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A Particle Swarm Optimization Algorithm of Linear Decreasing

LIN Wei—-min,ZHOU Ning—-ning
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Nanjing 210003 , China)

Abstract ; Particle Swarm Optimization ( PSO) algorithm is a global optimization algorithm of bionics, with the help of memory and feed-
back mechanism to complete the search for optimum. The algorithm is inspired by the foraging birds. The basic idea is the result of the
study on birds simplified social model and behavior simulation ,each of these individuals makes full use of their own and the collective in-
telligence , constantly adjusts learning, finally gets satisfied solution. The algorithm is often used to solve nonlinear problem,combinatorial
optimization problem and so on. Because of the advantages which is easy to understand and implement, with less control parameters and
fast convergence speed , the algorithm is attracted widespread attention since proposing, gradually becoming a new research hotspot. How-
ever , there exists a premature convergence, particle swarm optimization algorithm is easy to fall into local optimum and search accuracy of
inherent defects,and the algorithm may appears oscillation phenomenon in the late iterations, algorithm s convergence speed is slow.
Therefore ,based on particle swarm in the late iterations of iterative phenomenon is studied and improved,design a flight time linear de-
creasing particle swarm optimization algorithm. The new algorithm improves the searching capability , reduces the particle in the oscillation
phenomenon in the process of optimization.

Key words: particle swarm ;optimization ; oscillation phenomenon

Vol.24 No. 10
COMPUTER TECHNOLOGY AND DEVELOPMENT Oct. 2014

0 3

K TR AL 2 T 1995 4F H1 Eberhart 1 Ken-
nedy PN — 2 $2 ) 1 — RO AR AR SRR 5Tk
A A SRR 32 5 JS R I B 2 R A4 A S {5 BT
15 AR 25 N a7 X PP BLAR R 38 i o A
V12X Hepper WEEARLE AT, MAERI Y o —HE 5
BURAE P S M, S — B e | AR Y

il

Wr#s BEE:2013-12-06 & B H#A.2014-03-13
E£WA . HEARPEEES I H (61170322)

B AR HE BAR B M 5 Y (B B S A v, S AR
AN T] BERE W) T B BARGL B, I, Kennedy
AU IRE S Z A n] DIL A5 B0 IR —ok AT
BEAAMAHR AT L IR E ARG B 2 A% 3 R (e,
BAMAEMEOE REICAE A 2 Y TR R B A e 7 &
pbest , HANE AT LI AE B ATTX AR 2 b H 3 P8 &
BRI ERAERLE gbest, B fHE ALK HE X PT84 W 3

[ 4% H AR B[] 12014 -07-28

EB B AR (1987-) 5 i BF5E 7 1) o B o0 J8 7 7 1 4 IR, CCF & 51 R 5 1) S R 0L 5 R BT TSI
W 25 tH RE B 3IE ; http : //www. enki. net/kems/detail /61. 1450. TP. 20140728. 1226. 040. html



.68 - HEMBARS R R

%24 %

A SNE, BARBIEY TN,
RiFREMACT R 2 — R R LA S R R

PSO Fivk L) V2 s B BRI 42 b e AL [ 5 b
Y EURAL IS B R G SR, (AR A
YR A7 75 — SO B, 0K B AR 5 B A R i
"7 FEE R TR I IIRG G  m T AR
SYAERE R i DROAE R 09 LR R AT V22 28 XKL
TREACRESEAT TOR TSR T Bk A 1 it , — Je
PSS S R TR AT NG RPN 3 4 & D WL Sii g /N WD)
itk A — LRSS T HA — L85k B e R
R RS A B SR HACSRIERY LA PSO B
AT AN IR PSO UL  Z IR MASH PSO B3 |
7 R4 N7 (19 PSO B33k IR MR T /L Ak . A & B
PSO Fiik45 . X LA 0K B ARHRBE XA T 1 A — LBk A
PEATRCHE (B TR 5 IR A e AN AR i g
XA R L AR Rl e b BT B IR G AR,
SO RIE B A AT TOTFE AR T — R i3k
QAT ] LR 6 Y PSO B, i TR A SR
BT, Pem T RERReR

1 WFEEENRE

FERLFREOUAC S D0 Ak Tl 8 ) A 7T 47 it
BRI R M0 — 5 R A 5 JC & & flR
A AR 7E S ) kAT OF b gt RE e e 7
[ FIEE S . PSO Sk G 7E vl A7 =5 [B] vh B HL W) 4f A —
FERLT, A2 BRI AR FIRE , 205 H H AR eR B0 1 — 3
{H. #EMR— OB R S IRER I E, —
ek T A B 3R B B B L H pbest, 75— 2 A A KL
THEAT B 1Y e A E gbest, 18 it Rz 736 Fifi >4 Hi A9
PR FTEM 2 M R IR R BRI R | fm 3
Defi .

