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1 C/CH+H1 Fortran 1&-& 4w B2 1 — A 0] 5

P iER G g R, B H] 2 Fha 2 Fi L A5 5 46 e AR Bt a) TR L 2R 0T S 400G 3 L 8 45 4
SRR 5 B AT B — A58 — I B2 P S R 1 s A

YRV A 7, C/C++Fl Fortran R4 A2 438 C/C+ -+ I8 Fortran 77 2UA1 Fortran # A C/C+ + 77
o KPR G i fe 197 U RHH ) 56 —Fh 5 AR C/CH + 40 5 R4 ] Fortran 1 p& 80 28 —
7 X NAH B, TR %K Fortran i F 45, WA C/C++ 45 1 F R %k, pRECIR A & v] LU A 58 08 H A
R PE VR R PR AN 7 v . T O oR EOUE e 0 T v BRIV 3 pR B VA T R A A R g R R A R
B3 05 5 72 S I, 75 4 Fortran - #RU U 13 UBE H2 74 76 Linux #BAEPREE b, 5 05 5 G 130 0 30 25 4 4 12
Cxx  s0) SO B FR A BE B2 2 Cx L) SO BRI i 2 pRECE .

AN TF i B F AFAEA R R Y8 O FEA 258 AT 58— . A SCHE Linux SF &R C/C+ + HER
FH Fortran M5 N gm5 1 55 BPRE 4% 2R 008 A F00F 80X BN C/C+ + I8 H Fortran pREUTH LEE B 2 A 1A]
AT TR U0

DAWRERE, 75 C/C+ + b, sBRECE BRI RS 5 S B SZS BER A G, )4 PR
(Name Mangling) ., Fortran AN H& 4R EE W IfE, K L7 C/C+ + M Fortran B, B 7E C/C+ + 13k
SO extern" C" R B 56 4] 44 FR BB A Fortran 1, pRECZ T 40 PR JE 2 H BT ER IR RIZE, W ek 5L
test 2 EAS B PR AL test_, i 7E C/C+ + 7 BARIE A Fortran F eREUHT, B E3 MR BRI T RIZE, DL E B3
FEREE AR FREAEN . C/C++IEH Fortran 1] F T ik B ik

#ifdef cplusplus

41

extern"C"{

# endif

void test_(int * ,int * ); //test A Fortran ¥ K%k

#ifdef cplusplus

}

# endif

2B IETIXT N, AN E B AR E T A AR B B 2R, Rl C/C+ + 5 Fortran M4CHE 28 81—

— X I A5 I TGV 5 IS BTN R B A AL s i 9, R 1 & C/C+ + 5 Fortran 322 %0408 28 AU 1 X )i
T, BRI ZA, FARBIENEE TR AE L. C/C++h, FRF B M AAM L2 747 NULL A%
Fortran o7, FAF A SR AT AHA K MBS . P, FHAE C/CH+ + sREh il n— 84 K B2 2480, D
PR AT R A BT AR SOIR A A AR B b R B B AT ER A% 3k O R S, B B B
C/CH+ ¥ 5o E VAT N F ¥ (row major order) , HEUH T AR M 0 FF 4[5 11 Fortran 1% 5 W J& LAFI N F ¢
(column major order), FARM 1 FFHf.

%1 C/C++5 Fortran T EHIBE R M R

Table 1 A correspondence table of data types

C/CH++2m Fortran Z&#1 i A&
signed char integer * 1 EEDEER SRR S
short integer ¥ 2 16 fi A 75 44450
int integer ¥ 4 32 BB
float real * 8 32 P B

double Double precision 64 30 1% ML
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—FOEBOER BRBUG . 1 GPS 4 B P AT DL T AR A0 1 TR B AR AR o4 SR T8 B0 19 o2
BARBR b T AT TR R ZAH A A 25 E .

A C/C+ 4+ 15 F 52 B[] 28 B 1) AR g i LA B T B 203 R 22 1 115 S T e O DL &5 R 1k
(struct) JE 20K SE I B4 i 1% 1% 45 Fortran ¥ sEGHEAT SEI € AL SE . Horp, Fortran ¥ REUT EE L5 C/
CH+ [FI S B A S5 G A, P RR 25 M 1A 1) 2 SCT7 53 301 R

//C/C++ ik fk
typedef struct

{

int a;

double b;
}struct_test;

11 Fortran Z5#4{k
type struct_test
integer ¥ 4 a

real * 8 b

end type

2.2 SKEHFEER B A RE i WM AR Y
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Fig.1 Flow chart of real-time precise point positioning
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Table 2 Data processing strategy
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Fig.3 Results of real-time precise point positioning
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Table 3 Biased statistics of the real-time precise point positioning result

N E U
AERUH — — —
FHMH/m FrifE2E/m SEHE/m FRifE 25/ m FH{H/m FrRifE 2% /m
273 0.009 0.017 0.006 0.051 0.015 0.085
274 0.026 0.015 0.021 0.014 0.021 0.053
275 0.001 0.008 0.033 0.018 0.015 0.037
HI{E 0.012 0.014 0.020 0.028 0.017 0.058
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Real-time Precise Point Positioning Based on Mixed Programming

LI Meng-hao', WANG Sheng-1i*, GAO Xing-guo®, CHEN Guan-xu', LIU Yan-xiong'
(1. The First Institute of Oceanography . SOA ., Qingdao 266061, China;
2. Shandong University of Science and Technology s Qingdao 266590, China;
3. Shandong Electric Power Engineering Consulting Institute Corp., Ltd , Jinan 250014, China;
4. Wuhan University , Wuhan 430079, China)

Abstract: On the basis of the FORTRAN program that has the existing post processing for the precise
point positioning data, the real-time static precise point positioning is realized by means of a C/C+ +-For-
tran mixed programming, in which the parameters of high-precision satellite orbit and clock difference are
real-time estimated through the satellite broadcast ephemeris and the SSR correction information data
stream, and the satellite observation data flows are provided by GNSS receiver in real time. The feasibility
of the mixed programming technology can be validated by the real-time precise point positioning program,
which is of good reference value for the relevant researches and the real-time application of the real-time
static precise point positioning. The results from the real-time static precise point positioning test of GPS
single system indicate that the convergence time of the real-time static precise point positioning is about 30
~100 min under the cases of 6-hour observation session and 1 second sampling interval. The RMS calculat-
ed according to the real time positioning results and the exact coordinate difference of the stations are bet-
ter than 5cm horizontally and 10cm vertically after the convergence.

Key words: SSR correction information; mixed programming; real-time precise point positioning; GPS
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