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Adaptive cooperation evolutionary bat algorithm
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Abstract: The bat algorithm is a novel meta-heuristic nature-inspired algorithm, and also easy to trap into local optimum
inevitably, therefore, the paper proposes an adaptive cooperation evolutionary bat algorithm (ACEBA). In order to
ensure the proper framework for the algorithm, the evolutionary framework can be switched between the centralized and
distributed framework according to the diversity judgment criteria in order to ensure the favorable evolutionary framework
for the algorithm. In order to ensure the exploration ability of the main population and the exploitation ability of the
sub-population, the position and velocity for the bat are updated, and the update way in main population is different
from the sub-population. The compensation for Doppler effect in echoes is considered and the former fixed constant can
change adaptively. Finally, the convergence of the algorithm is also deduced and verified by simulation results show the
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effectiveness and correctness of the proposed algorithm.
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BA 598x107% 350x107% 7.17x107% 378
BatRM-s 6.16x10™% 1.75x107% 3.98x107% 16.42
Fy NBA  3.67x107% 240x107% 423x107% 33.17
BBA  727x107% 433x107% 8.55x1073 8.60

ACEBA 149x107% 651x107% 267x107% —

BA 843x107% 3.42x107% 6.61x107% 13.78
BatRM-s 6.19x107° 7.61x10™% 6.12x10=*  7.03
Fs NBA  237x10™* 1.16x107% 3.05x1072 9.15
BBA  428x107% 381x1073 7.19x1073 343

ACEBA 544x107° 7.10x107% 6.52x107% —

BA 739%x107% 6.87x107% 522x107% 288
BatRM-s 4.19x107% 349x1072 5.48x107% 6.39

Fs NBA  3.63x107% 455x1072 3.98x107% 17.72

BBA  9.42x107% 727x107% 6.73x107% 543
ACEBA 259x10™% 334x107% 829x107%* —

Hi 2 1B ge ik &5 R DL e A SCIR H i
ACEBA 1E K #8535 b L 41 e HUAS S fIE B
HUMHE, Eor i ACEBA BAT RUF R EBE; RN 4%
I, BBA Z i B A Jaj BRAE, 004 REAH bGJ 2% i g 557
FARTHANW] . BatRM-s (T {E P [FIBEALHESE BAF 1
LB 2 1 i, SR 2 SRR T R BEAR, OF B T
TR ANt B AR RO 3R TR 3E AL 75 2K, AT Rt B =
FEEAMA R A T7 2K, FE B R AT R Z TR SE 3L T A Bl
P, DRI AG PEREAT P B . NBA R 1A A1+
LRy B AR (K BEALRAE AN B & R SRR AR, NI 3R =
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Jo, B ORAE BE A b 32 i SRR RE.
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RS R T 2.428, 3 A& 1 1o £ 1 2380 [ A, BTt
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AT W SR 2 AL T e b B

N T kX B H A ACEBA HEAT X EE 3 AT,
25 ) Fos R 7 FOR R, B 3 .
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FOR =) 0 TSR A A, 1 BR 35 9 IR Hh -4 B AR A
[ B VR 7 ), 32 A BA 15 BBA, 8 Zad FE b 5 [ AN
o, FEATE 5 A R 2 kAR B Be R B S A0 A, TR
BRI R R R BRE A AR A T V.
42 AEEBEZEITELSH

N T 78 4 B3k AT 6 LR A BT, R A SCHR
ACEBA 5VR &L H % (CGA)Y . BTk FREE
% (SRPSO)2!, 15 U 5L VE (RACO)PH L N T
WA T 9% (FABC)R3 AT S bE, FIFI R B By~ Flo,
W 5 PR AR RIS IZ 4T 20 IR, T G i 38 S e
(Best). 47 1l (Mean) A F5#EZ (Std), Fi 145 R
R 2 fr .