B m ARLFAE—A D g R | RT3k
ATEAERH A — A5, v, = (a0, ,%,) (=1,
2,,m) AT DY R | AT | T7ERY AL E
v = (030,000 0) (0= 1,2, ,m) AR THRT 1 B
AP R Rl ABOE R @ ) H ATy 1T S
RAEBLE A p, = (py,paseopp) (021,20 m) A
RF AL E R p, = (pa P o) (= 1,2,
m) o ARG DR AR TR R

v,(t+ 1) =v,(t) +er(p, —x,(t)) +eyry(p, -

x,(1)) (1)

x, (0 +1)=w,(1) +v,(t +1) (2)

Hrp,i=1,2,,m;j=1,2,,D ;t HEEHY
HTERREL; ¢, Fl e, I2E I KF5 r, e, 0,17 2R
BEALEL

(1) A (2) 2 B AR A B AR T
v(t+1)=w*v,(t) +er(p, —x,(t)) +e,r,(p, -
x;(1)) (3)
Horbw BB B
PRk T REOC AL S 2 X (2) A (3) . AL
MR fAIEDRSTLAT PSO Sk, 3 (3) f =434l
B, 55— B 43 Ry s AR R T JS PR 0 Ry 3R
PN IR 1 e VNSRS RV A R TN 1A
Uit ; ¢, T B B &5 09N Ge T, P8 57k &
o] H S AL ETT I B ATHED K o, BT A2 25 )
NHIBE T, P85 R ) 42 Jmy e DA B T 9 204 A
PR o, J3E A T — S0 X Y R R A2 ), AT DX
T 2 R A R R ) RN Ry PR A R B ) HEAT R w
R 4 8 R e W R AR 0, Jry FR 4 2R R L AR
LIS, A AR S 2R,

2 MMM FERLEE

RO S m] LU SR 1 LAY AN[R]
Oy RWIZEN A SR i PSO A L K S A 5 1
PSO Bk, PR, HHE SR 15 1Y 22 S TR T hE - 1Y 40 4
PN, AR A R BRI A P S B AE 53 1 R
B B e P o7 B AR e A 7 8, T Ry A vh R T R
AR B R S A R £ B S 1Y (VAR = N L S )T
A PSO BTSSR AR 25 5 B A Sy B B A
{EL, T Jy BB AR AS 19 PSO 543 T & 20 5 AR 1) i, {1 38 8
AGna AR, SCrb TR B B SR s T AR R
AR RERIL

KPR A REEL G, kM Ew B2 JfFH
B 7L AR, X S Y SR A K 1 AR A
ANAHIR] A8 AR A0 2 s B B3 19 W A ik
BTG . — SRR BRI G B A R BB B L E
2t Z R EER TR B T, T BUE R A B 2 )5 i
Dol —RRFRFEE R ICSGR B RS , TR
SAL X T TH A S AN RS B B A T R Y
U Ty 1R v sk e fpie i, R A kL RO AR S 1Y
Ak S S AT X A S AR s AR S
BB E R R i

RS S R A AR Jmy S e U 7 A
NSRSy A N[5 A WS B O = SO R
BT ARSI FH AR A S L A 1 B Dy Ao P AR R, (B
TEF IR AR R AR o S e B LA O 7 AR IR 5
MG, Bl T e S I IR G IR AR
TEIXE LA B, 1 LT 75 21 A i AR A 1T RE 2 Jm 3 fe i
fit, A~ () TTRLAEME: x,(t + 1) =x,(0) +v,(1 +
1) #1,

PE3Y AR RE S = RV R I YA aEE ) U Sl S WA DA =05



10

M RAT kil ik LA 1 - 69 -

I, AT I PR A AR 1, TR Sk AR AR P B, b
TR AL BRI, s RAT A ] 2 g 1 2 i3 1
S 391 RL - B R D0 A, BT LA ) I TR] S Al
SE AR S — B R FORARFRAS AT IR A
AL E AT BE , HE M AR A 7 A, I ATE
B RS (2) b 48 RAT I ] [ O 1 AR
B, BRI R RECR, il iR HraT
A TRAT I TRV B A R AR AR |, BT A
25 b R 2 A B Y ek

x,(t+ 1) =0,(t) +v,(t+1)*T (4)

T, - (5)

Horb T ki AT BT R B R] ) X0k (0, 1) 5
T, JIRLF RAT By B N 8] 5 T, SR~ RAT i FH A e
JELIF ] 5 7 Ry B30 B 4 i 2k AR B i, R R K
ARIEL

LR AL IRT

(1) BG4 BE e RIEARIKERL T, , BEPLWI R 1L
LT REFDRL T B AT BT KL 24 1 A7 5 E 45
I LA pbest, i i FoBCHR D B LAY pbest TR 45 4>
Ja Al gbest;

