30 2 Vol.30 No.2
2010 2 Electric Power Automation Equipment Feb.2010 @
( , 430074)
(GPS) NMEA-0183 N
, FPGA NMEA N o NMEA-0183
, GPS N N ,
o N FPGA R
: FPGA; NMEA ; ;
. TP 301 : A : 1006 -6047(2010)02 -0127-04
0 SIT Data) . $GPVTG (Track Made Good
and Ground Speed) . $GPGLL( Geo-
P
\GPS (GPS) graphic Position, Latitude /Longitude)
CPS ' ’ ’ $aacce,ddd,ddd,---,ddd*hh<CR><LF>
(NMEA ) -6 NMEA 7] %7 ; “aacce” )
0180.0182 0183 3 ,0183 2 , , 3 ; “ddd, -+ ,ddd”
° NMEA_0183 ; g ; uhhn , u$7y e
pC ¥ 2] ,PC
o ( ,
’ ° , 16 ASCII ); “<
, - GPS CR><LF>" , }
- NME‘]A-0183 - NMEA-0183 ,
N C ) “GP” , “GP” 3 ,
P , ,
’ NMEA 0183 ° $ GPRMC,a,b,c,d,e.f,g,h,i,j,k,I*hh<CR><LF>
a~1 :
’ (FP’GA) a. UTC ,hhmmss ( ) ;
b. JA= ,V= ;
C. ddmm.mmmm ( ) ( 0
1 )
d. N S ;
1.1 NMEA-0183 ddd ( ) ( )
NMEA.0183 " e. mm.mmmm ( ) ( 0
’ )3
: $ GPGGA (Global . F( )W )s
Positioning System Fix Data) . $ GPGSA g. (000.0~999.9 , 0
(GPS DOP and Active Satellites) . )s
$ GPGSV(GPS Satellites in View) . $GP h. (000.0~359.9°, ’
RMC (Recommended Minimum Specific GPS/TRAN- 0 )
:2009 - 09— 16; :2009—11-23 i. UTC , ddmmyy ( )



30

J (000.0~180.0°, 0 );
k. JEC ) W)
1 (  NMEA-0183 3.00 ,A=
,D= ,E= ,N= )o
1.2 NMEA-0183
GPS GPS
, GPS o
$GPRMC s o
1.2.1
count_dot ., GPS
“7 ; count ,
;time ; StartF
; PPS ; chushi
;judge sTeceive
1.2.2
a. chushi ,
PPS , ,StartF - “17, b,
, PPS ;
b $, c,
c. GP, d,
b;
d. “judge” , RMC
e, b H
e. “receive” count_dot
count y
b a b ]
count_dot $GPRMC
, count_dot=1,
N . ;count_dot=3, ;
count_dot=5, ;count_dot=9,
1.3 NMEA-0183
NMEA , NMEA /
5 ( ) o
NMEA )
NMEA )
NMEA ,
1.3.1
B p x(n-1),
x(n=2), =, x(n-p)|
x(n), x(n)

la, @, ,a,}
NMEA-0183
) : P M
1s s M
2 PPS(GPS )
1.3.2
:Pulse_n (n
), A ,A_value
,B ,B_value ,
field ,Second_value ,
Reg_B ,Reg_B_value
a. . NMEA Pulse_1 ,
A.B , NMEA Pulse_2
, A_value field (
A 1s ), field
(Reg_B_value)
, NMEA Pulse_3 ,
Second_value 1,
Pulse_3 s 1 o
Pulse_1 Pulse_2 Prlse
NMEA | )
gdnl pdydadndnd vfdadnindy
g i B_value—|\
R Reg{ T fleg J\B_value
1 NMEA
Fig.1 States of NMEA-code pulses
b. - NMEA
NMEA , A (A_value)
field , NMEA ,
, NMEA
1 o
c. - NMEA
,  NMEA
, A GPS
, A_value
,  NMEA

