Calibration of a GPS Receiver using the traveling BIPM H receiver

Guidelines and operational procedures

Version 3.0

P. Moussay, 23 July 2002

1. Description of the equipment

Equipment supplied:

· GPS TTS2 prototype BIPM H

· Antenna with choke ring plane

· Antenna cable 

Other non-supplied necessary equipment:

· VGA /SVGA screen.

2. Set-up of the BIPM H receiver

Hardware
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Figure 1: General set-up 

Software for data acquisition:

The acquisition software was written by J. Nawrocki in collaboration with W. Lewandowski.

It’s usage will be discussed in Annex 1.

Coordinates:

Coordinates of the phase centre of the portable antenna, are to determined to an uncertainty of a few centimeters relative to the phase centre of the local antenna,

Signal and Delays:

All signal inputs are to be related to the local UTC.

The delay to local UTC of the 1 PPS supplied to the portable receiver has to be known.

3. Data report

For both local and portable receivers.

Figure describing the actual set-up with indication of all measured delays.

The information sheet in annex 2 should be filled

Log of events

Data from the portable and local receivers should be e-mailed to the BIPM immediately after the calibration is completed at each location.

They can also be put in the receiver in the directory named after your lab.

For safety reasons, all files should be recorded on an independent storage medium and kept by the laboratory until the end of the calibration trip.

For any questions or problems, please contact Philippe Moussay

e-mail : PMOUSSAY@BIPM.ORG

Acquisition software configuration


Once all the hardware setup is done, Switch the receiver (computer) on .

Boot in DOS mode (automatic.)

You should arrive directly in the directory C:\BIPMH with a screen like this:


If a directory named after your laboratory does not exist, please create one and copy in it all files from the directory NEWLAB

Move in your directory 

It should now contain at least these files:


EDIT the file PARAM.DAT

UPDATE these fields:





If you do not now the coordinates in X,Y and Z but in latitude longitude and height over the reference ellipsoid then reset X,Y and Z to zero and update these fields 

WARNING for south hemisphere:

Latitude must be entered with minus sign for degrees minutes and seconds ex: -10 –52 –12.568 

You should not have modify the other fields.

EXIT and SAVE the changes in PARAM.DAT

Start the acquisition from your directory with the command START.

The program can be stopped at any time using the escape key on the keyboard.

DATA are stored in weekly files BIPH.ddd where ddd are the last three digit of the MJD of the beginning of the GPS week.

BIPM GPS calibration information sheet


	Laboratory:
	NML (Sydney, Australia)

	Date and hour of the beginning of measurements:
	24/09/02 (MJD 52542) 04:14 UTC

	Date and hour of the end of measurements:
	02/10/02 (MJD 52549) 00:50 UTC

	Receiver setup information

	
	Local: 
	Portable: BIPM H

	( Maker:
	NML/Topcon
	BIPM

	( Type: 
	Topcon Euro-80
	TTS-2

	( Serial number: 
	8RQRFKXT534
	FR72753545

	( Receiver internal delay (GPS) : 
	46.5 ns nominal (uncalibrated)
	-19,36 ns

	( Receiver internal delay (GLO) : 
	
	

	( Antenna cable identification:
	TCDF-1
	C101

	   Corresponding cable delay : 
	75.9 ns ± 1 ns
	184,3 ns ± 0,4 ns

	( UTC cable identification:
	UTC(AUS) 9/1/02
	BIPM

	   Corresponding cable delay : 
	76.0 ns ± 1 ns
	24.76 ns ± 1 ns

	   Delay to local UTC :
	76.0 ns ± 1 ns
	24.76 ns ± 1 ns

	( Receiver trigger level: 
	0.5 V
	0.5 V

	( Coordinates reference frame: 
	ITRF 2000
	ITRF 2000

	   Latitude or X m
	–4 648 200.294
	–4 648 198.199

	   Longitude or Y m
	2 560 484.056
	2 560 482.139

	   Height or Z m
	–3 526 505.254
	–3 526 509.320

	Antenna information

	
	Local: 
	Portable:

