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An Improved CS Algorithm and Its Application in Micro Grid Optimization

Abstract

Abstract: In order to solve the shortcomings in cuckoo search algorithm, such as slow convergence, low
accuracy and easy to fall into the local optimal solution, an improved cuckoo search algorithm is
proposed: CS-EO search algorithm. In this search algorithm, the fast convergence speed and global
searching advantage of CS algorithm and the strong local search ability of EO algorithm are combined
organically. Under the premise of guaranteeing the solving speed, the accuracy of the solution is
improved. The results of optimization test functions show that CS- EO algorithm has better optimization
performance compared with CS algorithm and PSO algorithm. The algorithm is applied to the load
optimal dispatch of micro grid, and the result is satisfying.
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Abstract: In order to solve the shortcomings in cuckoo search algorithm, such as slow convergence, low
accuracy and easy to fall into the local optimal solution, an improved cuckoo search algorithm is proposed:
CS-EO search algorithm. In this search algorithm, the fast convergence speed and global searching
advantage of CS algorithm and the strong local search ability of EO algorithm are combined organically.

Under the premise of guaranteeing the solving speed, the accuracy of the solution is improved. The results

of optimization test functions show that CS- EO algorithm has better optimization performance compared
with CS algorithm and PSO algorithm. The algorithm is applied to the load optimal dispatch of micro grid,
and the result is satisfying.

Keywords: cuckoo search algorithm; EO algorithm; micro grid; operation optimization

Pt s, —SetgF Y 5 BRI e Lo AR S kTR
R Wk s B e S v e X Adiag
CSA — & Hph#l ) 2 v FH B 245k, % H
FRAAER, TREe T, g g IRl it 45
HLR 21028 0 SRTTT, CSA VE R — R BB ek,
Bk, R TR B, 4R R RS R
ke H - 2016-02-29 Bl 3. 2016-06-10; e [ St 2] T
T B ANk He), e VORISR AT SCRR[BBIL N 3edE ¥ AT
R AR5 2 1% 4:(9163116001): R DK T S, R m BRI R
ji AR R, B WG T e SCIRIOTRAT A AN Powell 1R SEIEATHL
i

o}

5

Yang SFEEH T —RE A REOLAL S M
,4849%(Cuckoo Search Algorithm, CSA)Y, %5k
BASHKE D WSOERER . 2 R R MRS

o %, 05, BFSOT ARG . B N M
LR LA IS N ity BT R EET Powell JRIEBAER HEIE (14

http: // www.china-simulation.com

* 930+

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 3, Art. 20

5530 55 3
2018 43 H

JA A AT S L . SCER[ 10T I F 18 Y 2P K
K7, Skd m A S R EVE N RS 4 R &R e
DRI SR

IR Sk VA R B T RE
FPERE, (AR FFE R RIEIN T HR B Ak, Af
PR AT IS ) o e — L8 52 2R A A Ak )
St AR R, A A S A .

T I 5 A 22 P 2R B 1 43 AT R, H far
R BE R AN I 2 AT 2 AW 2 Btk
e R, 1 FH R PR A A AR A A PRk ) sk
it o Gl sl G B AR AR ARIS A T R IR A
PRIE ) SR AR — L VF 2 57 3 U TR ) 2
—o XHR[ S AT RA . B G d T
T AT R, It T —Fhadt i A 51 Ak
WSREIAT S, B T ANETROR . SCHR[12]25%
B RET T 5 B P AT YE 2 | kL9 FH DL
T o B S N7 T VA B I (A TR e Y B
B, IR H BSOERL 1 S0 OB 24T T Ak
WJE . SCHR[131EESE TR A A, o —Fh ek
I 3 K ROV T HARAIE AT, BUAS T AN )
A SCER[1417E RN %l A Dy, TediH i BA
S il Al ai R B Al A IE T AR G A 22 H
PRETE IR LR, 3z FH B KB = BV A 2 H AR
I R Al Ay PR E AR ACAR ), R FH S st A% B0
X HBAT T KA

EEXF CSA AAAERIRIG, Bt T — ol 1A
% 9 5H1%:CS-EO 5%, 7E CSA # R EVEIIAES |,
RN BO 483 S5 B i SR MRS E RIS SO
I R R B LS A0 UE T AT R - B0
IR A, 27 £ 2 R 48 7 AR FIR B 2825 AR
AR PRI EEAL S T i B AR AL, AIA] CS-
EO HHAT Siag i BEALAL,  HUA T 4 NI R

