B2k H2H N H #® ¥ ¥ # Vol. 27 No. 2
200943 JOURNAL OF APPLIED SCIENCES — Electronics and Information Engineering Mar. 2009

THRES: 0255-8297(2009)02-0203-07

GPSEHHEWAH I TAERI L]

Wl IoREL  OBR RZ o xEN,  HAES
1. BEMEMRKAY FHAFAL P, #HX 210016
2. EHETAY KRB SHAER, T
3. BAHAY¥ XBERMIEYR, ik 200129

N E: ENEGEGPSHRABBILEREZMRE, BARRTETFNEZLEBOHTE SRR BB RO E L
FXBER, RUGPSHKHERNLIFTAETE. ARRIES, KRB TAESERHFLHAMEREERA, FIFMBL X
RIGITHEN, AHTMTHRERMEIUEE BN SR, 7EREFMEP, ST/ A0 BT B R,
B HEA T BRI AR, AL TSN, FRUHLR ERTFHNAMERN R, 88 E K EwHEERIE.
B G{EMatlabIF 8 T 8 it T WM AR, HLRBEEHITRIE. 4RE2YW: S£ANBTARNEMAL, &5
BRSO EYER R 30% L L, &I H IR iR A B 8 A OV BE AT B K.

XA ERDEEMRE: KEEBHL; CAIBMXK: RBRERT

PES %S U661 XMPRERS: A

Parallel Signal Processing for GPS Software Receiver

MIAQ Jian-feng!, SUN Yong-rong!, CHEN Wu?, LIU Jian-ye!, HU Cong-wei3
1. Nawvigation Research Center, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China
2. Department of Land Surveying and Geo-informatics, Hongkong Polytechnic University, Hongkong, China
3. School of Transportation Engineering, Tongji University, Shanghai 200129, China

Abstract: In view of the inability of real time processing in conventional GPS software receivers, a GPS signal
parallel processing algorithm is proposed based on dual core processors. Algorithmic modules in GPS software
receivers including signal acquisition, tracking loop and pseudo-range position are analyzed. A parallel processing
acquisition algorithm which includes a parallel processing and real-time optimization is studied. In the tracking loop,
a separate carrier and CA code phase tracking loop are designed. An optimized bandwidth algorithm is described
based on a mathematical analysis, which leads to better dynamic performance and less noise vulnerability of the
receiver. The GPS software receiver is validated in computer simulation. Comparison with real testing data shows
that the proposed method can improve processing ability at least by 30%, satisfying the requirements of the single
point pgeudo-range positioning approach.
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Figure 1 Block diagram of traditional GPS software receiver
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Figure 2 GPS software receiver’s design block diagram
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Figure 3 Methodology of dual core processors-
based parallel code phase acquisition
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Figure 4 Processing steps of dual core processors-based
parallel code phase acquisition algorithm
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Figure 5 Methodology of dual core processors-
based parallel signal tracking

3.4 BELXSN T

$f B HUBRBR R B B U M SR 0 A 7
DB R, KSR EXEE. BB
B e 0910

H(z)=
KoKd(Cl + Cz)z—1 — I{()Ifdclz—2
1+ (KoKqa(Cy + Cz) —2)z-1+(1- KokqCh)z

A, KoKq AN, Ch MTEBERE, w, HF
B AR,

FE (M B A R W BL A BRI BRI EE
B3, HEREH B/ MR BN R 280
RHRESZESEBBEHM AR, 83 KRELRIE
B, B¢ = 0.7 AT LAZR A Btk i Ba A ] LA S IR B2/
BAR. FRRAEEBLERANHERE T HBL
BFSMRARE, EEWIE S ERBANRKHK/D.
— 77T B T RAF BT R K - 72 P BB X R (S S AT
AR, O TR %RAET P AR A 0 F IR S A R
WHR. A—AEATHERFSBENBERNN, REE
BHLRI BB RN ER BB B R, £RiHH R
MERTHBITHREH L. BN EAR KRS

— (8)



F2H

ESIEE. GPSHKABEAITAENELH 207

NEHAYERMEI T, REE/NIREE A B #k A w10,

RN TR BRI B R BT GPSB M
KL B R E WRopL, TR AR A IRE UK
R STRZEG P AR, T M EBILAT =R R

A B 1
opLL = otprr + 0. = \/ "(1+ )+

an\l C/N, 2TC/Ny

ARt (¢ + 1)
ar?  64¢2B? (9)

AH, T RREERTE], By ASBARAERE. WX ()T
LLE W, B8R BRI B R Eopuy B LLI B R 5 A
RBLAZHEKEH, XHKRFI0/0BL, = 02 )5, ™
LASK tH i PR B ER B L 2R B 3 35 0

2
Bop,pLL ={/a2/u(;‘/[‘No (1 + 2TCI'/N0)

_dR? (4% +1)?
T (10
F R B 77 i AT LAXE B T Z B a8 3% R PR R A B
KICATBRER ST B BRI A RILITHE S, — IR

BEFR B AR FopLy, Bs R 110
- 4F\d*BL 4Fd
opHL = '\e\/ C/No 20—+ TC/NO]+

4’ (4 + 1
a2 ' "64(2B?

A, RADLLENFBHXE T, dAFHMEHRCABEA
BU B R FORY 50 2 RIRIHE 1 EIRR, Fo R/SDLLE 4%
KUNHEF. N TET BB R MFE, ERRENE
B WrEERBE AR, M HKROI0/0BL =05, BEE
T B 08 8 5 AR B B A Y ) B A o B R A BN B
)

(11)

Al 1
= 8q2 /L
BOP,PLL \/a' C/NO (1 + TC/NO) (12)

3.5 REFRTEIE

FEXT PR BR IR B HIE AR AR, B R IR T SiGe &Y
ST MGPSEIE R AR, HEF PN 41304 MHz,
K% 16.3676 MHz, {5 S 8B LA N 45dB-Hz.
RS HR N HELHOT7, BREXBHERN
25 Hz, IO H B BREZ R b 2 Hz, BBRAIMS A H0.555
K PRSI S iRk 1 ms.

LUEHE 1 KNI S RENH, BABITHRRER

EXRERUNEH R BEEIBBEMIEHBRY
Lt X RE, BO)IRERSETEEHMBHR
B. ATLUEH, ERENBREMESHENEEET
LA B HI4E £0.03 x 21 = +0.067 2 [i]. X} % ¥ ¥4
E BB E ST EE 30~40Hz 2 [H]. B 7 BEBIiZ1TH
EREXRRAEE, B)hBEMNESMmLE, Ab)h
BREEZRE. MWE7HTLUES, 8 eRER
ATCABSIERMAE 25 HzEH . B8 A BARBHR
BXGPSE 5 KRB R E, E(a)P KN %
B {55 I prompt, YA ERX LK {5 Q prompt. M
B8 PR LLEH, MES LS CHERG, FSkRER
F I promptifiili, KB BEAREHHFABI, TQ
prompt M A F T REZE T OMM ALY, E(c)hBER
AR BE8PR(b)B/x T IEHERNEEM
KRB E TR . AE 8 A LG E , M4fs
SHERERG, LEE PR RER Y HEITANEE
HK2 Mg, SHEHESHEMA. T, SRRt
IREBRBNSE, AR THRE AN ENRE
%, EBMT xR CABKREHERE.

raw PLL discriminator

0.10

0.05

amplitude

filtered PLL discriminator

amplitude /Hz

0 5 10 15 20 25 30 35

(b)

B 6 FHATAERGPSHK 1 Bl LB B BR 2R b R R B

Figure 6 Outputs of parallel carrier
tracking loop processing
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