Quelquesinfossur le systeme GPS
par Secadall

Tout d' aord , GPS Signifie Globa Postionnement Sysem.

Le systéme GPS permet de savoir avec précison votre positionnement sur notre bonne veille
planéte Terre.

Un réseau de 24 satellites (répartie sur 6 orbites et Stuésa20 000 kms) gravite autour de la
terre et envoie en permanence desinformation , le tout étant géré par I’ armée américaine.
Afin de connditre sa position exacte, il et nécessaire de posséder un récepteur GPS
(actudlement lamode est au 12 canaux , ¢ ‘et adire la possbilité de recevoir smultanément
12 satellites) .

Fonctionnement sommaired’ un récepteur GPS :

Lalocalisation de votre postion s * effectue par triangulation.

Votre récepteur recoit et andyse lesinformations envoyeées par les différent satelite visble au
moment de " acquistion du sgnd .

Connaissant la vitesse de propagation des ondes,, le temps mis pour la réception des info
envoyées par le satellite , le processeur de votre GPS va vous afficher en quelque milli
secondes votre positionnement sur terre .

le signal GPS:

Les satellites émettent en permanence en bande L sur 2 fréquences:

L1=1575,42 Mhz
L2=1227,60 Mhz.

Chaque satellite signe numériquement sont émission et peut ainsi étre identifié.

Il existe bien entendu ne nombreux type de récepteur GPS , du simple circuit électronique (trés
pratique pour la fabrication de balise auto émettrice) au récepteur GPS avec cartographie intégré. A
vous d’ acheter celui qui correspond le mieux a I'utilisation que vous voulez en faire.
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·  L1=1575,42 Mhz
·  L2=1227,60 Mhz.


Introduction au GPS différentidl (DGPS)

Le systéme DGPS permet de corriger les erreurs (Temps de propagation des signaux, positions des
satellites,...) et le brouillage (SA introduit par I'armée américaine) du systeme GPS. Le principe est
simple: un récepteur GPS fixe calcule les erreurs par rapport a sa position qu'il connait et il envoie les
facteurs de correction. Il utilise les bandes FM et envoie les informations de correction sur le canal
RDS (Radio Data System) qui est aussi utilisé par exemple sur les auto radios pour changer
automatiqguement la fréquence de réception d'un poste donné.

Il est possible d’ obtenir une précision de position différentiel supérieure & 10 metresal’aide
du DGPS en ' utilisant que les Sgnauix du service de positionnement standard.

Fonctionnement du DGPS ?

Une dation de référence DGPS et ingtdlée le long d’ une voie navigable cotiere dans une
position fixe dont on connait avec précision les coordonnées. Le récepteur GPS dela gtation
mesure les sgnaux de tous les satdllites en vue. Comme la station se trouve & un endroit de
coordonnées connues, dle est capable de résoudre I’ équation du temps de parcours rédl et du
temps de parcours théorique de chague signal des satellites. La station de référence peut alors
déterminer n'importe qudle erreur tempordle. La station différentielle transmet les

corrections a effectuer atous les satellites en vue. Le récepteur embarqué ne prend en compte
gue les corrections applicables aux satellites qu'il utilise pour la solution de navigation.

L e degréde précision du GPS

Le GPS offre deux niveaux de service : un service de positionnement standard (SPS),
accessible atout utilisateur, et un systéme de positionnement précis (PPS) dont I’ acces est
réserve principaement aux militaires américains. Le SPS offre une précison de I’ ordre de
20 metres dans le plan horizontal, 95 % du temps.
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10 mètres

Michael
20 mètres dans le plan horizontal, 95 % du temps.
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Programmation sous VB
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Aide a la programmation d’ un soft pour interprétation des données envoyés par un récepteur
GPS :

Si vous vous souhaitez faire un programme d’ interprétation des données GPS , ces quelques
phrases au format NMEA (I'un des formats les plus utilisé pour les information de positionnement
GPS) vous seront certainement utiles.

(S vous étes intéréssés par ce type de programme ,je peut vous faire parvenir une maguette de
projet en VB 6.0, contactez moi par mail : secadall@yahoo.fr )

Phrases NMEA envoyées par lerécepteur GPS (versle PC par exemple) .

$GPALM
GPS Almanac Daa
A st of sentences transmitted by some Garmin unitsin response to a received

$PGRMO,GPALM,1 sentence. It can aso be received by some GPS units (eg. Garmin GPS
16 and GPS 17) to initidize the stored dmanac information in the unit.