1 CSA K EOHEHEE
1.1 R SHEREE

AT SRR B S AT S A R A A
EWIBLG JA RnBEE KRR R e AT R

XK, 85 — PG CS A S ILAER L A4 H (1 0

Vol. 30 No. 3
Mar., 2018

PURIRI AL S, 1 BEAL Bt 48R 5 kAT
ER

XM =X +a® Levy(d) (1)
a=q (‘Xvit _Xbest) (2)
Levy(1) = % 3)
u~N(0,52) 4)
v~ N(0,1) (5)
_ | r@ysin(a(2-1)/2) Ve ©

C T/ 2](A-1) 2R

L X =(x,x0,000x,)» (=1,2,...,m), FRH i
AN LR ¢ ARIINE ;s n LIRS m
MRS EAEG o HBKET, Tk
MR, o) WHEL BHEL 0.0, X, &
TN £ © FoR SO RIRIE; Levy(d)
MR ZSHL A(1<2A<3)3E4E AT =R 1 —A bl
HUAE R 1) & .

1.2 EO #RHEW:

WAE 8 71 24 004k 5.7 (Extremal  Optimization,
EO)JZ 1 Boettcher 7 [ fribift 5kt H il |
R — M B AP, BAWSOE R, J&)
M R A AL A, I AN — AN R EREE
T TARATESE 78 BO Sikh, AN
(1R 3 S 5 DR /N 2 AR AR 5 A I 2 T et AN H s o £
BRI DTHR O/ AT 1), 38 7 g/ (R 28 6 ) Ay e
ZEM TG, EO FEW LAEAVERAAMAR H K56,
T T R AR AR A O Y R e 22 PR AL G, AT A
WA S R 7 TisAe, RO R T e SA i

XF— AWM L, BEO HVE I FE W

(1) SFFAME X = (x,,x,,0,x,,) » B H AT N IE
R BN BNIEN Koesr He HFREREE R CXpest) o

(2) XPUEIANE X BATUL R ERAE: () tHER
AT x;) IERE A jE {1.2,+n} (b) X n A
TN REREATHER RIS Y e I ALIG X g
BT 2 min<<Aijp =1, 2,00,y W x; o iR A TGS
(c) TE4HT M X AR Rk —AN B X, sl

http: // www.china-simulation.com

* 931 .

https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/20
DOI: 10.16182/j.issn1004731x.joss.201803020



Liu et al.: An Improved CS Algorithm and Its Application in Micro Grid Optimi

%530 %2 3 0] E R Vol. 30 No. 3
2018 43 A Journal of System Simulation Mar., 2018

5 2L TE e RAE DA 5 (d) TC AR A LB %
XI=X15 (e) WHMHTIH bR KE CO/hTH
T by 1R P 5 U B R LA CKpest)s W1 Xies=
X Ces)=C( X))o
() EHHATEEQ), HBNLL LA
(&) FFBIFARIR X st T B BRI EIRAR AL K)o

BRI A S EI

16 CSA ™, HI TR T 34E ©ATI &R
W, A3 200 & S ) AR R AN g ) B ORI
BELIE, A8 TSR AT AT 2 R &R, |
X AT AT S FE W JR B S IL R 3R 59, fEtidb
S WA AR W SSOH NS, SRARKS FEAIR LA S 5 2 BN )
TR RS M. T B CS BRI R AR RS F DA
JBiik CS HikBAN Rl it, A3CK EO 37|
ANZ| CSA , BREEN—E REUG AT — KR4S
o, R JR AL, A T BRI RE .

SO S JN(CS-EO)YFI ] T EO Sk K
(R AE R AL ), thih CSA Bk Rt A, 42
fe T IR SR ARG FERIR RS - CS-EO SB[ Neo
A BAT— X EO &R, 1144 H EO FE#ATHY
RN, AFHEH CSA #THZR, JFFRHERIAT
EO HEM S BUR F M= 22 ME 88 . Tl R A2
Neo FJHR I pR E 1 52 2R 0E i 4% . IXFERERELR
Fr CSA Ay mtidfesatie 1), XA E) EO Sk
Skdem FINEE . X F— D iR B /ML
A, CS-EO HyLyifeun -

(1) ¥rsstE ES 88 H N, RIE P, &
RIERRIREL Tt EIEARKEL T=0, W41 Neo,
WIEA m ARS8 AE X (1,2,,m) , THHE
5 HE N

(2) AW Neo Z&1455T 0, #7 Neo=0, W)
EO TFEPRMT S 54 B, I+ HE Neo A
G, PATTEREH(5);s A, 4 Neo=Neo-1,
G0

(3) WFEEA 5 ik O AT A BN BT )
AL, JEH S HOE N, SRR T IR MR,

HelbfiE .

