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The application of the discrete chicken swarm

SERAREED: A

optimization( DCSO) in 0-1 knapsack problem
ZHOU Yang, PAN Dazhi
(College of Mathematic & Information, China West Normal University, Nanchong Sichuan 637000, China)

[ Abstract] In order to further expand the research field of chicken swarm optimization, a discrete chicken swarm optimization
(DCSO) algorithm is designed. According to the characteristics of the 0 -1 knapsack problems, based on the chicken swarm
algorithm, this paper discretes the updated chickens. At the same time, in the process of the rooster location update, this algorithm
employs the adaptive weight combined mutation operator and adjusts the weight of mutation dynamically, enhances the diversity of
population, better balances the " development” and " exploration" of the algorithm.Finally, greedy repair operator is used to modify
the unfeasible solutions. Experiments are conducted on the 4 classical 0—1 knapsack problems, all results show that compared with
discrete particle swarm optimization algorithm, genetic algorithm and ant colony algorithm, DCSO algorithm is improved
significantly in the solution accuracy, convergence speed and robustness. The feasibility of this algorithm is verified.

[ Key words] chicken swarm algorithm; 0—1 knapsack problem; discretization; adaptive mutation

LR )RR BESVA A AN 3t B A T

0 3 & RGRER L (CSO) 2 fh v [ 223 d ik IS T 2014

B2 [ P9 Sh2 2 AT T, B B TR B
THEEZENREREAD, HhEoh & 24
FEIBAETIE (CA) KL FHESE (PSO) A Bk
(CSO) 4N X Uedd A — e FE B E# Rt T Hifk
SR & . Kennedy I Eberhard T 1997 4F X} %
ARL TR E B AL B T o Ok T
35 (BPSO) ™) 5 ik 2 AR AR AR e 2
AT A A S R (BCS) P R
8 N Zp R 3 I A T — R
FeBARAL S (DIWO ) 1 S P8 i 2 At di il 17—
Fofrfige e B s ) AL D0 b T 0 A — a0 S AR B B vk
(BWPA) " FiRBEIEEAR AWM, ik, %t
THRILMERE RIS AR TE A W b i i | 5 LRl s, —

AEAE SR UM AR g E PR 2P A —Fh R BE
PeALBE L) 1208 A DX B e A 45 2 ) R O
BT R, HARR R 4R R EE 7 T A0 X A
SR N FH T B A 18], A A n) B A T Bk Y
I 10 22— AR SCBETT H — b B R XS Rk
(DCSO) FF- R FHF 0-1 F5 2 [a] 8, 7625 3G A A7 B
T 5IA T HiE N A EN AR E it
D5 B g 2 Ak S i e Bk ORI O
AR TSI A T AT AR

1 BEEFENHFRE

0-1 TP AL A — LAt i o - B n A0
g118s 008, M= 4L, 5 j PF) i O E S AR

BHEWH.: BFARRERAS (11371015) ; PUIEHE )T HABHFEIE 4 (18ZA0469) ; PHAEITTE K F M SR A (CXTD2015-4 ) ; FE ARG

KA FA4 (17YC385)

EFERIT: F H(1995-) 20 B0 se Lk, BT 05 BB R RES i s WA (1974-) 0 1k Bl P IR LR 22 (CCF) 2

AR o 1yl [ P 9 W R R g
Wi A4 2018-10-08

Y LR RN o= K4t 55 A




514

(EI 00 w, >0 Fl v, >0( 7 = 1,2,--,n), WHEM
RARTEIRHIA C, PEPERE A M ATY 6, B
R (k2 T B (R , RO 0 i £
SO R, BHA 0 AR B RAT L, &
SR
(1 BEgmARE
Yo w g AT T T
(1)
L X = (xy 0y, x, ) BRI BOHFENAL

B B TR Y, S 1R

> vy, X BB
j=1

max f(X) = Zvjxj (2)
i=1
zwjxj =C
s.t. (=1 (3)
ij{O,l} j=1,2,-'n

2 EAXRBEER

R SRS UL RS B 1) 25 o BE R B B2 A0
TSR EATSRE R 1 O 3 & T Yy RS
B PEAE A RS ZE AT s /NS AT BR BE A XS 4 0 2 SR |
Yo ARAEIXEETT O, CSO Bk T LR AL

TE— X e QS A TRl R AT
PR b A — RN T RS RN

HEAXETER R 73 LU XS 1 B 153 £ 0 f AR R
TGN, VAR R I R HES , e
(I BTN S SR 5 17 e 22 /Y
A A R R T A 95 TS OB D B
XA Horb RS 5 A8 Z IR OC R /NS
BIXG 2 [A] i) RE1OC R AR REALAA E 1Y

