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Amalgamated-signal frequency mometer based on TMS320F28335

LI Mu-yi, LU Hui-fen, MA Yun-long, LV Wen-tao
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: To solve the problems of separating the overlapping signals and conducting the high-precision and high-resolution spectrum analy-
sis, the all-phase spectrum analysis method was used in the 32-bit digital signal processor( DSP). After the study, an approach of dual-chan-
nel simultaneous sampling and adaptive sampling frequency was first presented. A composite signal frequency mometer was first designed by
combining the excellent signal processing capability and powerful floating-point computing power of TMS320F28335 with all-phase spectrum
analysis method. The system test results show that the frequency mometer’ s frequency resolution is as high as 0.4% , and the frequency ac-
curacy level reaches 10 7. The all-phase spectrum analysis method has high accuracy and good nature of inhibiting spectrum leakage, and it
opens up new space for spectrum analysis.
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typedef struct |
Uintl6 MainIndex;
Uint16 MinorIndex;
{ SIGSEARCH_F32_STRUCT;
typedef struct |
float32  Freq;
float32 Mag;
{ APCM_F32_STRUCT;

(2) HRERIE RREL
APCM_F32_STRUCT RFFT_f32_apem ( RFFT_F32 _STRUCT = ffil ,
RFFT_F32_STRUCT = ffi2 ,float32 Fs,Uintl6 index)
%
APCM_F32_STRUCT ans
float32 phil , phi2;
float32 deltaphi, delta, deltafreqk ;
float32 temp,h;
phil = = (fftl — > PhaseBuf + index) ;
phi2 = # (fft2 = > PhaseBuf + index) ;
deltaphi = phi2 — phil ;
delta = mod ( deltaphi,2 = PI) ;
if(delta < — PI)
delta = delta +2 = PI;
else if(delta > PI)
delta = delta — 2 = PI;
deltafreqk = delta/ (2 * PI) ;//75 B 4G 1F &
deltafreqk = deltafreqk + ( deltafreqgk = =0) = EPS;
// S BIREIE J5 AR N TR 5 Ak i A5
ans. Freq = (index + deltafreqk ) * Fs/fftl — > FFTSize;
temp = sin( PI # deltafreqk) + (sin(PI * deltafreqk) = =0) * EPS;
h =2 s PI * deltafreqk * (1 - deltafreqk * deltafreqk ) /temp
// 1% BVBEIE J5 AHRL 1 £ Ab 1) Wi B
ans. Mag = h = h % (% (ffil — > MagBuf + index) )/2;
return ans;

!
5 PG
LS 1 B



5 12 18] AR, A LT TMS320F28335 (9 & G 15 S w1t - 105 -
F1 FUER
52 3K ( References) :
i K
SR AN R <0.4% (1] TRELZE, 5K ¥, R K. TMS320X281X DSP [ 3 55 1
L (M1 AR JE5T  JE R A A R R i, 2006.
5 EEE R 10 Hz ~30 kHz [2] TMS320F28335 Data Manual [ M/CD ]. Texas Instruments,
% GESIIE S <0.005 6% 2007,
% e A AN 1 10 Hz ~30 kHz (3] T B, W G0 BSOS o IR IEHR 5 HOR
T s <0000 (M1 B BB 2007
W (3 0.1~1V [4] XIE Ming, DING Kang. Correction for the frequency, am-
i FES B plitude and phase in FFT of harmonic sigial[ J]. Mechani-
= R LI i 2 <1.12% cal System and Signal Processing, 1996, 10 (2).211 -
@ W0 0.1~1V 21,
BORES . . . . . -
W I i 22 <1.43% [5] JENQ Yih-Chyun. Direct digital synthesizer with jittered
clock[ J]. IEEE Transactions on Instrumentation and
6 éﬁj:;ﬁig Measuremer‘lt,1997),46(i) 653 —6‘55: -
(6]  EJefe, WA U E 5 MO0 B 5 g AR
W A S FH A 3 385 507 0 2 1A T4 M- 1, ST Pl 1 RRE, 2005,
TSR R S T8 R amaeyr L7017 BE /N OBUERE BE R R R (1] dikah TR
R IR KB 8 T A5 007 e, R s A .2000,13(1) :14 =22
ﬁfﬁ%#ﬁ?%ﬁ‘]ﬂ:?ﬁ@?g%iﬁﬂ@o Zliﬁﬁﬁ”ﬂ%é*ﬁ{ji% [8] RIFE D G, VINCENT G A. Use of the discrete fourier
SHUFAEICIEF et 5 5 RT3 B 09 ey
WSBHRLE T —HH . AR EEIIT () ot s Ab Sr oAt (M1 B ot
IR B F A GO 0 1, A Bt s i 2008,
BRI AR I 2 K A A A ST (107 sk, Matlab/Simulink #5670 M. 1 RR. 6350
CEIDAE LIRS F IR, 2009. [4REE 5k ]
(k3% 101 )
%% ¥ i  References) - (6] BEEAR,ANVER. i TR 7S HOR[M]. 5 2 . /At
) ARHE R A, 2010.
(1] RiEE R, B K, 2. Proteus U FR—H1 128 P& ik (7] W sCHe, SREEAT  ARIRIE, 45 LT AL SC R [ M. Jbnt 3
T RIS O LML s iR L, 2008. HER A7 Rk, 2008.
[2] IEEE Recommended Practice for Monitoring Electric Power [8] National Semiconductor Corporation. Wide Bandwidth Dual
Quality[ S]. IEEE Std. 1159 — 1995. JFET Input Operational Amplifier[ EB/OL]. [2003 - 12 -
[3] DUGAN R C, MEGRANGHAN M F, BENTY H W. Electrical 01 ]. http ://www. national. com/ds/LF/LF353. pdf.
Power System Quality[ M]. New York: McGraw-Hill ,1996. (9] [ H ] KRR, 18 B R & b T H B it [ M. il Ay
[4] KARA A, DAHLER P, AMHOF D, et al. Power supply quali- A, P dbat BRaE R, 2007.
ty improvement with a dynamic voltage restorer[ C]//Proceed- [10] RB¥ths, 2% i, ] WAT, 4. ST Proteus L5 HLAHE

ings of IEEE Applied Power Electronics Conference and Exposi-
tion-APEC, New York,1998.986 —993.

[5] XIRJE, B 5l HTF AD99S9 YRS = A0 IE 3% (% 5 U5
BBt L] T onaRF T ,2008,10(12) (18 - 21.

FRERGHE[T]. AL T ,2010,27(1) :31 -33,37.
T, B, XN, AR B = A R
[J]. BB S AR R ,2007,10(8) :38 —40.

[ 4mEE ok ]



