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Abstract: Hypersonic technology is the development trend of space vehicles in the future. It also poses new
challenges for the fast acquire capability of communication platforms in ultra-high dynamic and low signal-to-
noise ratio environments. To overcome the limitation of the classic acquisition algorithm affected by frequency
offset, a signal acquisition algorithm based on Multi-sample Serial Fast Fourier Transform (MS-FFT) is
proposed. The proposed algorithm serially executes the FFT of multiple samples and runs the peak searching
after non-coherent combining to obtain the acquire result. Without increasing the complexity, the influence of
frequency offset on the acquisition performance is avoided. By deriving the theoretical formula of the Peak
Signal-to-Noise Ratio (PSNR), it is proved that the frequency offset adaptation range of MS-FFT depends on
the sampling rate and can be larger than the classical algorithm with the continuous improvement of the
sampling capability of digital-analog conversion devices. Finally, the correctness of the above theoretical
derivation is verified by simulation, and it is proved that the proposed algorithm is more suitable for the

application scenarios of ultra-high dynamic environment.
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HERERE, ART TAEEM. HAn@E®EEHN
AR TTVE e S ¥ A5 5 24T 70 BOF BEAT S K ABLAR A
R, AR O T8 43 DU RC 38 9% (Partial Matched
Filtering, PMF)[FJ4AbEE, SCHR[5]%FIGIEAT 1 VE4HIT)
M E . XKL TFPMFIG AL, o
DT TG 318 U5 - PR 1 {8 B A2 #t (PMF-Fast Fourier
Transform, PMF-FFT) 5% b T REEFL 4T i 520
STARERERE AT, 7R LRESCIL R BN L. R
A X PMF-FFTHE R EE— B0 78 F 2 A0 H 2 2%
JEE VL R A i e R A7 e 0, RE R 2 AT
K 2 B AIC Sl SRR RE R 59 AR . I
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& el . &M S 2, PMF-FETHE R H oo
SREFATY SR T e 0 O o S Y BB L e P PR RE A TH LR
HePE R RIBR I o Ffth — e ARES BIEA 3E T PMF-
FETHEFAT T, Bl T PMF-FETHE LR —L%
BBE, HGIN T R IE FVE RN, P S
P BE AN 5iR B3 75 B KR I [R) 4 45— L8 7 0 1]
Ao PRI, EERE H A A R, T
s A TS SRR

AROCGENE A s AR T R E S,
SEt —F I T5 5 Z R A R ATFE T 3R 5%
(Multi-sample Serial-FFT, MS-FFT). 7E£HLH
ITHIXS AT RIE 5 F S HATFFT, JE¥ 4 ALt
ITARMFBINE I, RIS LL5E BUAE 5 R (]
A0 58 BN A) [ 22 Ja AN R FFT 45 2R 2 1) [# 7€
FARLZEHEAT RO DA ST SRR . BRI ikt
feth 52 MBEEM L, Fri EIE R R Be 5
KANTR, NERERAR, JFHITRERERE
LTS S I SRS e =t S R M EY
FARTERE, A SO AFESMR I 264, MS-FFT
H5PMF-FFTH % 1168 {5 M . (Peak Signal-to-
Noise Ratio, PSNR)#47 7 #ig#E ST, Il i &
AR T B HE S R IERE. 1 R IEA G & Ak
JZ, BETEICSNRYERERI 51T, Friik A
KT PMFE-FF T IS0 558 B G .
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2.1 RGHELR

ASCLNH FIFIPNFSlle = [c(0) c(1) - e(N /d—1)]"
AT E A EPE S s = [s(0) s(1) s(N — D%
it BN

s =[c(0) ¢(0) - ¢(0) (1) (1) -

d d
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AT RMS-FETHE, RAAERBRITRT
PRI H
3.2 BAMEEDHT

S SCER[16] ) BB, RS RRIB AT, F
JE M, MR A4E X (7) "8 Py ~ CN (Nxe
@R TIT2) Nxoo?), [ Mz, (K) 2 E I N2NC )
JE LR T A A BEAL A B, B 2 () ~ x3(2Ne),
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= NeoT 1 2No? (16)
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H5PMF-FFT—8, {HF N8 50 7 E R A7 4 1l
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EIRI A
4 FEXRE

RO TR ST TR E 0T, DASRUE IS
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PSNRyq = (17)

# 1 MS-FFTEZRi2%
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. RSB Ens, SR fest

(1) (WG EEE): BT RIF5n
While ngp == 0
(2) EHiFEn =n+1;

= -1, P, =0,y[n] =0(n <0), #&Ena,np,nc,ns =0, fest =0;

(3) (U 41): AR 2(5) A (6) 45 B ST A Al I Zin R 13 K p;

(4) (FFT): M4 FPRE —FIMFFT, 2592 KP, = {Pjne—1}i20;

() GERTA: ()=

i=n—d+1

max

n(3), k' =
j=0,1,-,N/d—1 n(7)

(6) (MEKAEL THR): 2n =

(7) (152 Kal):
end While

(8) (R hLEHiE): ne =

arg max
n=np—C+1,ny—C,,np

(9) (iﬁfﬁafﬁﬁ') /I;Ic’ = [Pns—d+1,k’7Pns—d+2,k” ) Pns,k’}T;
D, = diag(Lej%k’/N7 ejzmc’a/z\f7 m,ej2wk’-(d71)/N);
P =FFT{Dy Py} = {P{)});
L = argmax Plg,fi);
i=0,1,,d—1
fest = fs(k" + NncL)/N,

|Pji*, j=0,1,-,N/d—1,

arg max
j=0,1,--,N/d—1

FHELEC UMM 2n > T&&2, o < T PHE, idna = n; #{na # 0&&2n <THHH, idns =n;

énynS:nA—i-nC—C—i-l;
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KILKMEF, PMF-FFT LA R B 48 5506 i 3 i
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A fa = 0 Hz 'R {5 i bk y—30 ~ —5 dB i L fit €
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W, R IR 248 AR T 26
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fa%, fEfa>100kHz L5, FrigMS-FFTHE
FruG H A I B
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I A B B S N A N BRI RT3 2 TR M
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AT TEA T I ME 5925 UL K A7 S R 42
L PMF-FET S VEAEA FAUR T MR AT 7 7
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