(4) X TEASHE, BN rEo, 1],
W >, 1 BRI A ORI, ERE— AR,
0 252 TR A i ) B 8

(5) A2 77 3 ) d5 KAk AR IR B E0E 2R B
Bk, AW H RS, WZRIEAR R,
A T=T+1, Q)L ITHER.

N T BAEA SCHE Y CS - EO SE A 2k,
E. matlab7.1 BAF AT TR R EUE D L,
I 5 AN R BRI L, IF S CSA K
PSO HEATLLAL . MR 36 1 fro, 3R 2 Fik 3
53 ) R A T 5 R 2 SR R ] T 0] o Ep
16 30 YA LS R, & rf SR 4 AR BZh %, NFES
H NGB IE IR EL, Mean Ky 3P RMH
RSCHDI RIS SRR E ] CSA, FIBERURE N
30, RIMEE p=0.25, HRIFOIREL Tya=50 000,
Neo B4 50, PSO HyLHISLISHik &l Pl
AN 30, 22BN 2, WIABIERCE N 0.2,
ZORBMERGE R 1.2, T TREEE P PE, R
W EiRSEL WA 10 et s, i B
matlab7.1 BRASEAT AR, 23 Tl 7EAR R G 1) R
2477 5000 %, CS [z I 4 5.15 s, CS-EO
FL ISR 5.94 s, PSO Sk KBTI 8] 4
4550 3 FhELVE RIS AT I E) b4 1R] B 4%

A 2 PRSI 45, FEAR ARG BEEER T,
CS-EO SLIEAR KA AT K Th % #REA T
CSA VLK PSO Hik. MR 3 hofd, fEigtrAfln)
WH AT, CS-EO Sk LR 3 it
2 IR 3 1 S 45 AR WA ST SAT UK
RN JE - #REAR T CSA LI PSO 5y, HAT
BFH SRR T .

MW 2 TR, fEAHTEDRS S 2K T, CS-EO
FEARRE D, R W T CSA AKX
PSO #ik. MF 3 haran, {EFFEMIERIECT,
CS-EO SV AR W] WA T CSA LA PSO 5.
oo AR, AT CS-EO SidAe TRk 15 Fid J
BT CSA K PSO ik,

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

* 032



Journal of System Simulation, Vol. 30 [2018], Iss. 3, Art. 20

930 & 3 M Vol. 30 No. 3
2018 4E 3 AR, & —Fhek it CS Sk A AR AR LAk v i) . Mar., 2018
=1 W%

Tab. 1 Test function

FR D PR3 BUHYEE  mARME
2 : : 2 20
Michalewicz 10 fx)= —Z sin(x, )(sin(ix; / m)) [0, ] —9.66
i=2
N 22 2
Whitley 10 f=22 2000~ SO0+ 1.3, =1000x; = x)"+ (1= x)) [-100, 100] 0
k=1 i=1
6
Powell 2 f(x)= Z[((x‘ufz + 10x4i—2)2 +5(x; _x4i)2 (., t+ 2)641'4)4 +10(x,;_; _x4i)4] [-4, 5] 0
i=1
) 30 5
Rastrigin 30 f(x) =300+ (x" —10cos(2mx,)) [-5.12,512] 0
i=1
() =300+ 30057 —cosmyy, = {11 <0
i x) =300+ > —cos(2my,))y, = _
NC Rastrigin 30 . Vi Vi)Y round(2x)/2  |x |>0.5 [-5.12,5.12] 0

*2 FUERSEET CSAL CS-EO SEALU N PSO Si%F 5 A eR Bk 45 R
Tab. 2 CSA, CS-EO algorithm and PSO algorithm for 5 functions under fixed accuracy
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NC_Rastrigin 26 989 43 53754 100 — 0 <le-5

®3 FEXECT CSA. CS-EO HIEALL K PSO HEXT 5 A e Bl il 45 R
Tab. 3 CSA, CS-EO algorithm and PSO algorithm for 5 functions under fixed times
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Tab. 6 Pollutant costs and micro-power emission factor
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Fig. 1 The total load in 24 h and the prediction curve of wind
and photovoltaic power generation in a certain place
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Fig. 3 The power generation of micro power in 24 h
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Tab. 7 Ten operation Results of PSO, CS and CS-EO algorithm
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