$CPALM 1, 2, 3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15, *CC

1 = Total nunber of sentences in set
2 = Sentence sequence nunber in set
3 = Satellite number

4 = GPS week number

5 = Bits 17 to 24 of al manac page indicating SV health
6 = Eccentricity

7 = Reference time of al manac

8 = Inclination angle

9 = Right ascension rate

10 = Semi mmjor axis route

11 = Argunent of perigee (onega)

12 = Ascensi on node | ongitude

13 = Mean anonaly

14 = af 0 cl ock paraneter

15 = afl cl ock paraneter



$GPBOD

Bearing Origin to Destintion

eg. BOD, 045., T, 023., M DEST, START
045., T beari ng 045 degrees True from " START" to "DEST"
023., M breai ng 023 degrees Magnetic from " START" to "DEST"
DEST destinati on waypoint |ID
START origin waypoint |ID

Example 1: $GPBOD,099.3,T,105.6,M,POINTB,*01

Waypoint ID: "POINTB" Bearing 99.3 True, 105.6 Magnetic

This sentence is trangmitted in the GOTO mode, without an active route on your GPS.
WARNING: thisis the bearing from the moment you press enter in the GOTO page to the
destination waypoint and is NOT updated dynamicaly! To update the information, (current
bearing to waypoint), you will have to press enter in the GOTO page again.

Example 2: $GPBOD,097.0,T,103.2,M,POINTB,POINTA*52

This sentence is transmitted when aroute is active. It contains the active leg informetion:

origin waypoint "POINTA" and destination waypoint "POINTB", bearing between the two
points 97.0 True, 103.2 Magnetic. It does NOT display the bearing from current location to
destination waypoint! WARNING Again this information does not change until you are on
the next leg of the route. (The bearing from POINTA to POINTB does not change during the
timeyou areon thisleg.)

$GPBWC

Bearing and distance to waypoint, greet circle

egl. $GPBWC, 081837, ,,,,, T, ,M,N, *13

BWC, 225444, 4917. 24, N, 12309. 57, W051. 9, T, 031. 6, M 001. 3, N, 004* 29
225444 UTC time of fix 22:54:44
4917. 24, N Latitude of waypoi nt
12309. 57, W Longitude of waypoi nt

051.9, T Bearing to waypoi nt, degrees true
031.6, M Bearing to waypoi nt, degrees magnetic
001. 3, N Di stance to waypoint, Nautical mles
004 Waypoint 1D

eg2. $CPBWC, 220516, 5130. 02, N, 00046. 34, W 213. 8, T, 218. 0, M 0004. 6, N, EGLM 11

1 2 3 4 5 6 7 8 9 10 11 12 13
1 220516 ti mestanp
2 5130. 02 Latitude of next waypoint
3 N Nor t h/ Sout h
4 00046. 34 Longi tude of next waypoi nt
5 w East / West
6 213.0 True track to waypoint
7 T True Track



8 218.0

range to waypoi nt
unit of range to waypoint,

9 M Magneti c

10 0004. 6

11 N

12 EGLM Waypoi nt nane

13 *11 checksum
SGPGGA

Globa Postioning System Fix Data

Magnetic track to waypoi nt

N = Nautical mles

egl. $GPGGA,170834,4124.8963,N,08151.6838,W,1,05,1.5,280.2,M ,-34.0,M,,,* 75

Name

Sentence |dentifier
Time

Latitude
Longitude

Fix Qudity:

- 0=Invdid

- 1=GPSfix

- 2=DGPSfix
Number of Satdlites

Horizontd Dilution of Precison
(HDOP)

Altitude

Height of geoid above WGS84
dlipsoid

Time since last DGPS update
DGPS reference ation id

Checksum

Courtesy of Brian McClure, N8PQI.

Example
Data

$GPGGA
170834
4124.8963, N

08151.6838,
\W

05
15
280.2, M
-34.0, M

blank
blank

*75

Description

Globa Postioning System Fix Data
17:08:34 UTC
41d 24.8963' N or 41d 24' 54" N

81d 51.6838' W or 81d 51' 41" W

Dataisfrom a GPSfix

5 Sadlitesarein view

Relative accuracy of horizontal postion

280.2 meters above mean sea leve
-34.0 meters

No last update
No sation id

Used by program to check for
transmisson errors

Globd Pogtioning System Fix Data. Time, position and fix related data for a GPS receiver.

