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Introduction: The project on “Next-generation algorithms for navigation, geodesy and earth sciences under modernized Global Navigation Satellite Systems
(GNSS)” has been under development in the scope of the GEOIDE Network. In this presentation we display an overview of some of the activities which have been
taken place under this project. They involve: (a) Processing and analysis of real modernized GNSS data (L2C) as well as simulated data; (b) Designing algorithms
for precise point positioning (c)Study of the improvement of ambiguity resolution with modernized GNSS signals; (d) Development of a PPP software with options
to calibrate satellite and receiver phase biases

IMPROVEMENT OF AMBIGUITY RESOLUTION Precise GPS Point Positioning )]
WITH MODERNIZED GNSS SIGNALS (1/2)

Precise point positioning (PPP) is a positioning technique in which a single
receiver is used to determine its coordinates. It is said to be “precise”

Based on the normal equation matrix a theoretical discrimination because preﬂse Ptr:ductt; iu?’lgpai th: satellite orbits are usecll itn the data
- = 5 3 i processing. More than that, echniques use a very complete

factor for ambiguity resolution was derived. It can be obtained mathematical model to account for the several effects present in GPS
without actual observations and allows to judge the instantaneous signals, to achieve the best accuracy that can be possibly met with one
ambiguity resolution potential for a given constellation. slngle;recelver;
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Extensive simulations for GPS, Galileo and combined CALIBRATION OF RECEIVER PHASE
constellations were performed, showing the improvements BIASES (1/2)
obtained by a hybrid solution in the dual and triple frequency

The calibration of receiver phase biases GAPS (GPS Analysis and Positioning Software) is a PPP software package
. £ the ke 1 ts to be able t which has been developed at UNB. Besides its use for coordinates
1s one ot the key elements to be able to determination, UNB researchers designed GAPS to be alsc used as a tool for

% R univERsiTE fix phase ambiguity in PPP and to GPS data analysis and quality contrel.
IEOIDE PROJECT #1 35 8 LAVAL| potentially reach cm accuracy level

without long convergence periods.

cases.

Eng

IMPROVEMENT OF AMBIGUITY RESOLUTION UNB3 Station — New GPS Signal UA),B)

WITH MODERNIZED GNSS SIGNALS (2/2) The use of errorless code and phase
i fi e o The United States started an extensive modernization program to provide
signals from a hardware simulator ! et progr: Provice
. f . . R better service te Global Pasiticning System (GPS) users. This modernization
Slmu_late_d SUCC€S$ ra_te for |n§tantaneous integer would (theoretically) allow to isolate program includes launching of modernized GPS satellites, transmitting a new
23’1b|quﬂV resolution in the trinle freauency case receiver phase biases, since all errors open civil signal, called L2C.
% are set to zero (including satellite phase

biases).

§ kb

H ‘A‘W*.\‘.‘n-"a-"'.r‘m-‘;w ‘,‘\l"“'\‘}
——HYBRID (L1, L2, L5; E1, E6, ES) q
——GPS(L1, 12,15
——GALILEO(E1, E6, ES)

Sucess rate [%]
K

B Spirent Simulator

00 01 02 03 04 05 08 07 08 09 10

Normalized ionospheric noise [m]
Boukhecha (2006

)
3QE}JIDE PROJECT 61 m\?ﬂf

CALIBRATION OF RECEIVER PHASE BIASES (2/2)

Biais de phase sur la bande large

T T | GPS station UNB3 is operated with a Trimble NetR5 receiver. This receiver is
Widelane phase blas

4 2 owned by Trimble and it is on loan to UNB. In compensation for this loan, the
03 1 Acknowledgments members of the GPS Group provide feedback to Trimble with respect to
% 0zt performance of the receiver and its related utilities.
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- Receiver phase biases were similar for each satellite {for simulated signals) | | L2C network M

- Receiver phase biases were different from session to session .

- Receiver (absolute) code biases affects the estimation of phase biases A new GPS data analysis and -

- Receiver temperature variations caused a drift in the calibration values positioning tool |
3. - Delays in the simulator electronic components have also to be investigated

L2 B B B BT )

UNIVERSITE

EOIDE PROJECT &1

FEiE
e
i 55
Lt

* XXIV International Union of Geodesy and Geophysics General Assembly *
Perugia, Italy, 2 — 13 July, 2007