TERF— TR X LEEGE R G A |
B G RREAE — Bt o] AR R AL 230 6 AREHr
SR HDET @, FERE— TR R IS REERBE 2
ESHREY I ERP A S EY, NEITER
XA B 11 P £ ), 1 R (A e ) AL A A R
A R TE P e

7E CSO REH BB SRR A N, &
KR Ny, BEXGRIECR Y N, FRIBEAL /NG 1
XS IS B N, NS IECE N,
ARG SR E LA K b 3R O], AT LA E 28 3G BERS |
NG 7 B HOR T CF

(1) XA E SR T =h -

FEVE, 45, BROMIBE AL 0-1 5T B %
xi;l :xi,j * (1 + randn(0,0'z)) (4)
1 if f, < f,
o’ = (ﬂ_fl) N ke[l,N],k?ﬁL
exp HE
fil+e

(5)
b, ol OATESS o« UGB 202 j 4= [l i
A randn(0,0°) IREIER 0 45 EZER o B
U A REALEL & B —A T T k57RO TR
PR/, — I & = Le - 50,/ SRS i DA
VRIS BLBEA, f, ARERER & SR AE N FE(E 5 & AR
FNATGFRRE P BEHLERE AR T A8 © ARG,
(2) BSOSO T 2 0h

t+1 t

xp; =a; + 8 krand * (x, ;- x; ;) +
S, #rand * (x,, ; = x; ;) (6)
S, = exp[fr] _flJ (7)
fil+e
S, =exp(f,, = f) (8)

Horfr ) rand FRFEAEL0,1] Z A BEPLEL r,
FORE | HES R B AN s r, FR LA RS RE
BELE R ARG B B JFH ry # 1y

(3) /KSR B H i oM

xi*/' =xﬁ./. +FL*(xfn’j—xE,j) (9)

Hor )« RRTEER ¢ AR 20565 0 /G i iy
FEXSHINLE ; FL e [0,2] , J/NASBRBEH D 4 £ 38
MATEL K,

3 KfEo-1 T80T EHEBEE X

0-1 F RN BHEZ B2 h 2 B 415 P A ) B
Z— R 2R NP OYE )R T T 6T R
RS R AR A R A T B ) 3

(1) XA R T R Bk b HE

(2) X FEAR XS B AR ks v 5V I B R R 22 R
REAREX — B, SR B 3 AR 4 A 78 S5 BT A0
OEVA=

(3) R FHE [ 28 57 5 s 338 5 /N X 56 e LA AR 1Y
22 B A R AL

(4) N TG AN AT i, 15— 37 78 iU #1
FKHTUMEIESR 7 (GMO) fgt.o b 51 (GOO)
PATEIE S,

3.1 B RS

S BT SRR 11 ] R R R
kP R B AL B S X RERT IS B RS AR
BT O B b Ab B



100 & OAe

L2 N A | = T A

9%

. 1 if rand( ) > S(v;) (10)

Yo ifrand( ) < S(v;)
1
Hr, S(x) = ————;S(x) N Sigmoid
1 +exp(-x)

PRES; rand () N[0, 1] IXTEINEIBERLEL
32 BENWNEHARE

ARG A BRI 7 S BT R ] — o g 2 S
BT A AT R TR A AR
WRAES —BHAE, BEE 2R TR IR T RE 2
AERA AR . o T IEIE WS, % &
OIS S 55 B B ARG AL T S e Y
Senh AR P AR A R L O R e T
e 9T 3 A R PG 23 A 828 B ek Rl 2k

-10-8 -6 4 -2 0 2 4 6 8 10

E1 SHoafadEsmrERbs

Fig. 1  Graphical comparison between Guass distribution and

Cauchy distribution
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Tab. 1 5 simulation examples of 0—1 knapsack problem
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w = [92,4,43,83,84,68,92,82,6,44,32,18,56,83,25,96,70,48,14,58 ] ,v = [44,46,90,72,91,40,
75,35,8,54,78,40,77,15,61,17,75,29,75,63 ] ,c = 878

w = [438,754,699,587,789,912,819,347,511,287,541,784,676,198 572,914,988 4,355,569, 144,
272,531,556,741,489 321,84 194,483 205,607,399 747,118,651 ,806,9,607,121,370,999 ,494 743,
967,718,397,589,193,369] ,» = [72,490,651,833,883,489,359,337,267,441,70,934 467,661,220,
329,440,774,595 98,424 37 807,320,501 ,309,834,851,34,459 111,253, 159,858,793, 145,651,856,
400,285,405,95,391,19,96,273, 152,473,448 231] ,c = 11 258