	( Maker:
	Topcon
	Matsushita elec. works

	( Type: 
	Regant-1
	GPS

	( Serial number: 
	RA0122
	0709 AU 53022

	If the antenna is temperature stabilised

	( Set temperature value :
	N/A
	N/A

	Local antenna cable information

	( Maker:
	Rojone

	( Type: 
	LMR400

	( Is it a phase stabilised cable: 
	No

	( Length of cable outside the building :
	14 m

	General information

	( Rise time of the local UTC pulse:
	2.5 ns [10%–90%, using a 2 GHz CRO]

	( Is the laboratory air conditioned:
	Yes

	( Set temperature value and uncertainty :
	(19.5±1.0) ºC [measured range over calibration]

	( Set humidity value and uncertainty :
	(50 ± 10) %

	Cable delay control

	Cable identification
	delay measured by BIPM
	Delay measured by local method

	BIPM C101
	184,34 ns ± 0,4 ns
	183.94 ns ± 1 ns


	Plot of the experiment set-up:
Link to the local UTC of both receivers and Antenna positions

[image: image2.wmf]
The epoch of UTC(AUS) is defined as the epoch at which the 1pps pulse exits the front panel of Cs 340, and all cable delays are measured relative to this point.


	Description of the local method of cable delay measurement:

[image: image3.wmf]
The counter is externally referenced to Cs 340 via 10 MHz secondary distribution. The delay of the C101 antenna cable was measured with a TNC-to-BNC adapter added to each end of the cable.

Values reported for cable delays are the mean of 100 measurements, as calculated by the counter. The typical standard deviation of these measurements is 0.1ns. However, we observe a typical day-to-day variation of up to ±0.5 ns in the delay measured for a given cable, and we therefore estimate the uncertainty of this measurement method at ±1 ns.
























































This delays the Motorola 1PPS signal to make sure the counter will measure a positive value. It as been seen that the receiver does not take this delay at the first start-up.�You can verify if the delay was taken into account by checking the “count” field at the bottom right of the screen as soon as the receiver as locked on satellites.�If you think the delay was not taken into account, Please exit and restart the acquisition program.





ANNEX 1








ANNEX 2





This is the delay to your UTC





BIPH                              ;up to 8 first char.of datafile name


1                                 ;trans.switch:1-on, 0-off


9600                              ;baudrate: 9600,4800,2400,1200


1                                 ;parity, none:0, odd:1,even:2


8                                 ;data bits, 8 or 7


2                                 ;stopbits,  1 or 2





Time Section  BIPM                ;laboratory


184.34                            ;ant.cab.delay [ns] 


-19.36                            ;int.delay [ns] 21.7(Ant) + (-41.06)(Rec)


35.34                             ;ref.delay [ns] 


1000000                           ;Motorola PPS offset, must be integer! [ns]


FRAME = ITRF88                    ;reference frame


0.0 0.0   0.0                     ;latitude, wsp.ant.TSA w BIPM


0.0 0.0   0.0                     ;longitude


          0.0                     ;height o.reference ellipsoid


    4203642.173                   ;x


     162933.258                   ;y


    4778194.407                   ;z


UTC(LAB)                          ;reference clock


NO COMMENTS...                    ;comments, 80 char. max.











Le volume dans le lecteur C s'appelle MS-DOS_6   


 Le numéro de série du volume est 2436-3C07


 Répertoire de C:\BIPMH\BIPM





.            <REP>         03/09/01    7:10


..           <REP>         03/09/01    7:10


PARAM    DAT         1 257 09/08/01   12:05


SCH      ORG         1 170 27/03/01   13:39


RAM      DAT        74 226 03/09/01    9:54


        5 fichier(s)         76 653 octets


                        112 099 328 octets libres








Le volume dans le lecteur C s'appelle MS-DOS_6   


 Le numéro de série du volume est 2436-3C07


 Répertoire de C:\BIPMH





.            <REP>         09/04/01   14:19


..           <REP>         09/04/01   14:19


TP           <REP>         03/09/01    9:55


BIPM         <REP>         03/09/01    7:10


OP           <REP>         03/09/01    7:10


GUM          <REP>         03/09/01    7:10


LT           <REP>         03/09/01    7:11


AOS          <REP>         03/09/01    7:11


NEWLAB       <REP>         03/09/01    7:11


BIN          <REP>         03/09/01    7:12


       10 fichier(s)              0 octets


                        112 099 328 octets libres
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