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Iterative Stochastic Resonance Demodulation Algorithm of Frequency-Hopping
Signal

Abstract

Abstract: In order to improve the demodulation performance of frequency-hopping signals, this paper
proposes a digital receiving algorithm based on the bistable stochastic resonance. With the digital
samples sifting, the algorithm processes multiple frequency signals in one stochastic resonance system.
The conversion from channel noise to useful signal is improved with multiple iterations of signal system.
Finally, the local signal is designed to eliminate the frequency distortion in stochastic resonance system
through the relevant calculation. Theoretical analysis and simulation results show that the algorithm can
demodulate frequency-hopping signal, and its performance can be improved with the increase of
sampling rate. With high sampling rate, the demodulation performance is 2 dB higher than the existing
single random resonance detection system.
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High-dimensional Clustering Method Based on Variant Bat Algorithm
Kou Guangl’z, Tang Guangming', He Jiajing', Zhang Hengwei'

(1. The PLA Information Engineering University, Zhengzhou 450001, China;
2. Science and Technology on Information Assurance Laboratory, Beijing 100072, China)

Abstract: With the advent of the era of big data, the information resource is growing rapidly, and the data
are becoming high-dimensional. Traditional clustering methods have a good effect for low-dimensional
data, but no longer apply to high-dimensional data. On the basis of existing high-dimensional clustering
algorithm, a high-dimensional clustering algorithm based on intelligent optimization SSC-BA is proposed.
A novel objective function is designed, which integrates the fuzzy weighting within-cluster compactness
and the between-cluster separation. A variant bat algorithm is introduced to calculate the weight matrix,
giving the new learning rules. Simulation experiments are made for the proposed algorithm, and other
soft subspace clustering algorithm is compared with the test. Experimental results show that the clustering
algorithm is suitable for high-dimensional data, and has certain performance advantages compared with
other algorithms.

Keywords: high-dimensional clustering; weighting matrix; bat algorithm; mutation strategy
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MEESMERRRANSERER, RAIRESR
20 K, WHEHBERERNWFHYENGHEE, EF
SHREBNRTSERS R BRI BEEEH
HREE 1.

z1 BEEFAGR
Tab. 1 Data set details

Dataset Size of Number of Number
dataset dimensions  of clusters

Iris 150 4 3
Vernicle 846 18 4
Glass 214 9 6
CNS 34 7129 2
Leukemia-MLL 72 12 582 3
Prostate 33 12 626 2

A TUE SSC-BA B kMR, XA I
ANRTF 2 R R E P FSC.EWKM, ESSC.PSOVM
AT L o SEI Hh R/MRIE R EER AR 4L A [0,1]
X [8], B F SSC-BA f1 PSOVM £ & FBHAR &%,
M FSC &R 8 M RE %, A3 KA Maxlter 1E4
FiE RS2k & . 4 MaxIter 25 100, BT
FRTHESENMEAES 20 ERSHRE
WMk 2 FioR.

®2 SHRE
Tab. 2 Preferences
Algorithm Parameters
SSC.BA 1= 0.75, A ¢= 0.25, y = 0.05, a=0.95
=2, 770.1,0.2,0.3,0.5,0.9
FSC &=0,10",10"2102,107, =1.2,1.5,2,5,10
EWKM 3=0.5,1,2,5,10
BSSC m=(min(N,D—1))/(min(N,D—1)-2)
#=0.5,1,2,5,10, 7=0.1,0.2,0.3,0.5,0.9
PSOVM =3,4,5,6,7,8

ALK PR e e bR 3 RSB AT I
RI (Rand Index) #1 NMI (Normalized Mutual

Information)', H:rf RI & XA F:

RI = f00+fil (11)
N(N-1)/2

KAt foo BB T R—MRH B EBIARERN
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F3 HMBEREE 20 KETHERERRD)
Tab. 3 The experimental results of the 20 operation from five clustering algorithms(RI)
Dataset SSC-BA FSC EWKM ESSC PSOVM
i Mean 0.9357 0.836 2 0.876 3 0.873 4 0.854 3
e std 0.002 3 0.071 1 0.003 3 0.004 1 0.006 4
. Mean 0.643 7 0.6572 0.650 1 0.6558 05921
Vemicle
Std 0.001 8 0.028 7 0.004 7 0.008 6 0.004 3
Gl Mean 0.700 7 0.653 4 0.661 0 0.6990 0.6129
ass std 0.019 9 0.016 6 0.076 0 0.028 4 0.0272
CNS Mean 0.5751 0.572 1 0.565 5 0.5813 0.522 4
Std 0.024 3 0.0357 0.041 0 0.0384 0.039 7
. Mean 0.778 3 0.751 2 0.749 1 0.760 2 0.766 4
Leukemia-MLL
Std 0.005 8 0.024 5 0.004 7 00115 0.003 2
Mean 0.828 3 0.6102 0.724 1 08124 0.8133
Prostate
Std 0.1034 0.113 8 0.1112 0.123 7 0.0827
R4 FFPEAEED 20 IRIEITHSLR L5 RONMI)
Tab. 4 The experimental results of the 20 operation from five clustering algorithms(NMI)
Dataset SSC-BA FSC EWKM ESSC PSOVM
i Mean 0.8333 0.6957 0.741 3 0.742 4 0.726 8
s Std 0.004 9 0.1027 0.006 1 0.005 4 0.007 3
. Mean 0.150 1 0.149 7 0.119 6 0.148 3 0.1254
Vernicle
Std 0.0315 0.057 9 0.0340 0.037 2 0.032 4
al Mean 0.359 7 0.2403 0344 6 0.3506 03483
ass std 0.031 4 0.113 5 0.023 4 0.036 7 0.033 5
CNS Mean 0.147 2 0.0124 0.1252 0.1359 0.072 3
Std 0.0318 0.009 1 0.058 1 0.085 7 0.0358
. Mean 0.526 1 0.4592 0.509 3 0.5345 0.5279
Leukemia-MLL
Std 0.024 8 0.052 6 0.083 3 0.044 2 0.0157
Mean 0.683 7 02278 0.472 7 0.657 9 0.667 3
Prostate
Std 0.052 8 0.0776 0.069 1 0.140 7 0.056 1
Y P, — » >
4 S DI T AR L HARR MBI RS AER

PERERANRMBUER M R RET . &
RERTE. SERNEEETEAE. S5UE.
BRUEEMBEREE R AR EENR
RAR. REIERR, A THRRESERETEGE
fRRFR SRR RN, AXECHEERS
HEMEA EIRE T SSC-BA #Hik, B—FK 7=
[ BRFVE BRI B AR R B Al E 456
A P ARBLE R 2 R] 22 3 M R R 440 SRR 6 P 4
T —ANFTH B AR RS R AR B AT
7, SINBRBOFERTFTRIFHIRE. kK

M BA HITHEREINRARLER. B
SSC-BA &5 H ALK 725 R B EEHATX G
W, ERGERRE, ZEERHE T LAEERERE
RSB RE THERS.
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