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Abstract: Assistance information is helpful for GNSS receivers to reduce the search ambiguity,
therefore receivers are able to improve acquisition sensitivity by optimizing the acquisition algo-
rithm. However, the quantitative relationship between acquisition sensitivity increment and the
accuracy of assistance information is not clear. This paper analyzes the relation between the accu-
racy of assistance information and the acquisition sensitivity increment through constraining the
thresholds of mean acquisition time and the algorithm calculation complexity. And the optimized
parameters for acquisition algorithm are obtained for different conditions. The analysis shows that
when the search range of frequency compresses by the order of 1/2, the highest acquisition sensi-
tivity increment is about 4dB and the increment decreases with the compression of the frequency
range. The optimized parameters for acquisition algorithm are barely affected by the index of prob-
ability of acquisition and false alarm. Therefore, the optimized parameters can be preset in the re-
ceiver and adopted according to specific conditions.
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Fig. 1 Block diagram of time domain FFT algorithm
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Tab. 1 Calculation complexity of time

domain FFT algorithm

Feik Rt it ikt

2(N¢+ 2)Ngrrlogs (Ngrr) +
2N(Nrrr + 4N

3(%]{ +2>NFFT10g2<A\7FFT) +
2NiNrrr + 2N

Hodp i F B3 0] 4 #2171 % %1 (Field Programma-
ble Gate Array, FPGA) S E 1T 5 , /LI B E
A% FE L 8 TN A o DA A A T O A AR B AR
FEHEREFITAE,

DL R RSS2 R B, o 358 52 e B gk A T
S3AT s B RE PR 3 R 1. 023MHz, O 5 48 2 75 [ Ky
Ims, 2 235 ) 18 R 00 Bl £ 5kHz, 4505 48 & (8] R
W1/ QT ) Horb T AR TR AN R AR T A1

BT R AT TR R R E LS R 2 iR .
5% 10°
.§’4
=3
g 2 J]
=1 e
% 10 20 30 40 50

Time length of coherent integration/ms

B2 HHEEXESHTRIBKHNELXER
Fig. 2 Quantitative relationship between calculation

complexity and time length of coherent integration
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Tab. 2 Typical dynamic values of receiver carriers
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Tab.3 Typical signal dynamic values of different

types of receiver carriers
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Fig. 3 Quantitative relationship between acquisition

sensitivity and compression of code phase search range
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Fig. 4 Quantitative relationship between acquisition

sensitivity and compression of carrier frequency search range
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R4 BHEHBEUNARMOBECEREEERETHREZRMASE (T Nuw)

Tab. 4 Optimal parameters of acquisition algorithm under different PN code phase search range compression of auxiliary receiver

fr 1 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256 1/512
BPSK () & 3h & 1.1 1.1 1,2 1,2 1,2 1.2 1,2 1.2 1,2 1,2
BPSK(1) & 8h & 1,1 1,1 1,2 1,2 1,2 1,2 1,2 1.2 1.2 1.2
BPSK(10) & 3 &% 1,1 1,1 1,2 1,2 1,2 1,2 1,2 1.2 1.2 1.2
BPSK(10) & 5 & 1.1 1.1 1,2 1,2 1.2 1.2 1,2 1.2 1.2 1.2

x5 HEHERUVNARMEEZRECEERETHREEZRMRSE (T Nuw)

Tab. 5 Optimal parameters of acquisition algorithm under different frequency search range compression of auxiliary receiver

fr 1 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256 1/512
BPSK(D ik gl & 1,1 1,3 1,7 1,14 2,7 2,11 5.4 11,2 11,3 18,2
BPSK (1) & 3 2 1,1 1,3 1.7 1,13 1,23 3,6 4,6 9,3 13,2 26,1
BPSK (10 & 3l & 1,1 1,3 1.7 1,13 1,19 3.6 3.10 6.6 12.3 17.2
BPSK(10) B sh & 1,1 1,3 1,7 1,12 2,6 3,6 6,3 10,2 18,1 18,1
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