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Abstract: To solve the problem of slow convergence,low precision and poor global search effect of beetle an-

tennae search algorithm (BAS), an improved beetle antennae search algorithm ( CDBAS) based on chaotic

disturbance mechanism was proposed. The algorithm disturbed the position of longicorn by chaotic mechanism

searched the region with large global fitness value first in iteration, and then searched in the region. Compara-

tion of BAS and CDBAS with 7 test functions showed that CDBAS algorithm had better optimization perform-

ance, faster convergence speed and higher accuracy. The CDBAS algorithm was applied to image enhance-

ment. The results showed that the enhancement effect of CDBAS algorithm was more obvious, the image was

clearer and the hierarchical information was more abundant.
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chaotic perturbation mechanism
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Table 1  Test function
s PR i":zj;fﬁ
1 Sphere fi(x) = Zx
I 1
2 Ackley Sfo(x) =—206XP[—0,2 d 2 ]_CXP[ ZCOS(Z'MC,-)]
=1
3 Rastrigin fi(x) =10d + Z [«7 - 10cos(2mx;) ]
i=1
| & 2 | & 4
4 Zacharov filx) = Z{ X+ ( > ; zxt) + ( > ; Lx[)
o . -
5 Salomon fs(x) = LOS(Z‘JT zxf )+ 0.1 ;xl +1
n-1 i=1
6 Levy fo(x) = sin®(mz) + Z(Zi—l)z[l+IOsin2(1Tzi+l)] +(z - 1)°[1 + sin” (2mz,) ]
- d
7 Dixon-Price fr(x) = (x5, =1)% + Zi(lez -x,)°
=2
E2 ERBEAD Uen T A SRR R
Table 2 Performance comparison of seven functions when search dimension is 2
PRK RS RALH REH P H Ji %
/ BAS 2.439 0e - 08 4.453 9 0.2152 0.774 3
! CDBAS 4.142 6e - 08 0.104 2 0.0101 0.000 9
/, BAS 0.000 9 15.6159 8.042 1 29.824 9
: CDBAS 0.000 3 4.886 3 0.426 6 1.324 4
f BAS 8.127 6e - 04 132.049 4 48.182 2 1.291 8e + 03
} CDBAS 6.548 1le — 05 4.9750 1.294 2 1.294 2
/ BAS 5.759 1le - 07 28.761 6 1.511 4 29.661 9
¢ CDBAS 1.005 6e - 06 0.607 7 0.028 7 0.013 1
f BAS 0.1655 1.249 3 0.693 6 0.084 6
’ CDBAS 0.000 1 0.200 2 0.088 6 0.004 6
p BAS 1.367 7e — 07 8.624 6 3.465 9 7.753 3
o CDBAS 2.401 9¢ - 07 0.232'1 0.025 1 0.003 4
f BAS 3.172 1e - 11 1.705 1e - 06 1.128 2e - 07 9.570 Oe - 14
! CDBAS 1.106 5e¢ — 12 5.808 5e - 07 6.850 1e — 08 1.680 2¢ — 14
A3 RGN 10 4eid T AR B HAR LA
Table 3 Performance comparison of seven functions when search dimension is 10
BRI Ak IR I8 FEE Ji
/, BAS 60.857 7 363.076 5 198.911 6 6.331 1le + 03
I CDBAS 1.579 0 20.783 1 6.888 7 20.694 1
f BAS 8.884 3 15.392'5 12.979 4 1.983 0
: CDBAS 2.176 5 5.616 7 4.1379 0.623 7
/ BAS 149.148 2 510.644 8 333.479 8 7.502 2e + 03
} CDBAS 25.234 9 69.601 8 52.2615 102.749 5
f BAS 122.738 9 5.372 6e + 06 3.879 1e + 05 1.398 7e + 12
¢ CDBAS 3.8332 40.099 0 12.376 3 84.919 3
/ BAS 1.020 2 2.492 8 1.771 1 0.103 0
3 CDBAS 0.173 2 0.519 8 0.344 7 0.007 8
f BAS 14.310 2 68.154 5 25.566 4 111.002 8
6 CDBAS 0.765 9 5.5385 1.905 6 1.176 1
/ BAS 6.379 2e¢ + 03 2.826 4e + 05 1.014 8e + 05 3.920 2e + 09
7 CDBAS 24.175 0 1.134 1e + 03 249.443 6 7.728 Oe + 04
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Table 4 Performance comparison of seven functions when search dimension is 20

pRIER (=R T fE I ZE(H - H{E 7

7, BAS 255.963 6 676.223 9 488.780 0 488.780 0
CDBAS 6.182 5 35.214 6 17.429 9 41.455 4

£ BAS 12.617 0 15.592 8 14.067 8 0.561 7
CDBAS 3.6255 5.737 5 4.773 5 0.245 6

£ BAS 503.875 8 1.053 3e + 03 1.053 3e + 03 1.931 2e + 04
CDBAS 112.567 6 185.939 0 148.718 1 267.190 3

/ BAS 351.389 9 3.717 7¢ + 09 3.641 8e + 08 7.975 9e + 17
CDBAS 12.601 4 112.042 1 32.8514 538.674 3

1 BAS 2.004 3 3.202 4 2.619 3 0.091 1
CDBAS 0.346 5 0.721 3 0.509 0 0.010 1

f BAS 41.468 1 153.980 7 83.227 6 762.500 8
CDBAS 1.8852 14.9359 6.2559 10.812 5

f BAS 2.620 Oe + 05 1.929 3e + 06 9.283 0e + 05 1.193 4e + 11
CDBAS 274.240 2 6.647 6e + 03 1.848 4e + 03 2.300 4e + 06
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Fig.2 Evolution curves of different functions with 20 search dimensions
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Table 5 Optimum «, B and fitness values

E1% a B T8 B H
JE A 1 1 2.199 7e +03

BAS 3 41.187 2 21.9856 4.156 2e +03
CDBAS 5% 20.125 1 29.970 4 9.174 7e +03
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Fig.3 Enhancement effect of Lena image
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Fig.4 Enhancement histogram of Lena image
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