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Modular Design of GPS Software Receiver
and Its Signal Processing
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Abstract This paper introduces a new idea of converting RF to IF, samplings the analog signal into digital signal. And then it researches the
acquisition, tracking and position resolution based on DSP technology. Through the design of GPS software receiver and signal processing, it is
shown that the high flexibility in algorithms and software can be realized based on software radio technology, and the system performance of GPS
receiver can be developed.

Key words GPS; software radio; acquisition; tracking

1 DSP
1
DSP T
[1] GPS \,m DSP
GPS
A/ID

Zarlink GP2015 GPS 1 GPS

[Z]GPS 3 GPS 3

GPS GPS GPS
GP2015
GPS (AGC)

2 GPS GPS L1 2

GPS [

. GPS  (RF) GPS L1 GP2015
A/D 3 1~ 3
1 400 MHz, 140 MHz  31.11 MHz
175.42 MHz,35.42 MHz
4.309 MHz B3] 175.42 MHz,
35.42 MHz  4.309 MHz 4.309
GPS
GP2015 GPS A/D (07K2141W09)
GPS RF “ 51 Gp2015 (1978 )
1 575.42 MHz GPS L1 4.309

MHz 5.714 MHz 2008-04-05 E-mail jusking@126.com

—198—



MHz GPS

Filter

Filter Filter

1575.42 MHz 175.42 MHz
"%

%4

1.4 GHz 140 MHz 31.11 MHz
2 GP2015
GP2105 175.42 MHz
[4]
35.42 MHz 1.0 MHz
14 dB 18 dB 10 dB
2 MHz 20 dB
Brick-Wall GP2015
4.309 MHz
A/D
4.039 MHz 3
-35
-40 *
s -45 e
38 50 i L
= 55 :
g & U et
3 Z’g “F"""*‘*rp,_,m
0 2 4 6 8 10 12 14 6 18 20
Frequency /MHz
3 GP2015
4 GPS
GP2015
GPS L1 L1 50 bit/Hz
1.023 MHz BPSK
1575.42 MHz GPS
-130 dB
2.046 MHz L1
GP2015 4.309 MHz
5.714 MHz A/D (2 SIN
MAG)H
2
GPS
5.714 MHz
GPS
DSP DSP
GPS
[6]
5
51 GPS
CIA 1 ms GPS
1ms 17l ( 10 ms)
1ms
1 ms GPS
1ms GPS

C/A

1ms

714

kHz
CIA

n k

C, S
314 kHz)

n

1(x10°%)

5.2

50 Hz(20 ms ) 1ms

ciA 1

1 ms
CIA
FFT(

C/IA

5.714 MHz

CIA 5714
FFT
5714 CIA

+5 kHz

11

DSP
[7]

1 ms FFT
40/7 MHz

5714

@
®)

M) x(n)

5.714 MHz

X(K) X (K)

CIA
CIA f
5714

1 1

11

11

4 FFT

®)
(6)

I (n)

1, (k)
FFT
571411 62854

| rsi (n) |max

X (k)
R (k)

Ry(k) K

U]

n 175ns

C/A
32 CIA

1ms

1ms
GPS

25

5714

FFT

1ms

CIA

[6]

C/IA

1 ms C/A

X(k)

I, = C, exp(j2rft)
(4 304 kHz

4
I;(n),

I (k)
0 5713
ri(n)

1 kHz

C/IA

25

20
15
10

05 |
|

0.0

0 1000 2000 3000 4000

4 25

GPS
GPS

5000

6000

—199—



CIA
1.2><10°
CIA

C/A

5 CIA
(Nco)®

NCO P P
< < bl
5 CIA
1 ms C/IA
gl 7 ms GPS
40 000
C/IA
6 7 7 ms GPS
0
-40
-80

-100

0 1000 2000 3000 4000 5000
/ms

6 7ms C/IA

0 100 200 300 400 500
/ms

7 7ms

—200—

6 7ms C/A 7
GPS
GPS
GPS 1 ms
CIA 7ms
CIA
53 GPS
20 ms 1 20ms
GPS 1
GPS
20 ms 20
20 ms
20
ms
+1
[3.6]
6
GPS
CIA
GPS
GPS
GPS
[1] . GPS [9. ,

2007, 1(1): 12-19.

[2] Tsui J B Y, Fundamental of Global Positioning System Receivers
— — A Software Approach[M]. New York, USA: A Wiley
InterScience Publication, 2000.

[3] Kaplan D. GPS [M]. , ,

, 2002.

[4] Zarlink Semiconductor Inc. Zarlink GP 2015 GPS Receiver RF Front
End[Z]. 2005.

(8] : [M].

, 2004.
[6] : , , . GPS
[91. , 2007, (8): 33-36.

[7] Reed J H. [M]. : ,

2004.



