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An adaptive chaos immune optimization algorithm with
mutative scale and its application
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Abstract: By combing the chaos optimization method and the immune algorithm, we propose an adaptive chaos
immune optimization algorithm(AMSCIOA) with mutative scale, using one-dimensional iterative chaotic self mapping
x = sin(2/x) with infinite collapses within the finite region [-1, 1]. In the optimization process, to ensure the high speed
and precision some measures are taken, including: 1) the ranges of optimized variables are reduced continuously by the
adaptive mutative scale method, and the searching precision is enhanced accordingly; 2) the maximal number of repetitions
is regarded as a controlled index. The simulation results for three testing functions validate the high speed and precision of
the AMSCIOA with mutative scale. The simulation of the intrusion detection system for detecting the intrusions to mobile
Ad Hoc networks show that this algorithm lowers the dependence of training samples, reduces the noise influence on the

performance, provides a high detection rate, and produces a small time-delay caused by computation.
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and ergodicity of the one-dimensional self-map

ZTp+1 = sin(2/zy,) through iterating 1000 times



10 #

Wil 2R 55 I W AR RO IR i e DA S S FE R ] 1071

Lyapunov+5 £ i VR 1 5 11— AN B 245 AR,
TR H s 2C(2) I Lyapunovig £ 1A L 4

1 n=1
LE = lim — > In|f'(z;)| =
n—oo N i=0

1l 2 2
lim — " In|— cos(—)|. (3)
x

n—o0 N ;—g X i

M 3T 7 [FLyapunov4s 2 & & 2 ) LA H,
L5 T AT BT S OB SR AR T, AR () R TR
PEEH .

A R T AN [ VR o RS Y PR VRV R, SRAIE ]
3(2) B BLAT U] B KRR v, TR ST o
B

i i 22
{ min f(z) = min(4 — 2%)?, “

-8 < T8,

P f (@) PR s = 2T ME K 0.

FIH 2 Q2) B A Fl Logistic A, %o Vil A% it 10F
A7 3 [ BEAS DX T R IR TEAR AL CREEAT — IR R), 75
IS R NI LUE H, 2B R
VAR S5 R L, BB IR b T A PR
UCBUBTRAR EE, TR 1 5] 4.

A1 bt e R A AT T

Results of chaos characteristics comparing
chaos map z,,; = sin(2/z,,) to

Logistic map
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Table 1

FEIEAC ISR

BIR RBUIR S IREU IR
HX(2) 40 3564.3 15473
Logistic 40 2421.6 5432

2.2 HIEMNAE R BRI A AR 57 (An adap-
tive mutative scale chaos immune optimization
algorithm)
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S P (Astringency of adaptive mutative scale
chaos immune optimization algorithm)
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Table 2 Results of comparing the algorithm in the paper to the algorithm in the reference[13]

and the algorithm in the reference[14]

PREL S LYNE ESSLAIE
Fi (1.0000, 1.0000)  0.0000
Fy  (0.0000,-1.0000)  3.0000
F3 (0.0000,0.0000)  1.0000

4= R AE IEAC TR B
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H.(Application simulations of mobile Ad
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analysis)
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Fig. 2 Sketch map of detection rate when noises
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