w = [40,27,5,21,51,16,42,18,52,28,57,34,44,43,52,55,53,42,47,56,57,44,16,2,12,9,40,23,
56,3,39,16,54,36,52,5,53,48,23,47,41,49,22 ,42,10,16,53,58,40,1,43,56,40,32,44,35,37,45,
52,56,40,2,23,49,50,26,11,35,32,34,58,6,52,26,31,23,4,52,53,19] ,v = [ 199,194,193,191,189,
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113,111,110,109,100,97,94,91,82,82,81,80,80,80,79,77,76,74,72,71,70,69,68 ,65,65,61,56,
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Tab. 2 Parameter setting of 4 algorithms
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Tab. 3 Comparison of 4 simulation cases of 0—1 knapsack problem

i 344 27N Michefit  SCRERMUR SBmEM PIE AEE ORI IR
01 20 DCSO 1 024/871 1 024/871 1 024/871 1024 0 100 2
BPSO 1 024/871 1 024/871 1024 0 100
GA 1 024/871 1 024/871 1024 0 100 12
AC 1 024/871 1 024/871 1024 0 100 6
Q2 50 DCSO 16 102/11 231 16 102/11 231 16 102/11 231 16 102 0 100 3
BPSO 16 102/11 231 16 102/11 231 16 102 0 100 17
GA 16 102/11 231 16 102/11 231 16 102 0 100 25
AC 16 102/11 231 16 102/11 231 16 102 0 100 5
Q3 80 DCSO 5183/1170  5183/1170 5181/1169  5181.93  0.99 46.67 81
BPSO 5183/1170 5097/1123  5138.93 2297 6.67 162
GA 5079/1170  4907/1 145  5013.53  56.08 0 119
AC 5042/1 056 4 308/982 485747 164.57 0 189
Q4 100 DCSO 15170/3 818 15 160/3 814  15167.77  4.03 80 91
BPSO 15 170/3 g1g |4 338/3 818 13737/3731 13 969.03 15345 0 48
GA 13598/3 748 12 681/3 556 13 161.03  189.37 0 63
AC 13 410/3 763  12988/3 674 13 243.27  175.07 0 57
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Fig. 2 Comparison of convergence curves of DCSO, BPSO, GA and AC for 4 simulation cases



514

JETE, 4 B MURAS TR AL B 12 01 756 rhiy B 103

5 #RiE

FESEA RS BE A DL O JERE b ST RIS R
X7 BT H S A AR S5, X NG 1)
A7 BT R FH R 1) A8 S5 R SRS, 55 M RIS
BEATF AT HIETIEE S0, $2 T —F
SKAR 01 50 10) 80 1Y B BRI XS Bk . it 4 4>
22l 0-1 F5 A S A4 FL 25 % LG BPSO \GA (AC
AL W TR IR TR EA R T AT

Sk

[ 1] RAJABIOUN R.Cuckoo optimization algorithm|[ J]. Applied
Soft Computing,2011,11(8) :5508-5518.

[2] KENNEDY J, EBERHART R C. A discrete binary version
of the particle swarm algorithm [ C ]//1997 IEEE
International and

Conference on  Systems, Man

Cybernetics. Computational Cybernetics and Simulation.
Orlando, FL, USA. IEEE ,1997.4104-4108.

(3] skdh, RpEME. Sk —aEh A 45 S 38 R 0K i 2 4k
ALRE )], PHEALN A, 2015,35(1) :183-188.

(4] Ribed:, W%, BHeRFUACE AR 0/1 16 R
BRI [, THEEHLT R 5% A, 2012, 48 (30) : 239 -
242 ,248.

[5] RIEME, RRNG , MU= %, 2. SRAE 01 7 )R g —

FRFEFIE )] RETRS B TR, 2014,36(8)
1660-1667.

[6] MENG Xianbing, LIU Yu, GAO Xiaozhi, et al. A new bio
—inspired algorithm; Chicken swarm optimization [ M |//
TAN Y, SHI Y, COELLO C A C. Advances in Swarm
Intelligence. 1CSI 2014. Lecture Notes in Computer
Science. Cham:Springer,2014,8794.86-94.

(7] Wt £T. KAE 0-1 FERBEELR]T]. FiFT
F1J,2009,8(1) :59-61.

(8] M /M, B/ Nt 2R SRA e A DL A Il 1 3 1 S R
AT (0], P HLT R S BT, 2018, 54 (11) £ 133~
139.

