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Chaotic Artificial Bee Colony Algorithm Based on Rank Mapping Probability

ZHANG Xinming LI Xiaccan HE Wen-tao WANG Xian-fang
(College of Computer and Information Engineering, Henan Normal University, Xinxiang 453007 ,China)

Abstract In view of the shortcomings of artificial bee colony algorithms, such as the low convergence rate and being
trapped into local optimums owing to choosing the food source based on direct mapping probability, and low optimiza-
tion precision,a chaotic artificial bee colony optimization algorithm based on rank mapping probability (CABC-R) was
proposed in this paper. The proposed search process was divided into two different phases:in the first one an ABC glob-
al optimizer based on rank mapping probability was created to get a global solution,in the second one the local chaotic
optimization algorithm was gotten to obtain more precise an optimum. The simulation results on 10 standard test com-
plicated functions indicate that the proposed optimization algorithm is rapid and effective, and that it outperforms the
current global optimization algorithms such as ABC, JADE,MSEP and RABC.
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#1 3BTRS R R

Functions Algorithms Max_FFS Time/s Mean Std Best Worst
CABC-R 124,000 3.8943 5.0024e—94 2. 1046e—93 3.5022¢— 109 1.276%e—92
fo1 ABC-R 124,000 3. 9584 1. 5372e—40 4, 0388e—40 2. 8642e—43 2. 5390e—39
ABC 124,000 3.9394 2, 0190e—28 6.3119e—28 7.0523e—31 4, 4647¢—27
CABC-R 124,000 4, 2897 3. 1384e—51 1.8168e—50 6. 3999e— 56 1. 2855¢—49
foz ABC-R 124,000 4, 5335 1. 7563e—21 2. 3792e—21 1. 1664e—22 1, 1677¢—20
ABC 124,000 4,5127 8.7921e—15 4, 7121e—15 1.1521e—13 1.3321e—15
CABC-R 044,000 1. 3403 0 0 0 0
fo3 ABC-R 044,000 1, 4800 0 0 4] 0
ABC 044,000 1, 4892 0 0 0 0
CABC-R 124,000 4, 2956 —1.25695e+ 04 5. 879%¢— 12 —1,25695e+04 — 1. 25695e+ 04
fos ABCGR 124,000 4,5123 —1. 25695¢-04 6.1328e—12 —1, 25695e-+04 —1, 25695e4-04
ABC 124,000 4,3616 —1. 25695e-+04 1. 2421e—10 —1. 25695e+04 —1. 25695e-+-04
CABC-R 044,000 1.4180 0 0 0 0
fos ABC-R 044,000 1. 5850 0. 0398 0.1969 1. 8005e—08 0. 9950
ABC 044,000 1.5799 7. 6330e—~06 1. 7087e—05 3.468%e—09 1. 0625e~—04
CABC-R 044,000 1, 7052 3.1974e— 16 1.700e—15 —8.8818e—16 2.6645¢— 15
fos ABC-R 044,000 1.9104 1. 0239e—06 1. 06512e—06 1. 8508e—07 7. 1246e—06
ABC 044,000 1, 7836 3. 1206e—086 4,0313e—06 4, 9868e—07 2. 2505e~—05
CABC-R 044,000 2.5148 0 0 0 0
for ABC-R 044,000 2. 8263 8. 9658e—04 0. 0032 2.7756e—14 0. 0148
ABC 044,000 2.7790 0. 0022 0. 0068 1. 1551e—12 0. 0433
CABC-R 124,000 6.5936 1. 5705¢— 32 5. 5294e—~48 1.5705e—32 1,5705e—32
fos ABC-R 124,000 6. 7196 1. 5705e— 32 5. 5294e—48 1.5705¢—32 1. 5705e—32
ABC 124,000 6. 7408 2. 2788e—26 1. 6000e—25 4, 2812e—32 1. 1315e—24
CABC-R 124,000 6. 3462 1.3498e—32 1. 1059e—47 1. 3498e—- 32 1.3498e—32
foo ABC-R 124,000 6. 5647 3. 3619e—32 1. 4228e—31 1. 3498e—32 1. 0196e—30
ABC 124,000 6. 5096 1. 4251e—26 4, 4451e—26 7, 0285e—30 2. 1542¢—25
CABC-R 124,000 7. 8508 —78.3323 2. 1296e—09 —78.3323 —78.3323
f10 ABC-R 124,000 8. 1094 —178.3323 4, 0434e—08 —78. 3323 —78.3323
ABC 124,000 7.9075 —78.3323 6. 7726e—07 —78.3323 —78. 3323
#2 AMRAHEERRITRER
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F i Max_FF!
unetions P FES Mean/ Std Mean/ Std Mean/ Std Max_FFS Mean/ Std
for 150,000 1. 0e—4/1, 3e—5 1. 8e—60/8. 4e—60 9, 1148e~61/2. 1063e—60 124,000 5. 0024e—94/2, 1046e—93
foz 200,000 4, le—4/2, le—4 1. 8e—25/8. 8e—25 3. 2100e—74/1, 9714e—73 128,000 8. 3893¢—82/4, 8610e—81
fo3 150,000 0/0 0/0 0/0 044,000 0/0
foa 900,000 —12569.5/7. 3. 4e—4 —/—= —12569. 5/7. 2852e—12 124,000 —12569. 5/5. 8799%¢—12
fos 500,000 2.5e—5/2. le—5 0/0 0/0 044,000 0/0
fos 150,000 1.7e—3/4. 3e—4 4, 4e—15/0 3. 8247e—14/4. 3659%e—15 044,000 3.1974e—16/1. 700e—15
for 200,000 8.5e—4/2. 3e—3 0/0 2.0200e—04/1, 4283e—03 044,000 0/0
fog 150,000 7.5e—7/4. 0e—7 1, 6e—32/5, 5e—48 1. 5704e—32/1, 6588e—47 124,000 1. 5705e—32/5. 5294e—48
fog 150,000 1. 2e—5/1. le—5 1. 4e—32/1. le—47 1.3497e—32/8. 2941e—48 124,000 1. 3498e—32/1. 1059e—47
HRIE (DX ABC FFEM BRSO 5 A R & f P
AR ARAGKE BEAS B R AR, 3t —F0 ABC-R B 8, {18 ABC
B B, BAeEE T Bk, LR RN [1] Karaboga D. An idea based on honey bee swarm for numerical
AFEREERANN, AR EEENAET WRERN optimization [ R, Technical Report-TR06, Erciyes University,
AL FARHRREE, Wit — S RERN AT T TR Kagseri, Turkey, 2005
- N 2] XKaraboga D, Basturk B. A rful and efficient algorithm f
SRR, (2)53CRRI10-12R B, 25 30 B R M e 2 7 [2] Karaboga D, Bastur powerful and efficient algori or
. numerical function optimization: Artificial bee colony (ABC) al-
FrRIfY COA, 34 ABCR B8 5 XA Hi RN COAFHEE sthin 7). Journal of Global Optiri 2007, 39(3) 4
. . gorit . Journal of Global Optimization, 2007, ; 459~
FKHyEE CABCR B, B #b4E, o fff FH ABCR B kg2 1
B RIE R COA #4y 7 .
i INER EARBER, EHERERER T2 [3] Banharnsakun A, Achalakul T, Sirinaovakul B. The best-so-far
B Al LY - . e . .
JRy B SUK R BE B G 19 00 B, X448 7T LU SCARL 10 selection in artificial bee colony algorithm [J]. Applied Soft
3 N
12]%73‘?25% :.F CABCR ﬁﬁ;‘ KP ’ UEE~EEE%’H’3&% ° Computing, 2011,11;2888-2901
AT, 25 3038 H B CABC-R B vk AE R R AL Ry | 1R 3 [4] LiG Q,Niu P F,Xiao X J. Development and investigation of ef-

