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 EAE—PREE K BEE (firefly algorithm, FA ) MU BEFITT BOREAE , 841 —F A5 B & ¥k (cuckoo search, CS)
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A Cuckoo Initialization of Firefly Algorithm and Its
Engineering Application
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Abstract : In order to further improve the convergence speed and accuracy of firefly algorithm (FA) ,we propose an algorithm of initial-
izing firefly initial population by cuckoo algorithm (CSFA). The algorithm uses cuckoo search (CS) to optimize FA initial population,
making the firefly iteration obtained position helps accelerate the convergence of the CSFA and find the global optimal solution. Simula-

tion experiment through six standard test functions, respectively from the mean, standard deviation, the optimal value and worst for anaty-
sis, the results show that CSFA algorithm in the optimization precision and stability than FA and CS. It also can be seen from the iterative
curve that the improved algorithm can be close to the global optimal value more quickly. Finally,the CSFA is applied to the pressure ves-
sel design, which shows that CSFA is better than SBSM,CPSO,HPSO,TVDFPA to solve the pressure vessel problem.
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I =f(x,) (1)
B,(r,) =Boe™ (2)

w=M%-%H=JE:a::;; (3)

x(t+ 1) =2(2) +B;(r;)(x,(t) —x(t)) +af
(4)
He, LS REAXRNENRE; (x,) HHE
PREREUE ; B, WK J1; r, 5 ¢ REKMBIE )

kB ERIEE; o NEH; £ N EYAT.
HyAI A B E HL A A A B S R BN LB B

2 HALEZERHENFER

WESHEERENNAS S I B0 TR —FEE
VR, ZBEATUAUTZS880& MG . (DS
AR SBRAUE—AE, F BN E—T ST 5
Q) EBRBEFHEEHREREIT ;G BEESH
MEE SEBRFRAFGELLENEEREP,
(0,170, ZEXMIEAT, SEEATUKKSE
7 BERFEINSE, BN TEHREY -5
B EX3ANHBLRET, S SRE Levy RT3
TR PKEFHRLAXN.

X" =X +a@Levy(A),i=1,2,,n (5)

e, X RRB i NEEER RNSELE; o
RABPR, —MBEHA1; @ RARIAFHE; Levy(r)
FRIRM Levy 5347 BEHL ¥ATH K,

Levy ~u=t*(1 <A <3) (6)

3 HAESMBUEHEAREZE

ARPTRH, WG EN f K BB R E K, MhF
HRER Y ERE MBI RS, AT
F R K R EEEMRARR, K CS B
BEATFARENMEMHRAIE, RE T M
BELYHE K REE, AT BE T HXREER
FrERE,

CSFA BHARINT

(DMERTELHHE, RESEHE » , BRE
REBN , ZBRERA P, HEHELETHUb  Lb;

(2) M B pr R O B4 S B BEAT I, e R
AR AR SEAERER TR

(3)FIAA S X HAh S 5L B ST EH, MAA
MESRES RS EEHT I, ERE AR

EY:p3 VA=

(HR— TN S AR SR EENS
BEHSEEERIANBE P, TR, % > P, N
BELY SR A BT A, KB —HFHER
BB, RZAE, BXFHOALER TR, BRRALE
REBT—HK;

(5) FIr 2 75 0 R 45 SR ARk, 25 A W 2 USRIl 2
B2 BB AR, Bk LGRS R E

() BHALEEBIANBRRUBEENEANE
ERWHAE, RSN R AR MER R NERE;

(7)FAR 1 X 2 +H3 M 2 18] i A X R BE A
W5 BE , R AR AR R e M B B
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(B L K 7£ Windows7 X8 T 38 17, Fl F§ Mat-
1ab7.0 #HATHRE . ¥ FETA MR k%, CS BLiRE
MEASHEN MM =25, BRBRKEHN
500, KPR N P, =0.25, FABBRRBENESSH
E 4 PP BRI n = 50 RIRURSA = 1, B KATF
a=0.02, ZKKRIIEB, = 1, BREAKECH 500,
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(1) Sphere pR¥KL: f, = zlxz o

(2)Rastrigin K¥: f, = 2 (22 - 10cos(2mx,) +
10) .