(2) VPO AN RE 1~ 19 3 07 8 < AR 90 3 17 (L kR B80T
SAURL T A I A, R Y HT(E AL T pbest, WAL {H
FEAEE pbest 1 QERA UL AT I R 2 4 B AL E T
T gbest, WA YR KA1 28 3 (14 e A0 BLAA 3] gbest
s

(3) AL APk 7 7R — Uk b #2
AR (1) FNZ (4) e BFORL Y R B R

(4) G5FHIWT . 45 R — R ERE BT RS
DB AT IR B e KAV CE AL A 2R e R e &

R TROE R B/ NIR2E AR A — A A5 F
AR IR 2 R SR S T LA B e O A7 " A R A
ik, 7N R A (2) PAREEIAT

SRR A 1 R

SRt IR

VIEa AR T

i

AR AR T
[E%W?ﬁ%ﬁ%@m%%%ﬁﬁﬁ]

BRI B A B

}

.

=]
=

[ gk ]

A1 PSO E*xnsH

3 &Rk

CH X} Sphere , Rosenbrock , Griewank , Rastrigin P
AR TN, A OCHY PRES BN SR 1 R, S48k
Wi w =09, w, =0.4,¢ =c,=2,it._ =1 000,
T =0.9,T. =0.05,N=30,V. =X ;{EHTIEHiNH
TPSOFEN, ¢, =¢,=2.05, HEWWEFHH
Matlab7. 12,847 KN 20 W, 3K 2 HY-F 25 UK
BRI E AR B B AR & 2 T 3X 1217 19 20 AT R
)8

A1 MR B
PRE% PREIR A E4 1250 S 2 R(EN HArE
Sphere filx) = Xx? 10 [ -100,100]" 0 le”
i=1
n-1
Rosenbrock L(x) = (100 (xpyy —%,2)% 4 (x, = 1)) 10 [-30,30]" 0 100
i=1
: _ Ly T i n -1
Griewank fi(x) = 4000;@ il:[]eos(ﬁ ) +1 10 [-5.12,5.12] 0 le
Rastrigin fi(x) = X, (%2 - 10cos(2mx;) + 10) 10 [ - 600,600]" 0 10
i=1
%2 MR FBHMLALE R
fi fs fa
Bk NP SIS A/ & G O b7 S < A/ 1 G 5 0B SR < A/ N & G O < 7 S/ < A v/ (€54
Rk ook i R BoulE wie s Boul w30 RS BoilE B
LDWPSO 486 457 ~534 20 64 33~131 16 394 370 ~439 12 168 121 ~228 8
45 BT PSO 451 381 ~520 20 29 21 ~37 19 318 224 ~710 13 177 108 ~296 11
AT AL PSO 249 234 ~254 20 31 22 ~43 19 198 162 ~247 14 144 102~218 13




- 70 - HRHLE AR S LR

%24 %

M2 HATLIE . R eREL S, , —Fh PSO Sk
WS B R IR] S 20 YR, LDWPSO 54 1 4 37 141 2 AR v
B2 486, IE4AH 1 PSO HvE IV 2L AR ECh 451,
7 6AT IF ) R E 336 8 19 PSO 5401k 1 F- 4 2 AR Y B2
249 , B i R P IR RE AR S AR B> kit
F 8L £, ,LDWPSO 532 (9 F # 2: AR  BU: 64, SR 45
K PSO 33k J2& 29, T € AT B[] B 8 336 s 1) PSO 43
B3 IREG N I 22 AR L, X T RELf,, = FokL
FRERE 0 Bk AR o 3 R 394 318,198, K AT
FIF ] 2L 1386 96K 11 PSO B35 1) - 2 s AR R Bk . %o
T f, PRBOR UL, =R FE I T35 AR R E 5 5k 168
177 144, CATHS (] 58 328 98 1 PSO B33k 19 °F- 24 3% AR
UOBK IR /b, P L G DL B il LA, S TR
45 R T (KL T BESA 5 Al LDWPSO Bk AH HE , K AT I [A]
AL I ) PSO FIL BRI AR AE LR, RATHT
JF1) B3 51 PSO B8 /b T HR G G 1 7 A it
TR SRR

4 HRiF

S VAT 2P i S 5 A B TR
V| R RE (Y B . 7E 5 R IR B BE, R T
B BT | I K AT I R 2 | TS TR
R B IR B, T LT 5 4 B ) S
AR A R DR 7 2k 5 W KA, g i B
DB T et BET 2 P AR R S S, BIAZR
1 il H e 2 B 2 ) R ) oz 5 T T 05 i, BT
B IRCR T B, kIR R T AT ] 2
IR R T RE I TR G 385 Tk
e

SE Ak

[1] Kennedy J,Eberhart R C, Shi Y. Swarm intelligence [ M ].
San Francisco ; Morgan Kanfmann,2001.

