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Artificial Bee Colony Algorithm Based on Hybrid Rank Mapping Probability and Chaotic Search

ZHANG Xin-ming WEI Feng NIU Li-ping 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, an Artificial Bee
Colony optimization algorithm based on Hybrid rank mapping probability and Chaotic search (ABC-HC) was proposed
in this paper. First, two computing probability method to choose food sources were created based on rank mapping.
Then the ABC algorithm based on combining the two probability methods in a onlooker bee phrase was proposed in or-
der to keep diversities of the solutions and not to be trapped into local optimums. Finally,in a scout bee phrase, random
search was replaced with chaotic search to get a higher convergence rate and a global solution effectively. The simulation
results on 10 standard test complicated functions indicate that the proposed optimization algorithm is rapid and effective
and outperforms the standard ABC algorithm and the evolutionary ones.
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et i 2R AR : min fos ) = fos (0. 114, 0. 556, 0. 852)
~~—3. 8628, fos BREUH Hartman2 g%, H4E80h 6,8 6 1
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B, KR 4, B; BUB HET 5 NEEE, C; B C T 5 B8
i, 2 RBAM R R min(for) = for (4,4,4,4)~—10. 1532,
Sos BREICH Shekel2 %, HAERCH 4, B; BB a7 7 MR,
C; B C Wi 7 FIEHE, &R B S min( fos) = fos (4,4,
4,4)~~—10. 4029, foo ¥ A Shekeld B %L, H4ERH 4, B;
BB AT EE, C; B C 2 EE, £ R B AR A H : min
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SC# 1 ABC-1,ABC-2,ABC-H F1 ABC-HC Ak 5 5t
to F£1FIHT 4 FRABERT 10 AR B TEILLE R i 2h
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FE2EMBE RO KW EH. BEKEEARRA: round (z *
10000)<<=RF,round O B EZE ., HFE 1 FIEXT LT
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B, ABC-H Bk GE R F ABC-2 ikl ABC1 &
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HBh=R MR 6%/ 2% . MARHEF 2 (Std, WE 145 6
D EF T HERMERE, ABCH B%R fosh EHE
MR B EERA BT 22, R HAE for B fro b R30I
it ABC-1 B0 ABC2 Bk, XUl ABCH B:A B iF
e RS B X BUEH] THRiER ABC Bl T RAE
FEB SRR B B IR, FE ML (O W R BT HE 2
BRI FNHE A4 A B4 s TR I HE 4 S ) ABC-H B
ARSI R KigEm . ABCHCBES
ABCH BB, B RATIREERER T IWSGEE, 6
ﬁn AB(:’HCH%H"J&%% fOl \fOZ \f03 \f05§ f098 /l\gﬁ%
100%%6 5 fou K fro BLENZR 435K 98%6F0 94% s i ABC-H &
ERT fliBsh® R 98% & T ABCGHC B, 7 fu & fo
R REME T ABC-HC Bk, MRl 2%, ABCHC
BIERT fo M fos 56, HE BB 228548 F ABCH &
¥ XPEH ABC-HC B ¥ # b F ABC-H B ¥4  iF 1o
BE R R R E MRS B . 3B 17 BsF TR ) A R B T
W RBOR TN R Z W2 fos 1 f10 FIA™ BRE, IR R X B A
PR HE SR = 2 6. JBATHT I B A7 B B PEM IR B 435
W1 M5 4 BIRSE 3 51,4 FhE B B AR R B PR B
A, BATE LA, SR 3, Wi ABC Bk R 2k
F| ABC-HC 3L Ak 1 8 » 75 2248 i age AR vk 3 (I8 S 3 n i
R AESAR B AL PERED , sk 3 T B A5 B PEHM K
B RGN T3 R 24 #E R R S 3n. BT RL, FEA B
FEMRALRCRIE ST , ABC-HC & 3 BARTEM B , FER
[/, X136 ABC-HC Bk Sl FE sk, M SCEe 6] . A
SCHEH IR A HER WL RE SR AR R ) ABC Bk 2 AT
A

% 2 ABCHC Bik5 FEP MY (LEP BN M
SPMEP kDS MRALROR X 1. 3 2 WA SCHR H ¥ ABC-
HC &5 FEP 5\ LEP Bk 1 SPMEP Bk 7E 9 I~ 3K
TR R . Hrh, FEP 55k \LEP &k SPMEP &
AR SR R vk N L 0 R LA AL B HE SR B A N 1 SCRR
MFE 2 B, (DASER ) ABC-HC &3k 5 SPMEP & 4
L BRAE fou fEALSER 25 F SPMEP & 346, Hofth 8 4~ B BED
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HCE 5 LEP&EBMIL 7E 9 MR BB, B T fatl
TRER 250, HoAth 8 N R EER K KL F LEP B ¥k Mt fbak
BOE 28 4%, (3)ABC-HC B¥:5 FEP B, 7 9

AR, ABCHC B 23T FEP Bk, Wk 255 371,
XULHAASCHE ) ABC-HC Bk 5 LB A e, AR
2.

