H31 % HTH b= = SO Vol. 31, No. 7
2011 47 A ACTA OPTICA SINICA July. 2011

HET A AR AS BRI i B LR R 2 R S0 5
BRRD2S BEE? &hn'? Rue'?

b E R A e 4 O AR LRI S BT R O SA TS Pl s R B 230031
PR E R B R AU SOt R SR R, KR BIE 230031
P E A BT SR BE . dE AT 100049

FE AR KGN G LR T W it B R S 3R R A5 R IIE A 48 8 T — B0 3L T A /R 18 FF (Hilbert) 48 6 (1
A AN 22 MR S . BB BTN R SR W] R RE 0 A A 1 DB AR 067 25 FIAT G il U A3 R ALE Y BEATLAR f2 22, HL
Y Xt iR 2E /N T 1077 5 CTE AR R 45 S — 3. P X EE 2 B 2R BH L Hilbert 48 300533 D075 e M R KB 6 5 5
JC 1 5300 - PR T RE 8% ST 47 i S B A5 5 R 3 R R v o S 5 i D B TR 7 22 0 A I R AR T — AN ik

KR KA U I BEVLAR AL 22 5 A R A8 R AR 38 5 AH G 125 5 R (B 40

FESHES P427.1 XEkFRIZAE A doi: 10.3788/A0S201131.0701006

Demodulating Atmospheric Turbulence Random Phase Difference

Based on Hilbert Transform
Xiao Shumei''** Mei Haiping'® Qian Xianmei'"> Rao Ruizhong'**
' Center for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences ,
Hefei, Anhui 230031, China
* Key Laboratory of Atmospheric Composition and Optical Radiation , Chinese Academy of Sciences,
Hefei, Anhui 230031, China

* Graduate University of Chinese Academy of Sciences ., Beijing 100049, China

Abstract An algorithm of demodulating dynamic phase difference based on Hilbert transform is proposed according
to the principle and signal expression of fiber interference turbulence measurement system. The results of numerical
simulation show that waveform phase difference and turbulence’s random phase difference can be demodulated by this
method and absolute error is less than 10™*, which is in accordance with the results of correlation method. Compared
to the correlated algorithm, the algorithm of Hilbert transform doesn’t have smooth effect on signal and doesn’t need
to set correlation length, so it can reflect characteristic of signal frequency better. This research provides a new
method for measuring turbulence random phase difference.
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Fig. 1 Simulated random turbulence phase difference

3 WAL S o Hr
3.1 Hilbert THE % Xt K A8 L = K #ER
B R AR A T
x(t) = Acos2nf.0),
v(1) = Beos[ 2nft+ ()],
X ALB 235 E S (0, v BINEME . fo G T
WA (O NME S MM E. S A=2,B=5.f. =
2000 Hz, ¢(r) = 0. 5c0s(2071) +-0. 5c0s(200mt) » R H
37 22 WA AN R 3RAR 02 A5 5 19 45 B 3R 4 ) 2
f1=10 Hz, f, =100 Hz, RFEHF f.=20 kHz, k
FEXL N=4000, W J5 4k A1 002 22 15 2 F Hilbert 228
LR IR 22 20 AN AT 2 () (DY BT/ . 4
FUNZS AR PR I RO 22 45 A5 5 PP — 2,

10} ®

05F /‘
| “ |
~10} \f

Phase /rad

-0.5

o
—
i ——

—
_—

Data point /10°

Bl 2 (RN 2, (b EF Hilbert 28 3 fif 7 11 A0 {7 22
Fig. 2 (a) Original phase difference, (b) demodulated phase difference based on Hilbert transform
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difference based on Hilbert transform
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Fig. 4 Demodulated random turbulence phase
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