eg2. $GPGGA ,hhmmss.ss,ddmm.mmm,a,dddmm. mmm,b,g,xx,p.p,ab,M,c.d,M x.x,nnnn

hhmmss.ss= UTC of pogtion
ddmm.mmm = |etitude of pogtion
a=N or S, latitutde hemisphere
dddmm.mmm = longitude of pogition



b = E or W, longitude hemisphere

g = GPS Qudlity indicator (0=No fix, 1=Non-differentid GPSfix, 2=Differentid GPSfix,
6=Edimated fix)

XX = number of satdlitesin use

p.p = horizontd dilution of precison

ab = Antenna atitude above mean-sea-leve

M = units of antenna atitude, meters

c.d = Geoidd height

M = units of geoidd height, meters

x.x = Age of Differentid GPS data (seconds since last vaid RTCM transmisson)
nnnn = Differentia reference ation 1D, 0000 to 1023

$GPGLL

Geographic Pogition, Latitude / Longitude and time.

egl. $CPGLL, 3751. 65, S, 14507. 36, E*77
eg2. $CPGLL, 4916. 45, N, 12311. 12, W 225444, A

4916. 46, N Latitude 49 deg. 16.45 nmin. North
12311.12, W Longitude 123 deg. 11.12 min. West
225444 Fi x taken at 22:54:44 UTC

A Data valid

eg3. $CPGLL, 5133. 81, N, 00042. 25, W75

1 2 3 4 5

1 5133. 81 Current | atitude

2 N Nor t h/ Sout h

3 00042.25 Current |ongitude

4 W East / West

5 *75 checksum
$--GLL lILILayyyyy.yy,ahhmmssssA Il = Latitude of position
a=NorS
yyyyy.yy = Longitude of postion
a=EorW

hhmmss.ss= UTC of pogtion
A = gtatus. A = vdid data

$GPGSA

GPS DOP and active satdlites

egl. $GPGSA A 3,,,,,, 16, 18,,22,24,,,3.6,2.1,2.2*3C
eg2. $CPGSA A 3,19, 28, 14, 18, 27, 22, 31, 39, ,,,, 1.7,1.0,1.3*34



1 = Mode
M=Manual , forced to operate in 2D or 3D
A=Aut omatic, 3D/ 2D
2 = Mode
1=Fi x not avail able
2=2D
3=3D

3-14 = PRN' s of Satellite Vechicles (SV's) used in position fix (nul

unused fiel ds)

15 = Position Dilution of Precision (PDOP)
16 = Horizontal Dilution of Precision (HDOP)
17 = Vertical Dilution of Precision (VDOP)

GPS Sadlitesin view

eg. $GPGSY, 3,1, 11, 03, 03, 111, 00, 04, 15, 270, 00, 06, 01, 010, 00, 13, 06, 292, 00* 74
$CPGSV, 3, 2, 11, 14, 25, 170, 00, 16, 57, 208, 39, 18, 67, 296, 40, 19, 40, 246, 00*74

$CPGSV, 3, 3, 11, 22, 42,067, 42, 24, 14, 311, 43, 27, 05, 244, 00, ,,, *4D

$GPGSY, 1, 1, 13, 02, 02, 213, , 03, - 3, 000, , 11, 00, 121, , 14, 13, 172, 05*62

Total nunber of nessages of this type in this cycle
Message nunber

Total nunber of SVs in view

SV PRN nunber

El evation in degrees, 90 maxi mum

Azi mut h, degrees fromtrue north, 000 to 359

SNR, 00-99 dB (null when not tracking)

I nformati on about second SV, sane as field 4-7
Informati on about third SV, sane as field 4-7
16-19= Informati on about fourth SV, sane as field 4-7
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$GPHDT

Heading, True.

Actud vessdl heading in degrees Ture produced by any device or system producing true
heading.

$--HDT xx, T
x.X = Heading, degrees True

$GPROO



List of waypoint IDs in currently active route

egl. $CGPROO, EGLL, EGLM EGTB, EGUB, EGTK, MBOT, EGTB, , ,,,,, *58
eg2. $CPROO, M NST, CHATN, CHAT1, CHATW CHATM CHATE, 003, 004, 005, 006, 007, ,, *05

Li st of waypoints. This alternates with $GPWPL cycl e
which itself cycles waypoints.

