$40% HE 8 N N Vol. 40 No. 8
201348 B Computer Science Aug. 2013
—MEFARTREMNNRBIDEESREHBKRE X
TR KBF HEDL DER'

(BRABFAFEEEBRHIREERE WX 710064 (RMEIFEFEREEIEZER
(BeBEwRFITLHFRE ¥EL 710069°

A& B 712000)2

B E MHEGPSILERTHABETERMOMTRSEE,ANELERFMBBERTEG Y0, FR L ERAER
NERBEOREARENRIBANAFTE, BT A TEREAMAMBIET REHR T, 2 Lk i
SMBEORTRIERET R E AT, F KR ARE TS 20ms 653035 338 A Sk BAZSLAT B ix, o 2 R A gt
T 19ms kTR, FPALRAWA, BEFBE35 Mons KB RSB LS FROH KA RLIKE
—47dBE1E 5, T A 3R & GPS MLy R S8 Fo R o b,

X@iR BETHER MK, LT ,GPS
REESES TP391. 9,TN91L, 72 XEEERIRE A

Rapid Weak Signal Acquisition Algorithm Based on Bit-flip Detection
LI Wei-bin"? ZHANG Ying-xin' SHANG Bao-wei® MA Xian-min®
(School of Electrical and Control Engineering, Xi’an University of Science & Technology,Xi’an 710054, China)!
(School of Information Engineering, Xianyang Normal University, Xianyang 712000, China)?
(Shaanxi Electronic Industrial Technology Research Institute, Xi’an 710069, China)?

Abstract For the weak GPS satellite signal, it requires longer coherent integration duration to improve the receiver’s
sensitivity, Unfortunately, the influence of navigation data bit-flip limits integral duration to 20ms. It’s difficult for the
traditional methods to balance sensitivity and computation complexity. In this paper,a rapid weak signal acquisition al-
gorithm based on transition detection was proposed. Firstly, the possible position of bit-flip is detected in 1ms through
the comparison of the coherent integration results of the several groups of signal blocks,and the rest signal which is at
intervals of 20ms with the flip bit is removed. Then coherent integration is applied to its subblock signal in 19ms and its
results operate non-coherent integration to overcome its bit-flip. The theoretical analysis and simulation results show the
algorithm’s performance,and it can capture the weak signal under -47dB SNR with higher computation efficiency. The
proposed algorithm will improve the sensitivity and the computation complexity of GPS receiver.
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