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FPGA Realization of PN Code Acquisition Algorithm
Based on Two-stage Coherent Accumulation Method

DENG Qiang
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: Aiming at the problem of large logic resource usage, poor frequency estimation and complicated deci-
sion threshold computation in implementing PN code acquisition method based on FPGA, the first-stage coherent
accumulation using the Direct Form II matched filter is proposed, which can achieve the balance between the
logic resource usage and the computation times. And then the second — stage coherent accumulation using CZT
instead of DFT is proposed, which can improve frequency estimation precision and reduce frequency leakage.
Finally, according to analysis of the statistical property of the decision variable, the adaptive setting method of
decision threshold is given, and its effectiveness is verified.
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Fig. 1 Parallel correlation using direct form I

matched filter structure in time domain
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Fig.2 Parallel correlation using direct form 11
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matched filter structure in time domain
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Fig.3 Acquisition probability of the second-stage
coherent accumulation using DFT and CZT
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Fig.4 Fast implementation of CZT using FFT
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Fig.5 Hypothesis test module for PN code acquisition
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Fig.6 Implementation of detection threshold
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Fig.7 Comparison between the real o2 and estimated o>

NG Se o B T O AR AR PR A SRR
SRJE e T R R AR S SR T BR Y U5 3
B B AN TR P 5 A R S B A S A M
JiZ P WL, 45T o® B ML AT, A4 T
— 7l [ 3 L ) A A A 1T PR AR S BT 1, %
Tk R RS ARGE S AR

5 4 it

AT TRESEBLR A 45 T D 4l 2R 9 5

T E B BAR STy =, I XL e L B X

AL 2t T GRSt . 7RSS —ARSGIB S, 2

TR T E R R R B RO TR DG , 7R R ]

R R AL B OL T, AT H S o) 4 4 1 A%

B RAHKIBH KR Z R DFT 588, {4 DFT £ 765
- 1047 -



www . teleonline . cn

CENTIES /N

2013 4F

T B R I TUAR R, I, AR SR T A
CZT SEBLRY BT , £ BT IR SR vF O 45 PR T ml ik —
PR RPN X TR T TR A8 52 , A SR
TR ST B IE ST

5% 3k

(1] MRS, el A 4 A as e it i 3R e [ € 1//2006 4F
55 515 B IRHAR AR U SO AR L TREOR
S iE T ,2006: 148 - 153.
CHEN Ying. Optimum fast acquisition algorithm of long peri-
od PN code[ C]// Proceeding of 2006 Conference on Signals
and Information Processing. Chengdu: Telecommunication En-
gineering Agency, 2006:148 — 153. (in Chinese)

[2] Van Nee D, Coenen A.New Fast GPS Code Acquisition Tech-
nique Using FFT[J]. Electronic Letters,1991,27(2) : 158 — 160.

[3] Lin D, Tsui J, Howell D.Direc P(Y)-Code Acquisition Al-
gorithm for Software GPS Receivers| C]// Proceedings of 1999
ION GPS. Nashville, TN: [EEE,1999:1 - 6.

[4] Viterbi A J. CDMA Principles of Spread Spectrum Communica-
tion[ M]. New York: Addison-Wesley Publishing House,1995.

+ 1048 -

(5] 83745 BEHE A M] . Jbat 3 A it , 1997
HU Guang-shu. Digital Signal Processing[ M]. Beijing: Ts-
inghua University Press,1997. (in Chinese)

[6] Wang T T. The Segmented Chirp Z-Transform and Its Appli-
cation in Spectrum Analysis[ J]. TEEE Transactions on Instru-
mentation and Measurement, 1990, 39(2):318 — 323.

(7] AR5 — b ek 4 W A T RN A% A 287 5 L] iR
iR ,2012,52(5) : 704 - 708.

DENG Qiang. An Improved Two-stage Coherent Accumulation
PN code Acquisition Method [J]. Telecommunication Engi-
neering,2012,52(5) : 704 — 708. (in Chinese)

[8] Proakis J G. Digital Communications [M]. 4th ed. New
York : McGraw-Hill Publishing House, 1995.

EE T

B 5R(1978—), F, I ARAT N, A1,
RN, FE BRSBTS R R
DENG Qiang was born in Mianzhu, Sichuan

Province, in 1978. He is now an engineer with the

M.S. degree. His research concerns acquisition
algorithm for DSSS signal .
Email: dengqiang_28 @ 163. com





