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Study on phase difference algorithm based on phase-shift correlation analysis

LIU Yuzhou, ZHAO Bin

( Department of Instrumentation, School of Mechanical Science and Engineering, Huazhong University of Science and Tech-

nology, Wuhan 430074, China)

Abstract: In order to improve the accuracy of a phase-shift range finder, a phase-difference algorithm based on

phase-shift correlation analysis was proposed to estimate the phase-difference between two sinusoidal signals with same

frequency. For reducing the influence of noise, the autocorrelation between the original and 27 shifted signal was calculated

firstly. Secondly, the phase difference was estimated approximately with a few sampled data and the initial phase of one

signal was shifted by A@ to make the phase difference between two signals to be near /2 (or 37/2). Then, the phase-

difference was calculated with whole set of data by correlation method and the final phase difference was obtained by

subtracting Af. The influence of frequency error was analyzed. Theoretical analysis and simulation shows that the error of

this method is greatly reduced. The proposed method can improve the accuracy of a range finder.
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Fig.3 Maximum phase difference error versus frequency error



$38 4% H5H)

XUE B A B2 BT 641

X TR TRV BCF A5 R e B S, I — 15 5 JE 3
PIRRRAE BB n, X I e KBS AH IR 22 Ay, WL
3o FEARAE OGN EE R A SR A IR D A i s
L R ) 3 G Y i B2 N TR P Y Ra S D =R T Y e
FEBE R, — M B T A0 R A B T 10 x 107°, 24
n=6 B, AR IR 22 5] 1 i KRB AR 2 /N F
0.002°, BF4T 2 AERG B HF 20 x 10 ¢, n =48 B, i
WRIRZE G| R I KRB AR 22 /N T 0. 0020, /NF 7l
WIKERE 0. 01°11 1/5,

FE 2 [E MRS R R IR 22 I, B A S TE Ak 114
PLZERI IR ZER «

E(é’) = E(é’)l + A@fz =
(2R + 1) [2 ¥ sinz(@)]

n

2N, R’ cos’ ( 3600)

n

[%+tan(@)]25fz (17)

n

TEFRIS AR 22 0° % 360° 8 AN [X [A] N, B AHAH 56
AL TR 2SN T - 48dB, BIAR A 254 1% 2%
JNF0.004°

538 38 A G AE L, B AR AR DGR A T AR 25 1Y
TRZELEAN R A 22 BAE AL A Al 1R 22 B A M IR], HL
RZE KK/ T 5 76 0 A1 180° BRIS A 22 Bt T, R
FARRAAE TR 2 i Ea B H 28T 3 1k
FARFN— AR A i 2 S B AN 220 24k 11,
DR S R A e A [) s, B sk i) - 38 A T i
HaTm, 24 N, =480 x 10° B}, 7643 T A AL E AT
IF ] 240 A 8 s, i fet SR B A 5K

2 (HEX®

L) Monte Carlo JFEA4: i {ZM: 1k R =30dB RAE
K BE 480 x 10° YA IE 3% 055 o (k) Fl y (k) % F

@
90 180 270 360
o)

Fig.4 The theoretical and simulation data of the traditional correlation
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