$GPRMA

Recommended minimum specific LoranC data
eg. $GPRVA A ITT,NIT11,WX,y,ss.s,ccc,vv.v, Whh
A = Data status

Il = Latitude

N = NS

1l = longitude

S = WE

X = not used

y = not used

ss.s = Speed over ground in knots
ccc = Course over ground

vv.v = Variation

W = Direction of variation E/W
hh = Checksum

$GPRMB

Recommended minimum navigation information (sent by nav. receiver when a destination
waypoint is active)

egl. $GPRMB, A, 0. 66, L, 003, 004, 4917. 24, N, 12309. 57, W 001. 3, 052. 5, 000. 5, V*0B

A Data status A = OK, V = warning

0.66, L Cross-track error (nautical nmles, 9.9 max.),
steer Left to correct (or R = right)

003 Oigin waypoint |ID

004 Desti nati on waypoint 1D

4917. 24, N Destinati on waypoint latitude 49 deg. 17.24 nmin. N
12309. 57, W Destination waypoint |ongitude 123 deg. 09.57 min

w
001.3 Range to destination, nautical mles
052.5 True bearing to destination
000.5 Vel ocity towards destination, knots
V Arrival alarm A = arrived, V = not arrived
*0B mandat ory checksum

eg2. $GPRMB, A 4.08, L, EGLL, EGLM 5130. 02, N, 00046. 34, W 004. 6, 213. 9, 122. 9, A*3D
1 2 3 4 5 6 7 8 9 10 11 12 13

1 A validity



2 4.08 of f track
3 L Steer Left (L/R)
4 EGLL | ast waypoi nt
5 EGLM next waypoi nt
6 5130. 02 Latitude of Next waypoint
7 N Nor t h/ Sout h
8 00046. 34 Longi tude of next waypoi nt
9 w East / West
10 004. 6 Range
11 213.9 bearing to waypt.
12 122.9 closing velocity
13 A validity
14 *3D checksum
eg3. $CGPRMB, A, x.Xx,a,c--c,d--d,II11.11,e,yyyyy.yy,f,g.g,h.h,i.i,j*kk
1 = Data Status (V=navigation receiver warning)
2 = Crosstrack error in nautical niles
3 = Direction to steer (L or R} to correct error
4 = Oigin waypoint |D#
5 = Destination waypoint |D#
6 = Destination waypoint |atitude
7 = Nor S
8 = Destination waypoi nt |ongitude
9 = Eor W
10 = Range to destination in nautical mles
11 = Bearing to destination, degrees True
12 = Destination closing velocity in knots
13 = Arrival status; (A=entered or perpendi cul ar passed)
14 = Checksum
$GPRMC

Recommended minimum specific GPS/Trangt data

egl. $CGPRMC, 081836, A, 3751. 65, S, 14507. 36, E, 000. 0, 360. 0, 130998, 011. 3, E*62
eg2. $CPRMC, 225446, A, 4916. 45, N, 12311. 12, W 000. 5, 054. 7, 191194, 020. 3, E*68

225446 Time of fix 22:54:46 UTC

A Navi gation receiver warning A = Valid position, V =
War ni ng

4916. 45, N Latitude 49 deg. 16.45 min. North

12311.12, W Longitude 123 deg. 11.12 min. West

000.5 Speed over ground, Knots

054.7 Course Made Good, degrees true
191194 UTC Date of fix, 19 November 1994
020. 3, E Magnetic variation, 20.3 deg. East
*68 mandat ory checksum

eg3. $GPRMC, 220516, A, 5133. 82, N, 00042. 24, W 173. 8, 231. 8, 130694, 004. 2, W70
1 2 3 4 5 6 7 8 9 10 11 12

1 220516 Time Stanp
2 A validity - A-ok, V-invalid
3 5133. 82 current Latitude



4 N Nor t h/ Sout h

5 00042. 24 current Longitude
6 W East / West

7 173.8 Speed in knots

8 231.8 True course

9 130694 Date Stanp

10 004.2 Vari ati on

11 W East/ West

12 *70 checksum

eg4. for NMEA 0183 version 3.00 active the Mode indicator field is added

$GPRMC, hhmmss. ss, A LTTT. 1T, a, yyyyy. vy, a, X. X, X. X, ddmyy, x. X, a, nfhh
Field #
1 = UTC time of fix
2 = Data status (A=Valid position, V=navigation receiver warning)
3 = Latitude of fix
4 = N or S of longitude
5 = Longi tude of fix
6 = E or Wof |ongitude
7 = Speed over ground in knots
8 = Track nmade good in degrees True
9 = UTC date of fix
10 = Magnetic variation degrees (Easterly var. subtracts fromtrue
cour se)
11 = E or Wof magnetic variation
12 = Mbde indicator, (A=Autononous, D=Differential, E=Estimated, N=Data
not valid)
13 = Checksum
$GPRTE
Routes
eg

$CPRTE, 2, 1, ¢, 0, PBRCPK, PBRTO, PTELGR, PPLAND, PYAMBU, PPFAI R, PWARRN, PMORTL, PLI SM
R*73

$GPRTE, 2, 2, ¢, 0, PCRESY, GRYRI E, GCORI O, GAERR, GWESTG, 7FED* 34
12 4 5 .