F1 AFMRACEERITRS R KRR
Functions Algorithms Max_FFS Time/s Mean Std Best Worst SR RF
ABC-HC 10,000 1. 0119 0. 9980 2.7379¢e—16 0. 9980 0. 9980 50/50
for ABC-H 10,000 1. 0001 0. 9980 3.5677e—16 0. 9980 0. 9980 50/50 0. 9980
ABC-2 10,000 0. 9936 0. 9980 2.2984e— 16 0. 9980 0. 9980 50/50
ABC-1 10,000 1. 0104 0. 9980 2. 5867e—16 0. 9980 0. 9980 50/50
ABC-HC 10,000 0. 3387 —1.0316 7.1000e—16 —1. 0316 —1. 0316 50/50
fo2 ABC-H 10,000 0. 3317 —1. 0316 7.0859— 16 —1. 0316 —1. 0316 50/50 10316
ABC-2 10,000 0. 3278 —1. 0316 7.6063e—16 —1. 0316 —1. 0316 50/50
ABC-1 10,000 0. 3330 —1. 0316 7.6196e—16 —1. 0316 —1. 0316 50/50
ABC-HC 10,000 0. 3299 0. 3979 9. 3688e— 12 0. 3979 0. 3979 50/50
fo3 ABC-H 10,000 0. 3211 0. 3979 5.3591e—11 0. 3979 0. 3979 50/50 0. 3979
ABC-2 10,000 0. 3210 0. 3979 1. 3649e—09 0. 3979 0. 3979 50/50
ABC-1 10,000 0. 3235 0. 3979 4, 1541e—09 0. 3979 0. 3979 50/50
ABC-HC 10,000 0. 3418 3.0000 4.7701e—05 3.0000 3.0003 49/50
fo ABC-H 10,000 0. 3309 3. 0000 1.9191e—04 3. 0000 3.0014 49/50 3.0000
ABC-2 10,000 0. 3336 3.0002 7. 3404e—04 3. 0000 3.0048 44,/50
ABC-1 10,000 0. 3308 3. 0000 6. 2771e—05 3. 0000 3. 0003 46/50
ABC-HC 10,000 0. 6667 —3. 8628 9. 2765e—15 —3. 8628 —3. 8628 50/50
fos ABC-H 10,000 0. 6611 —3. 8628 2.9811e—15 —3. 8628 —3. 8628 50/50 38628
ABC-2 10,000 0. 6511 —3. 8628 1. 2088e—13 —3. 8628 —3. 8628 50/50
ABC-1 10,000 0. 6529 —3. 8628 1. 4639e—12 —3. 8628 —3. 8628 50/50
ABC-HC 20,000 1. 3417 —3. 3261 8. 2955e— 15 —3. 3261 —3. 3261 50/50
fos ABC-H 20,000 1. 3313 —3. 3261 5. 9955e—14 —3.3261 —3. 3261 50/50 3 3961
ABC-2 20,000 1. 3143 —3. 3261 8. 6964e—11 —3. 3261 —3. 3261 50/50
ABC-1 20,000 1. 3113 —3. 3261 1. 0290e—11 —3. 3261 —3. 3261 50/50
ABC-HC 10,000 0. 6592 —10. 1532 1.3835e—06 —10.1532 —10. 1532 50/50
for ABC-H 10,000 0. 6571 —10. 1532 1.6994e—05 —10.1532 —10. 1531 49/50 10,1532
ABC-2 10,000 0. 6561 —10. 1527 0. 0024 —10.1532  —10. 1365 40/50
ABC-1 10,000 0. 6613 —10. 1485 0. 0127 —10.1532  —10. 0922 15/50
ABC-HC 10,000 0. 6605 —10. 4029 2.7491e—06  —10.4029 —10.4029 50/50
fos ABC-H 10,000 0. 6535 —10. 4029 9.0773e—05  —10.4029 —10. 4023 49/50 10, 4029
ABC-2 10,000 0. 6633 —10. 3936 0. 0626 —10. 4029 —9. 9602 38/50
ABC-1 10,000 0. 6603 —10. 3833 0. 0394 —10.4029 —10. 1754 3/50
ABC-HC 10,000 0. 6619 —10. 5364 6.4481e—06  —10.5364 —10.5364 50/50
foo ABC-H 10,000 0. 6575 —10. 5364 4,3248¢—05 —10.5364 —10.5361 49/50 10, 5364
ABC-2 10,000 0. 6666 —10. 5356 0. 0021 —10.5364  —10. 5242 28/50
ABC-1 10,000 0. 6640 —10. 5037 0. 0785 —10.5364  —10. 1007 2/50
ABC-HC 20,000 0. 7348 —49,9977 0. 0032 —50.0000 —49.9844 47/50
fo0 ABC-H 20,000 0. 7303 —49, 9971 0. 0047 —50. 0000 —49, 9674 49/50 49,9900
ABC-2 20,000 0. 7300 —49, 9813 0. 0175 —49.9996  —49, 9166 19/50
ABC-1 20,000 0. 7300 —49, 9687 0. 0368 —49.9984  —49, 8101 17/50
2 A MELEBITESIR
. FEP LEP SPMEP ABC-HC
Functions  Max_FFS Mean/Std Mean/Std Mean/Std Mean/Std
for 10,000 1. 22/0. 56 0. 998004/0 1.0/1. 6e—15 0. 9980/2. 7379e—16
foz 10,000 —1.03/4. 9e—07 —1.03/2. 9e—04 —1.03/4. 3e—10 —1.0316/7. 1000e— 16
fos 10,000 0. 398/1. 5e—07 0.398/4. 4e—04 0. 398/5. 7e—10 0. 3979/9. 3688e— 12
fos 10,000 3.02/0.11 3/3.7e—03 3.0/5.6e—09 3. 0000/4. 7701e—05
fos 10,000 —3.86/1. 4e—05 —3.85/9. 3e—03 —3.86/1. 5e—09 —3.8628/9. 2765¢— 15
fos 20,000 —3.27/5. 9e—02 —2.87/0.16 —3.25/5. 4e—02 —3.3261/8. 2955¢— 15
fo7 10,000 —5.52/1.59 —4.76/0.16 —6.63/3.5 —10. 1532/1. 3835e— 06
fos 10,000 —5.52/2.12 —5.53/1.41 —7.4/3.00 —10. 4029/2.7491e—06
foo 10,000 —6.57/3. 14 —8.23/1.16 —6.53/4. 00 —10.5364/6. 4481e—06
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