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XU B ARG ROBE /NI e 2E e 4" 4, 5%
M) 5 YR b B IR [B] 77 81 e A A BE AR L ) X
TR B R A P 47 X AR W) B R 7 A 3 3 25
#3343 H1 (moving detrended fluctuation analysis,
MDFA ) XJ iif [8] ¢ ) 547 By ) 2 235 0 5 248 A6 ) 1) 3
8 T TR B TR S A g
FE X TR B 43 B 00 5 W gl S A5G Sy S PR T
3 DFA 1 MDFA 34 i R v, e 2 g S0 g 1]
G AT RN BEXTIX — A T, AS SR HI 2 4% Vondrak
DRI I3 RS 5 A7 T B2 M 75 /D i 4 g I 75 ) 34
TP HNHEAT 1 U a0, 2 BUTE I8 bl Jo) 400 I (L A/ N
if, 253 22 9% Vondrak S8R 1= 401 51 5 H 5L
g 75 1) TG 145 10 e e 8 S o MR P ) R i A |
AP BN — S, R HX T i e 7 g
g e 25 RS B A, HLOHR S B U AR
7. X HE IR IR 5 55 1 DFA Sp B SRR B, 485
DEVEE A2 RO Bt 2k P < BT MR E
SRR, 5EIAF 5B M L ILF &4
DR S BB , AR UE NS W R S
S 2 ] Y 2 S W AR R AH R AE BRIV BN,
DD ] S 1) R ) T80 T A 2 X 35 5 i AR A 471 1Y
DFA 43#r.

[ AL 58 1Y) — L P8 P 7k i LA R WY, 2 A0
I3 97 AU BE % 72— & RE s I s
X5 T DFA 34 52 0, (HAS B 5¢ 42 TH BR W A5 19 52
M), JHC 5L PR T 38 Sl AT 35 5 5 AU RE A% {7
F T8 AL B R -3, DR ROR AT BR s FFT J7 12 UK
XF TN XS T DFA 3B 1 52 A F) L 2= A
TEPEA 3 1 o 301 150 R I L BE T BR R 75 X5 T DFA
3 MBS 0E , AELR T [ RE B 8 RO, AR T 2 )
Vondrak J§ , FET 73 B e i A 108 95 3 39 19 (i B
AR, T H FET 38 45 3 (4 &5 00F 51 5 552 1
g 7 3 47 22 S AR DR, LA JHG TR s A 7 ) I Y 3 A
RN, T Z2 4% Vondrak J§ I REE B Ay 1R M D\ e 7=
PRl R O S fE S X RVIA B 2R
Vondrak & 7T LA R0 R AT e 75 %5 T DFA 43 #r
AR T HLW] A0 TAE SE Ry FFT, 22 50 3l AL
VX SR IOT V.
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Abstract

We studied the effects of continuous noises and random spikes on detrended fluctuation analysis, and found that the
noises lead to the appearance of crossovers in the double logarithm curves when the linear fitting scale was less than a
characteristic scale s . To solve this problem, we use three kinds of filter methods, multi-stage Vondrak filter, N-point
weighted moving average filter and fast Fourier filter, to filter high frequency from the analyzed time series. The results
indicate that the evolution trend and intensity of high frequency series by multi-stage Vondrak filter is almost identical to
those of real noises. Further investigation showed that multi-stage Vondrak filter can eliminate the phenomenon of
crossover, and the DFA results of lowpass filtering time series are less dependent on the threshold of the filter periods. To
some extent, N-points weighted moving average filter can partly eliminate the effect of noises on DFA, but can not
completely eliminate the phenomenon of crossover caused by noises. Fast Fourier filter can almost totally eliminate the
effect of noises on DFA when the period of filter adopts an appropriate value, but the filtering results have a stronger
dependence on the period of filter, so it is difficult to select the period of filter in practical application. Therefore,
comparatively speaking, multi-stage Vondrak filter is an effective measure to alleviate the effects of noises on the DFA

results.

Keywords: multi-stage Vondrak filter, detrended fluctuation analysis, N-points weighted moving average filter, fast
Fourier filter
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