B, B—FABABRTES A & R .
- 102 -

ficient artificial bee colony algorithm for numerical function opti-



mization [J]. Applied Soft Computing,2012,12:320-332

[5] Kang F,LiJ J,Ma Z Y. Rosenbrock artificial bee colony algo-
rithm for accurate global optimization of numerical functions
[J7. Information Sciences,2011,181(1):3508-3531

[6] Gao W F,Liu S Y. Improved artificial bee colony algorithm for
global optimization [ J]. Information Processing Letters, 2011,
111(17>.871-882

[7] EeBsd, TG MBERSHATEHEE] RETEBERT
HR,2011,33(12):2755-2761

[8] SkFEH,IDEAR. BTIRMMALN BB PEBKIT). B FHA
Ji F, 2007,33(9) :63-65

[9] FRHTHA AR AL 2T IR I 230 0 S 3% 1) AL I A B IR 31 O 8
[J]. B A B, 2009, 19(5) :494-500

[10] Alatas B. Chaotic bee colony algorithms for global numerical op-

timization [ J]. Expert Systems with Applications, 2010, 37,
5682-5687

[11] B4, 20 AFREHRRWERHRARRD] EH 50
%¢,2010,25(12):1913-1916

(12] Z&EE, FEXHH, TH, % BT Memetic IERABIEA T HH
FE[1], HEHLN BT 2012, 29(11) : 4045-4049

[13] &8, BRE, B, % —MHRREN ERMI AR E
(V1. FAKR 4 - BT, 2012, 50(4) : 750-756

[14] Dong H B, He J, Huang H K, et al. Evolutionary programming
using a mixed mutation strategy [ J]. Information Sciences,
2007,177(1) ;312-327