Cc
3
1. Number of sentencesin sequence

2. Sentence number

3. 'c' = Current active route, 'w' = waypoint list starts with destination waypoint
4. Name or number of the active route

5. onwards, Names of waypointsin Route

$GPTRF

Trandgt Fix Data

Time, date, position, and information related to a TRANSIT Fix.



$-- TRF,hhmmss.ss oo LILayyyyy.yY,aX XXX XXX X XXX
hhmmssss=UTC of pogtion fix

XXxxxx = Date: dd/mmv/yy

LIl a= Latitude of position fix, N/S

yyyyy.yy,a= Longitude of pogtion fix, EEW

X.X = Elevation angle

XX = Number of iterations

X.X = Number of Doppler intervas

XX = Update distance, nautical miles

x.x = SadliteID

$GPSTN
Multiple DataID.

This sentence is transmitted before each individua sentence where thereis aneed for the
Listener to determine the exact source of dataiin the system. Examples might include dua-
frequency depthsounding equipment or equipment that integrates data from a number of
sources and produces a single output.

$--STN,xx
xX = Taker ID number, 00 to 99

$GPVBW

Dud Ground / Water Speed
Water referenced and ground referenced speed data.

$--VBW XX XX,A XXX XA

X.X = Longitudina water speed, knots

X.X = Transverse water speed, knots

A = Status. Water speed, A = Datavaid
x.X = Longitudina ground speed, knots
X.X = Transverse ground speed, knots

A = Status: Ground speed, A = Data vaid

SGPVTG

Track Made Good and Ground Speed.

egl. $GPVTG, 360.0, T, 348. 7, M 000. O, N, 000. O, K*43
eg2. $CGPVTG 054.7,T, 034.4, M 005. 5, N, 010. 2, K*41



054.7, T True course made good over ground, degrees

034.4, M Magneti c course nade good over ground, degrees
005.5,N Ground speed, N=Knots
010.2,K Ground speed, K=Kiloneters per hour

eg3. for NMEA 0183 version 3.00 active the Mdde indicator field
is added at the end
$GPVTG 054. 7, T,034. 4, M 005. 5, N, 010. 2, K, A*53
A Mode i ndi cator (A=Autononmous, D=Differential
E=Esti mat ed, N=Data not valid)

$GPWPL

Waypoint location

egl. $CPWPL, 4917. 16, N, 12310. 64, W 003*65

4917. 16, N Latitude of waypoi nt
12310. 64, W Longitude of waypoi nt
003 Waypoint 1D

When a route is active, this sentence is sent once for each
waypoint in the route, in sequence. When all waypoi nts have
been reported, GPROO is sent in the next data set. |In any
group of sentences, only one WPL sentence, or an ROO
sentence, will be sent.

eg2. $GPWPL, 5128. 62, N, 00027. 58, W EGLL*59

1 2 3 4 5 6
1 5128. 62 Latitude of nth waypoint on |ist
2 N Nor t h/ Sout h
3 00027.58 Longitude of nth waypoi nt
4 w East / West
5 EGLL I dent of nth waypoi nt
6 *59 checksum
$GPXTE

Cross Track Error, Measured

egl. $CPXTE, A, A 0.67,L,N

A General warning flag V = warning
(Loran-C Blink or SNR war ni ng)
A Not used for GPS (Loran-C cycle |lock flag)

0. 67 cross track error distance



L Steer left to correct error (or R for right)
N Di stance units - Nautical mles

eg2. $CPXTE, A A 4.07,L, N 6D
12 3 4 56

1 A validity

2 A cycle | ock

3 4. 07 di stance off track

4 L steer left (L/R

5 N di stance units

6 *6D checksum
$GPZDA
Date and Time

UTC, day, month, year, and local time zone.

$--ZDA , hhmmss.s5,X0¢, XX, XXX, XX, XX

hhmmssss=UTC

xx = Day, 01 to 31

xx = Month, 01 to 12

XXXX = Year

xx = Loca zone description, 00 to +/- 13 hours

xx = Locd zone minutes description (same sign as hours)
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