14
4,102 ¢-04
3.269¢-03
2.140e+03
1,033 e+01
F= 5 WHHIREMERERE N EITERBNGTE
Bk
v-PSO DP-DE IGHS

3.000e+05 3.000e+05 3.000e+05

0 0 0
3.000e+05 3.000e+05 3.000e+05

0 0 0
6.941e+04 7.241e+04 1.239e+05
5.596c+02 1.152e+03 2.940e+03
3.000e+05 3.000e+05 3.000e+05

0 0 0
3.000e+05 3.000e+05 2.181e+05
0 0 2.025e+04

FERARESH: Y pu =3 x 10°8, BaRfERK
&R SR BL FC xRS RN T E 1R 22, BTN
FLI B 7 R om 4 PR R ST HE. NG 2
AT LA Hi, SFRCS HiE M sioE REAL T HoAh 3 Py,
5 TR S

SFFCS Hikh NAEM B IS EUD, WRE S
T TRESEBRI . 7 2R G 0 S AR i il i T
0 L i R, AR E e — AN TR L) R K AIEAT
PR AT, LA TR IZAT A H bR 2 J2 IR L M AL 1)
. UL L 9 R e/ H AR R B, Fm B E AR

min f(x,u);

SFFCS
1.353e-11
1.662¢-11
2.836¢-12
2.780e-12

fa

f3

fa

Is

Q ® (9 T |9 T |9

fr

A it

SFFCS
1.671 e+05
1.109e+03
2.395e+05
1.691 e+04
6.219 e+04
6.194 e+02
4.981e+04
1.899¢+03
1.185e+05
6.032¢+03

P

f3

fa

fs

f7

Q9 T (9 T |9 T |9 ® [ ®

s.t. glxz,u) =0, h(z,u) <0. 8)
He fa,w) NAFREG g(a, w) AEERLIR KM
h(z,u) NAGERL R KA w HIEH R R E, oy
RS E W&, LRV E LS W0 [14].

N F SFRCS %.32: %} IEEE 30 ¥ /5 R G k47 £ Ik
BRI TS, 35 DACS 51k LK SCHR [14] 32 H
DE-BBO Sk AT L. ¥ B I ROE B TSI
FCuax = 1 x 10*, DACS Al DE-BBO HiE S ¥ & 7



6 M

K= 0 A TABFFIER IR 5 Bk H ik 975

512 WL SCHR [8] A1 SCHR [14], SFRCS 5322 $ik & F]
3.9, 3 ML S AL HEAT 50 ISR, 15 BT
YRR 6 PR,

% 6 1EEE 30 ¥5m &% 50 R SLIS L5 R & /(USD/h)

CArS [ oNi: /ME FE
DE-BBO 806.229 806.110 806.129
DACS 802.596 801.327 801.953
SFFCS 800.235 799.658 799.723

M 6 45 FnT UE H, A SCHE H ¥ SFRCS #9215
BB KA S e/ ME CAL T B ER A T HA B Fh
5, BAIE T SFRCS iR fif 52 b T2 1) B g
6 &

A SR AP — M AR RS, BT
B 5T S R AL RSO R A L AR S
ThER S P BERFAE AR N A5 B 5 N3 CS 5ik, $H
T RREERRAE SO A A A R EE, B R HE B A E
J& HLEAE N S R F AR k28, R i b
LI A 0 A 3t SO S e, 3 Sk 9 7 5 i ol 3 3
A 1 LA R 5 A A Bk Ak SR 2R, AT v
SRR A R R

XA v BRI SR 56 25 TR R B, S T AN [RI 22
[ e %5, SFRCS 5 5 hrifE CS HIEAMHLL, A B &9t m
SRV A AL IO B RN 1) R B, 5 L ek CS B AT
AL FRAR LG, BLAT 5 SR 1 0 #UE 8 7). FF SFRCS
SN T TEEE 30 75 £ 2 85 6 f A0 380 0t 1 5 1) A,
K45 F R0, SFRCS 5k HA R 1k 8 L &
T AR FANMA.

BT Hi 1¥) SFRCS 52 /E A FE Hh i 91 N 77
NN BEE BRSNS EL, 5l NEMEES N
] I8 B, 0 TR R FE s A R, TREF T A
#E CS FIESHUD | IR A1, TR TE SR 2R 24K
] RIS e T I FE AR A I R 35 LA SR 1 35 4 7.
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