[9] FOURIE P C, GROENWOLD A A.The particle swarm
optimization algorithm in size and shape optimization[ ] ].
Structural and Multidisciplinary Optimization, 2002, 23
(4) :259-267.

[10] OB A B oA, 55, A s (S ok g s 5
AT AT SE [ 1], THA AL I RFST, 2015, 32
(4):1011-1015.

[ 1] SRRt 0, 5k 3. b il etk FRF A 7R &
[l S T LD ], B B TR 242441, 2006, 28 (1)
31-34.

(12T AR, Em % kR, BT ¢ 4378 S i AR [ 1],
B, T24 4R, 2008 ,36(4) :667-671.

D130 R, IO ot o 5 T 0 Bk AR 5 oo i 1y
IR AT [J]. THEHLT R 5 e it, 2007, 28 (13)
3189-3191,3204.

(L5 97 1)

(3] W&, dkath, FLE, 5. 30 S ARB KRR AR R S 300 B 11
WEL RN AR R ZE[ 7). MbBR{E BB, 2017, 19(1) 1 134-142.

(4] skig, AR BRUHAE. 6300 X AS i35 K Hb 38 25 B A8 1k &% % b
FIREMSZ[T]. HERAF B R #54, 2017, 19(11) . 1504
1513.

[5] K, sk, IMEMR, %5 3ET ASTER & EHHTHI IR T A/ %
S B EERRE AT [T]. BIRECR 5, 2017, 32(5):938-
947.

(6] XU#J7, g, MBS ST IS A000 55 500A% JR 1 GIE . A3
TR SFOWAL s> B 25 A R [ T]. A 25244, 2017, 37(23) .
7769-7780.

(7] TN, AR, MBI 55 8 A8 — TR I B 48 B0 0 T S0 J5)
B —LAT MR B[], R AE AR 24, 2012, 23(9) :2429-
2436.

(8] ZEWM, RIATy, BIKE, 55, B /K ekt bl 7 5 B 1Y 2 JaK
GBI, SR, 2004, 26(4) :153-159.

(9] THF. Wi SRR B 26 6 RN AR 5E [ D], L. L1
K2, 2009.

[10] RER, AR, Sl a5 5k bl 35 1 2 17
AR [T]. BRIERLE 54K, 2016,39(11) :156-161.
[LL]5KRIEGR, JEUS NI, BEmiiT, 45, 5 PRT Rk X 1 3R B S A

WARBOCRMSE[ 1], HHEGEHR, 2018,49(2) :293-302.

[12] 08, KRR, BARME, %, JET A T2 [ 4 552 (8] {7 B
P IX 3 R AR A B b A — LA B RT A B [ T]. AR,
2017, 37(10) :3459-3470.

[ 13] ¥55E, ZHANG Minghua, KARNIELI A. FfitiH1 TL TM6 $cdiiis
SEHBFRIR B Y BRI SER[ T]. bR, 2001, 56(4) :456-466.

[ 14]ROZENSTEIN O, QIN Z, DERIMIAN Y, et al. Derivation of
land surface temperature for Landsat—8 TIRS using a split window
algorithm[ J]. Sensors, 2014, 14(4) ;5768-5780.

[1518eAL, JuERAR, R, 45 JET TM SR 22 M T i 30R EE
LR [ T] . TR IX BT S FR S, 2011, 25(9)
172-175.

[16]WAfED , Frlt, T2%3%, 4. B Landsat 8 TIRS
B R [1]. RIK % (F BRI, 2017, 42
(7): 869-876.

[17)R#E, Bol, X725, %, Landsat 8 FUH 3 TR S #3120 L
[1]. #BJE2AHR , 2015, 19(3) :451-464.

(181 /i, WA, ZRMEA. DU B L 5 L AE S RER
S5 EZS AR R RFAE LT ] Rk TRz, 2015, 31(9) :249-
256.

[ 19]JAGANMOHAN M, KNAPP S, BUCHMANN C M, et al. The
bigger, the better? The influence of urban green space design on
cooling effects for residential areas[J]. Journal of Environmental
Quality, 2016, 45(1) ;134-145.

[20] ERI, SREKF-, ¥ 2R3, 25, ST ity Xof P45 5800 14 300 2 T e 40
FE—LAT M RG], EZERE, 2017, 36(1) :170-176.

[21] sk, SUEME, D57, . PR A i/ NS R PRI
KA BE PR Ve B 5 — LA LU AR A S M T ] [ 1] K P
W, 2018,38(2) :102-109.