&R 2 g ih 45 R n] & H: A SCHE H ) ACEBA
5 U SSdh s fe b AR AR LU ARAR AR 5 A L3 70K
073 T B 1 R B b R R U R A UL Sl L, B
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REFR B AAR, I Fo 1 Fyo BRI 01 285 5 0] LIRS Wi
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* R % 34%
F=2 ARLEBEERFEMEESR
PR Bk Best Mean Std

CGA 287x107%  1.79x1072  826x1073
SRPSO  7.09x10™* 3.87x107% 3.41x107%
Fr RACO  4.72x10™%  9.64x107* 3.60x10*
FABC  433x107% 129x107% 3.42x107%
ACEBA  4.16x107%  7.03x10™* 287x107%
CGA 9.57x107%  426x1072  2.09x1073
SRPSO  3.17x107°  347x10™% 1.95x107%
Fs RACO  721x107°% 1.65x107* 3.18x10~*
FABC  9.18x107° 579x107™* 432x107%
ACEBA  255x107°  733x107* 254x107%
CGA —1 —0.86 8.73x 1072
SRPSO —1 —0.92 6.17x1072
Fy RACO —1 —0.93 5591072
FABC -1 —091 6.78%x 102
ACEBA -1 —0.93 4.19x1072
CGA —1.03 —0.88 271x1072
SRPSO —1.03 —0.95 1.46x1073
Fio  RACO —1.03 —0.99 2.97x1073
FABC —1.03 —0.97 3.28%x1073
ACEBA —1.03 —0.99 9.71x10™*
CGA 493x10™%  325x107%  1.24x1073
SRPSO  324x107° 975x107° 631x107%
i RACO  2.69x107° 138x107%* 4.81x107%
FABC  3.77x107%  206x107%* 1.74x107%
ACEBA  190x107° 899x10™° 1.56x10™%
CGA 839%x107%  851x1073  1.48x107%
SRPSO  6.06x107°  456x10™%  7.02x107°
Fio RACO  7.24x107° 749x10™% 552x107%
FABC 1.97x107%  9.03x10™%  7.16x10™*
ACEBA  573x107°  450x10™%  427x107°
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b, A SCREAT AR e A4S e R ) SOLRCR, EEZ B
9 ACEBA A R /2 187 B3R H 1 2% A A 71, 1 42 51
AT BE R REZL S5 R AT E IS NS5 R R
fiit g Skt J7 17, A1 5 SRPSO ATRACO A EE, 72 15
T BRI A A RN AL T 2 RGEE, A RO 8 T
HikdELRE

i — 5 % TR ) ACEBA #E4T % B 23 #T, 45
Fuy BREIEARIC S, an 4 BT,



X Rk EF: AR RIS E Ik 1633

% 8
3
= -- CGA
R B — SRPSO
= ) RACO
= — ACEBA
=
=
i
,‘E '\
g R
]
40 60 80 100

AR HL
4 AEHBEZEMLHER

H 4 U SOE ARG T LUE H: CGA RGN
THEE R R, e R R
T EE AR B AR 2 ) T A RE SR 25 ), S e
ISR R 5, FABC ) 25 T2 40 BRI e 1) 32 AL R
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B Bk Best Mean
CS 7.36x1071 2.73
FFA 1.27x1072 621x1072
DE 6.62 8.81
PBIL 13.8 25.9
Fi3 3 -2
LFPSO 6.78%10 4.42x10
KH 1.37x1072 8.63%x 1072
IKH 5.19%x1076 3.96x10*
ACEBA 4.87x1076 3.49x107%
CS 6.35x10° 3.50%x10%
FFA 222 17
DE 2.49%10% 7.86x10%
PBIL 8.23x10* 291x10°
Fi4
LFPSO 1.18 7.28
KH 22.5 3.79%10%
IKH 6.67x1071 6.74x1071
ACEBA 6.89x10* 427x1073
CS 2.7 425
FFA 5.99 7.27
DE 3.5 4.96
PBIL 6.47 7.49
Fi5 —1
LFPSO 4.62 9.23%10
KH 223%x1071 1.18x 102
IKH 0 1.7
ACEBA 3.51%x1073 5.49%x1072
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