[157] Zhang J, Sanderson A C. JADE; adaptive differential evolution
with optional external archive [J]. IEEE Transactions on Evo-

lutionary Computation, 2009,13(5):945-958

20, 4 aevo’)cﬁoo0000000000000000
PREL R8s ppiris om0 or N\ = 5PSO
SELRITITTII T 5
s .~ - -tPSQ
i T ~. O\ 9 4 \, > tAPSO|
“ =
E Sl S & s
® B Y
=~ 60} [+SPSO - = -0 \
- APSO ~ 22 y
—gof | - PSO

100555100 750 B0 250 50 30 400 S5 500 160 50 100 180 200 20 300350 400 435500

iteration iteration

A1 ¥ SRR B2 R f S

2 4
O $ WS 000900600606 000006060 2 \QM“?Q*H”%{%”MQQ
2l LT - SP5 of W\ N <3PS0
\ -, § e : -~ APSO
27\ e 320N \ " thre
2 -6 N \ [ \ ~ - 1APSO|
£ \ \ £ \ ~
£ -8 N N S
N VoA R F oo x.WLW
£ -10 Voo - -»..\ - \ \
~12 \\ \ -1 \ \

-12
‘“’L“*‘mmm“mw—r “osowomzoozsoaoossuoomsm

iteration iteration

B3 B f SRR B4 RE f IFMELHL

£1 WRAER
B KR BEA BEW FHE

SPSO 39. 7475 1. 0347e+-004 753. 0247

f tPSO 2. 8097e—020 2. 3204e—0011 9. 7722e—012
APSO 1. 6456e—70 1.2172e—37 4, 0573e—039
tAPSO 1. 1700e--101 1, 4614e—089 5. 4920e—091
SPSO 20 20 20

o tPSO 2. 8050e—011 1. 3377e—005 1. 3159e—006
APSO 20 20 20
tAPSO 8, 8818e—016 8. 8818e—016 8. 8818e—016
SPSO 0. 9760 3.1590 1.1514

= tPSO 0 4, 1296e—012 3. 5261e—013
APSO 0 0 0
tAPSO 0 0 0
SPSO 113. 5420 370. 7751 221. 7465

i tPSO 8. 8818e—015 1. 7926e—009 9, 0128e—011
APSO 0 214, 3522 24,1629
tAPSO 0 0 0

M 1 ATLUE ) tAPSO iyl SR BE e R R B LR T
HE 3 HERE, WSl E BB R, BB R TREEER R
EHEREME RAREFHNAEE. KB 2TLER, R
F tAPSO B TE AL BT R T Ry, Bt 7 R IR s AR
Ao TR L RR S s s B L B B B E I 2
Rigc ik, R & RIFREoR . AEB 3TTLIEH.SPSOK
BERERBILRBEMME; APSO BB LR T —H2NRHE

PR (BRI AGPEREAN B AR 5 tPSO B
A CAPSO HAGRBBUS WU T R RIS R I 2
FIB LR, I B S R AR 18 T B RO SBCR . WA
4 AT LR B : SPSO 8k AL AL P R A 17 s APSO B 3 BRI E
ERBAMME BRAKREAY B PSO BERLRHI 25
Bt , EL e B BE L B IR, WSO BE B , BT RAF IR
fLPERE s tAPSO Sk B B i IR 3, Bk U SIGR IE
WSO B AP R A EMER T HENERL,

MR 1E 1—E 4 AR W X T E— 0 S
F3CiR H B tAPSO B3k 7 W Ss B8 A S50 B _E 2RI B AR
FHE IHEE,

2R\  ASCIERRME PSO BIE MR E3EFTB0OH IR H
THRHETHEBIN TRHRAEE. KBHRERY. &
HEFEERA BN SRERES BRSSO EmE
REBCSEE o

2 % X W

[1] Kennedy J,Eberhart R, Particle swarm optimization[ C] / IEEE
International Conference on Neural Networks, Perth, 1995.
1942-1948

(2] 24,2, 5B%%. M5 & PSO 1L BP M4 i B2 i ot
FELT]. 3HEHPEE, 2011,11(38): 200-203

(31 ®&ar . E0%, TSN EFA—AERFE 5EM 4ER PSO
RIE & B SR, TR VURE, 2008,6(35) :175-177

[4] S, AT, PSO B L MAR SR &ML B+ 5 R A
BE[T]. s REILR RS2, 2010,8(31):1007-1011

(5] E#FR. BTG PSOHEMMEHMEN S M4 TIEH 3.
P05 3 T, 2008, 3(25) . 569-573

(6] MER,REWK BMAALERD] THEL
322-325

(7] &, ZEH. —FERLT RN FRRAER] ¥
#2,2007,18(4) ;861-868

[8] M&ERI, ¥R Ml BB FRAAERI] mEREE
#,2010,35(5):793-798

[9] Shi Y, Eberhart C. A modified particle swarm optimizer[C] //
IEEE International Conference Evolutionary Computation. An-
chorage, Alaska,1998,5:4-9

[10] &, MEH. BEEREFH BN FRRAEET]
AL A, 2008,28(6):28-30

JH,2008,28(2):

+ 103 -