(3)Rosenbrock iG¥{: f, = E[IOO (2] - %,,)" +
(xi - 1)2] [}

(4) Chung Reynolds B8¥%: £, = ( z"',xf)zo
(5) Griewank B#:f, = 7ass] 3 (x, - 100)°] -
[f[cos(

(6) Zakharov B ¥: f, = Y 2} + (%Zd',ix?)z +

x; — 100

i

Y1+ 1,






<170 - HENFERSKE

28 %

5 HELBMBRULNEARTERBENR

Bt E &

B S R ATE N ESR, BT R 4 R
Biko B TRIERELAELE, SNRATEHIR
LB eR, T P AR BB R R A 2R it
. B 4 MR ER R, R, L
BRMKE, HEERRREFREAFRGT, HH
BT S RABRRAD . EARRRBEWE 2 R,

) b d,

L // :\‘ ; y /,/I\\—\ 2
/ e / ,"/ LY
[ .
' | }.
\ A/ \ |
‘:\\ “\zfé/ \\\ ‘\\ R //'/

B2 EAAZBTER
Sy 25 A% ) B AR R BORAT SRR A48 -

minf(x) = 0. 622 4d,rL + 1.778 1d,* +
3.166 1d°L + 19. 84d’r
g(x)=-d, +0.0193r<0
g&,(x)=-d, +0.009 54r <0
RICLIO ) () = L - 34—31'-# +1296 000 <0
g.(x)=L-240 <0
H,d, =0.062 5n,,d,=0.062 5n,,1 <n, <99,
1<n,<99,10 <r,L < 100,
FI A3 CSFA B3k %% 1 25 48 803 8] R S 3B 17
10 | 47 R 8, 3 5 F /A SBSM 5" . CPSO &
¥ HPSO k" TVDFPA B o™ R IE 1 25 8%
RIEAMZERFTHR, K3 X4 TTLLE L, CSFA
HEAERBME BEEER TV YEMIR LR
B FHA RN E S A28 B AR AR

%3 SHERMEAZRBHEALE TP MG RFLEERE

T SBSM CPSO HPSO TVDFPA CSMA
d, 0.8125 0.8125 0.8125 0.8125 0.850 4
d, 0.437 5 0.4375 0.437 5 0.4375 0.424 3
r 42.098 4 42.091 3 42.008 4 42.098 4 44.060 4
L 176.637 1 176. 7465 176.636 6 176.636 59 153.753 3
g, -0.002 300 -1.4E-03 -8.8E-07 -1.1E-10 -4.894E-05
&2 -0.035 882 -3.6E-04 -3.6E-02 —().035 88 -0.003 978
&3 -23 420.596 60 -118.77 3.122 6 -0.000 64 -3.052 06
&1 -57.715 500 -63.254 -463.363 4 -63.363 4 ~86.246 7
f 6 171.000 6 061.078 6 059.714 6 059.714 6 034. 608
A4 SHEENEHEBHALIT MO SR ILR
B BRE RS ]| BmEME bRMEE
SBSM 6 171.000 0 6 335.050 0 6 453.650 0 —
CPSO 6061.077 7 6147.1332 6 363.804 1 86.450 0
HPSO 6 288.677 0 6099.939 3 6 288.670 86.200 0
TVDFPA 6 059.714 335 6 348.511 000 6 435. 126 000 329.244 0
CSFA 6 034. 608 6 079.57 6239.8457 71.121 061
6 LFRIF B2

HARBEBREN MR R R T
RCERETREE RHE . XFRH—FFHES
MIAL R K B M (CSFA) B g XF 6 4R HE R i
REITEER M LEA RS RBE RIS R, 8
BT EREER R, TEN AT E, ¥ CSFA Bik
PR IR 88T R R = , AR B T B4 ) IR HEBE
WiEAAFHRBTRER—F R BN, EER LR,
ARIEREENZHE, AN S R R
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