i(n)z—limx(n—l) I=1,2,,p
=1

e<n>=x<n>—£<n>:x<n>+l§]‘a1x<n_z>=

P
12 ax(n-1) a=1
=0

:e=E[e*(n) | =min=




FPGA

NMEA ®

d. o , 2 NMEA

1.4 FPGA

FPGA )
FPGA °

2.1
modelsim ,

, NMEA

2.2
FPGA N ,GPS
NMEA |, Tektronix TDS1002

GPS ° 2
NMEA 2

s Ui

, Up GPS o
1.28 s, 2 0.28 s,

ls, IHZ,
5V, 2 2

Umi

1s

Unp

0

Fig.2 Result of second pulse
synchronous tracking

NMEA-0183

GPS

GA

IRIG_B) ( ),

[1] , , . GPS [J].
,2008,24(12):209-211.
XIE Qingming,GUO Yong,CHEN Chuan. The application of GPS
accuracy of time in lighting location system[]J]. Micro Computer
Information, 2008 ,24(12):209-211.
[2] s , , . GPS
[Jl. ,2008,24(11):216-217.
LIU Pingzeng,BI Shusheng, LIANG Yong,et al. Design of an
all-purpose terminal based on GPS[J]. Micro Computer Informa-
tion,2008,24(11):216-217.
[3] , . FPGA  GPS 1
,2007,23(3):261-263.
REN Qiang,LI Shangbo. Design of a GPS synchronous clock
equipment based on FPGA[]J]. Micro Computer Information ,
2007, 23(3):261-263.
(4] , , . GPS
[Jl. ,2004(20) :3-5.
LIU Fabiao,CHEN Xin,LIN Zhen,et al. Design and realization
of GPS position system based on tone via[J]. Modern Electronics
Technique,2004(20) : 3-5.
[5] , . GPS [Jl.
,2006,28(6) : 100-102.
LIU Gaofeng,LIU Jian. Research on ship borne radar calibration
system based on GPS positioning system[]J]. Ship Science and
Technology,2006,28(6) : 100-102.
[6] . GPS [Jl.
,2006,5(3) :44-47.
LI Yiheng. Application of GPS orientation system in the survey
construction of tunnels[J]. Journal of Guangdong Communications
Polytechnic,2006,5(3) :44-47.
[7] . NMEA-0183 GPS [J1.
,2003,13(2):127-133.
XIAO Yuanliang. Application of NMEA-0183 standard in GPS
technique[J]. Equipment for Geophysical Prospecting,2003,13(2):
127-133.
[8] . GPS [J1.
,1997,11(4):19-22.
SHI Fusheng. The study of time synchronizing technique of GPS
in geosciences instruments[J]. Petroleum Instruments,1997,11(4)
19-22.
[9] . GPS [J1.
,2004,20(11):92-93.
LI Guangfei. The display system control by microcontroller for
GPS’s information[J]. Micro Computer Information,2004,20(11):
92-93.
[10] , , . GPS [J].
,2008,20(2) :84-88.
MA  Yan,XIE Nan,TIAN Jinghua. Precision timing system
based on GPS in hydropower stations[]J]. Zhejiang Wat Cons &



@ 30

Hydr College, 2008,20(2):84-88. 2006,32(10) :8-11.
[11] s , . GPS CAO Tingting, GAO Yu. Application of NMEA-183 protocol for
[l : ,2005,22(4):351-353. GPS[J]. Electronic Engineer,2006,32(10):8-11.
DING Mingyong,DU Wei,GONG Weiqgiang. Neon lamp count- [15] . [M]. . 12003 .
down billboard based on GPS[J]. Chongqing Technol Business 177-180.
Univ:Nat Sci Ed,2005,22(4):351-353. ( )
[12] s GPS [J].

,2008(13):175-178.
WANG  Jiupeng, SHANG Chunyang. Time correcting system :
based on GPS[J]. Modern Electronics Technique,2008(13): (1966-),

175-178. . (E-mail : lianghua@
(13] ’ ’ : GPS cug.edu.cn) ;
[J]. ,2008,44(31) :94-97. (1987-)
HUANG Guanli,WANG Hui,XU Huaping. Research on drifting T ’
of GPS positioning based on temporal series[J]. Computer En- i
gineering and Applications,2008,44(31):94-97. (1987-), ’
[14] , . GPS  NMEA-0183 [(Jl. , °

Algorithm design of NMEA decoding and correction based on FPGA
HE Lianghua,ZHANG Jie,YOU Zhao
(Faculty of Mechanical & Electronic Information,China University of
Geosciences, Wuhan 430074, China)
Abstract: As the decoding and timing circuits of current GPS with NMEA-code are too complicated to
increase its time precision,a FPGA-based decoding and timing way is proposed,which,based on
NMEA-0183 protocol ,detects cyclically the start bit,status bit and ending bit of NMEA code frame
according to the uprising edge of second pulse from GPS till the accomplishment of precise decoding. Based
on the theory of linear prediction and with the principle of minimal prediction error,the correction algorithm
carries out the weighted calculation with the system time of last period,which is taken as the predicted
current system time to correct and maintain system time when there is code loss,code error or abnormal
working conditions. The algorithm is programmed with hardware description language and burned on a
FPGA chip. Simulation and HW test prove it is accurate, effective, economical and stable.
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Synchronous frequency multiplication technology based on
total digital phase-locked loop
ZHANG Zhiwen,ZENG Zhibing, LUO Longfu, WANG Wei,GUO Bin,WANG Chenglin
(College of Electrical & Information Engineering,Hunan University ,Changsha 410082, China)

Abstract: A synchronous frequency multiplication technology based on total DPLL(Digital Phase-Locked Loop)
is presented to follow grid frequency in real time and improve the pulse control precision of converter in
direct current transmission system,which adds a parameter-adaptive control module to traditional DPLL to
improve the phase-lock speed and precision. The synchronous frequency multiplication module designed by
the approximate compensation method based on it can multiply the grid frequency by any times to provide
precise clock for the control system of converter to improve the phase control precision and reduce the non-
characteristic harmonic. The synchronous frequency multiplication device based on total DPLL is designed in
QUARTUS  environment with FPGA (Field Programmable Gate Array). The simulative and experimental results
prove the correctness and advantage of the proposed technology.

Key words: DPLL; digital synchronous frequency multiplication; pulse producer; HVDC; FPGA