[2] Engelbrecht A P. Fundamentals of computational swarm in-
telligence[ M |. New York: Wiley,2009.

[3] Das Sharma K, Chatterjee A, Rakshit A. A hybrid approach

for design of stable adaptive fuzzy contrillers employing Lya-
punov theory and particle swarm optimization [ J |. IEEE
Transactions on Fuzzy Systems,2009,17(2) :329-342.

[4] Sun Jun,Fang Wei,Xu Wenbo. A quantum-behaved particle
swarm optimization with diversity — guided mutation for the
design of two — dimensional TIR digital filters [ J ]. IEEE
Transactions on Circuits and Systems II. Express Briefs,
2010,57(2) :141-145.

[5] Gao Hao,Xu Wenbo, Sun Jun, et al. Multilevel thresholding
for image segmentation through an improved quantum - be-
haved particle swarm algorithm [ J]. IEEE Transactions on
Instrumentation and Measurement,2010,59(4) :934-946.

[6] Voumvoulakis E M, Hatziargyriou N D. A particle swarm
optimization method for power system dynamic security con-
trol[ J]. IEEE Transactions on Power Systems,2010,25(2) :
1032-1041.

[7] Li Changhe, Yang Shengxiang. An adaptive learning particle
swarm optimizer for function optimization [ C ]//Proc of
IEEE congress on evolutionary computation. Trondheim:
IEEE,2009 :381-388.

[8] Shi Yuhui,Eberhart R. A modified particle swarm optimizer
[ C]//Proceedings of the IEEE international conference on

evolutionary computation. Anchorage, AK: IEEE, 1998 . 69 —

73.
(9] wh@m, A i, & RO M. bt B i
#,2004.

[10] Eberhart R C,Shi Yuhui. Particle swarm optimization ; devel-
opments, applications and resources[ C ]//Proceedings of the
2001 congress on evolutionary computation. Seoul: IEEE,
2001 :81-86.

(117 B 8 BE, 8 a8, R GEORIRE 3 LS e %
(3] AL E 2007 ,24(1) :174-177.

[12] Angeline P J. Using selection to improve particle swarm opti-
mization [ C |//Proceedings of the 1999 congress on evolu-
tionary computation. Anchorage ; IEEE ;1999 ;84 -89.

(13] PND5 K I bR —FhoBT 8 A 35 N PSO Hpk[T].
BHAOCIT,2007 (14) :196-197.

[14] VFaKIE, SRATE i AR T RE AL —OPSOL 1] iF
FEHLR S #0F ,2008,25(2) :234-236.

(E#% 66 W)
WAL [T]. BT S 5 % ', 2008, 45 (9) : 1532 -
1538.

[8] ®ADL,EN % 7 5 AU0E AR PR i iR
B [I]. THEHLFR ,2010,33(8) :1369-1377.

[91 REWF, B ML, EPRAR, 55, —FhILT 8 P 265 AR AH ]
PERIIREFZ RN ]. THRPLIEAT, 2008 ,28(8) :1981-1985.

[10] Sarwar B,Karypis G,Konstan J,et al. Item-based collabora-
tive filtering recommendation algorithms [ C ]//Proceedings

of the 10th international conference on World Wide Web.

New York ACM Press,2001 :285-295.

(117 AR, 35 55 A0 5k . T30 H P43 15000 1) bip ) aod I8 44
TR T, BAE244R 2003 ,14(9) 1 1621-1628.

[12] Kolb D A. Learning style inventory technical manual [ M ].
Boston; McBer & Co,1974.

[13] Larkin-Hein T,Bundy D D. Research on learning style : ap-
plication in the physics and engineering classroom|[ J]. IEEE
Transactions on Education,2001 ,44(3) :276-281.

[14] i, 208 B bR o332 5 — a0k ARG [M]. |
T - AR R ) A, 1986.



PR TR LB [H DR

{E#: MR,  J479%,  LIN Wei-min, ZHOU Ning-ning
(=R AR R 2 VNS B 248, YT 7 AT, 210003
BEE AR S & RlSTIC]

LN 44 Computer Technology and Development

o, B0 2014 (10)

SUNAICH A MR, 77 LIN Wei-min. ZHOU Ning-ning SVl ki Ot 5500 DRI 3] - i SR

R JE 2014(10)



http://d.g.wanfangdata.com.cn/Periodical_wjfz201410016.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e4%bc%9f%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%ae%81%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+Wei-min%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Ning-ning%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e9%82%ae%e7%94%b5%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e4%b8%8e%e8%bd%af%e4%bb%b6%e5%ad%a6%e9%99%a2%2c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac%2c210003%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e4%bc%9f%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%ae%81%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+Wei-min%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Ning-ning%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_wjfz201410016.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx

