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102 DETERMINING AN EFFEGTIVE RANK OF THE
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FRProny Fik, AFMAHSRAHE T AR
At TR 0 B F - 105 DETERMINING A COMPLEX SEQUENCE OF THE DYNAMIC
SAMPLING SIGNAL SEQUENCE, THE DYNAMIC SAMPLING SIGNAL
SEQUENCE BEING EXPRESSED BY THE COMPLEX SEQUENCE
UNDER A CONDITION OF MINIMUM SQUARE ERROR

105 1068 INTRODUCING A ROOT OF A CHARACTERISTIC POLYNOMIAL
CORRESPONDING TO THE MODEL PARAMETER INTO THE

COMPLEX SEQUENCE, AND RESOLVING VARIOUS PARAMETERS
OF THE DYNAMIC SAMPLING SIGNAL SEQUENCE, THE VARIOUS
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ATTENUATION AND THE FREQUENCY
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(57) Abstract: A dynamic signal parameter acquisition method comprises: selecting a dynamic sampling signal sequence of a power
grid to form an autocorrelation matrix (101); determining an effective rank of the autocorrelation matrix and frequency components
of the dynamic sampling signal sequence (102); establishing an auto-regressive (AR) model, and resolving a model parameter of the
AR model (103); expressing the dynamic sampling signal sequence as a set of attenuated oscillating sinusoidal components using a
Prony algorithm (104); determining a complex sequence of the dynamic sampling signal sequence, the dynamic sampling signal se -
quence being expressed by the complex sequence under a condition of minimum square error (105); and introducing a root of a char-
acteristic polynomial corresponding to the model parameter into the complex sequence, and resolving various parameters of the dy-
namic sampling signal sequence, the various parameters including the amplitude, the phase, the attenuation and the frequency (106).
Instead of directly resolving parameters in the Prony algorithm, the method regards a current signal as a linear combination of each
previous signal through AR parameter model method, and converts a nonlinear problem into a linear estimation problem, so that the
computing process is simpler and the computing result is more accurate.
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RAVLEIRE W2 5155 2R A
x(t) =3cos(2n x 25t + /5y +150 cos(2n x 50¢ + /4) + 20 cos(2nx 150¢ + /6) +
2 cos(2nx180¢ +m/3)+ 15 cos(2m x 250¢ + 1/8)

R A R Fs=2000Hz, KAEETHE] 0.04s, RAFS4 80 4, 45 #

e Rk F | Ae 40dB 49
5 #X, ALTEAIL:

w5k B W UL A5 S Prony 7 ik 5 KW iF 69 7 ik 091t A

TR 7 SNR=40
Pk A % FRAE 154 Prony AR¥iFF % 4% Prony AK¥iEH
% % %
SAHE 1/Hz 25.0000 249511 24.9915 25.3191 25.1315
T&{E 1/V 3.0000 2.9973 3.0001 3.0559 3.2923
#94% 1/rad 0.6283 0.6297 0.6284 0.6250 0.6292
SRR 2/Hz 50.0000 50.2373 49.9936 50.0517 499972
T&18 2/V 150.0000 150.0688 149.9699 148.7885 149.9251
#8945 2/rad 0.7854 0.7850 0.7854 0.7907 0.7863
SRR 3/Hz 150.0000 150.2105 149.9684 146.4531 150.0038
T&18 3/V 20.0000 19.9805 19.9997 20.1980 20.0062
#84% 3/rad 0.5236 0.5256 0.5236 0.5247 0.5236
SRR 4/Hz 180.0000 180.3985 180.0494 180.4710 179.9445
T&18 4/V 2.0000 1.9951 2.0001 2.0243 2.0156
#84% 4/rad 1.0472 1.0458 1.0471 1.0443 1.0510
SRR 5/Hz 250.0000 250.6705 250.0817  249.6672 249.9987
T&18 5/V 15.0000 15.0116 15.0025 14.8094 15.0016
#84% 5/rad 0.3927 0.3930 0.3927 0.3862 0.3931
1
FA5) =

BAVE IS 1) 15 Ar FOR 5 F 0 3 & 0 FUAE T AR A ;
x(¢) =150e**™ cos(2af;t + n/3) +10e ™ cos(2nf,t + n/4)+2e **™ cos(2nf,t + n/5)

10 9 f1=50Hz, f2=148Hz, 3=245Hz, I EAEINZE Fs=2000Hz, FHF
AT 0.1s, RAFE 4200 4, oA JE Rk E | Fe 40dB &

% Prony k&5 K¥FF B0t A4 R, ARLTR2:

RE BT
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R, -1.2566 -1.2564 -1.2563 -1.2394 -1.2561
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#84% 3/rad 0.5236 0.5213 0.5236 0.5216 0.5233
FR -0.6283 -0.6268 -0.6284 0.6227 -0.6283
&2

MR Aok 2 3T I, ERE. R R B e RlE, R
A 0 R HORIR T R 49 R84 B3t SRR, @ BxPeR A BT R

R

G, BEZVHRAGE, EALF, #dh—FH _FILHXER
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R R X AR RIRAE ) AT R K R RFIF, M
H, RiE “G37. “647 3H IMEAT A TR E i3 E e 84,
Mt fF i — R | 2 Wi, Fik, W HRERROENLEEEL,
w B QA& A7) 0y b Bk, RF AL A AH I L, Fik,
Ve RA XS AR R E, EEAEZZREANFAT, difs “@#F—
Ao TREWNEE, FRHREQEEZEWNILE, Tk, HuRE
REPEAES IR ZE,

AR P of B L3RR Bt e 7 Kbk, HANFHH) T L8
AL H A FABI G R AL, B A8 AR B ARIAER 5 A AR A LR
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3 R A
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R-UZV'=-U S, 0 pr, b S, =diag(o,,0,,..., ap);
R 0 0

PR S RAE T FINRTOLRE;
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