Accepted Manuscript

Impact of multi-constellation products and ambiguity resolution in Precise Point
Positioning for real-time measurements

Raquel M. Capilla, José Luis Berné Valero, Antonio Hermosilla Rodrigo

PII: S0263-2241(16)30747-3

DOI: http://dx.doi.org/10.1016/j.measurement.2016.12.047
Reference: MEASUR 4509

To appear in: Measurement

Received Date: 8 February 2016

Revised Date: 22 November 2016

Accepted Date: 26 December 2016

Please cite this article as: R.M. Capilla, J.L.B. Valero, A.H. Rodrigo, Impact of multi-constellation products and
ambiguity resolution in Precise Point Positioning for real-time measurements, Measurement (2016), doi: http://
dx.doi.org/10.1016/j.measurement.2016.12.047

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.measurement.2016.12.047
http://dx.doi.org/10.1016/j.measurement.2016.12.047
http://dx.doi.org/10.1016/j.measurement.2016.12.047

Impact of multi-constellation products and ambiguity resolution in
Precise Point Positioning for real-time measurements

Raquel M. Capilla?, José Luis Berné Valero®, Antonio Hermosilla Rodrigo®

& Cartographic Institute of Valencia, Av. 9 Octubre, CA90, Torre 1-1, 46018-Valencia, Spain,
racaro@upv.es

® Department of Cartographic Engineering, Geodesy and Photogrammetry, Polytechnic University
of Valencia, Camino de Vera s/n, 46022-Valencia, Spain, jlberne@cgf.upv.es

“Technical School of Engineering in Geodesy, Cartography and Surveying, Polytechnic University
of Valencia, Camino de Vera s/n, 46022-Valencia, Spain, anherro285@gmail.com

Abstract

Precise Point Positioning (PPP) has revolutionized Global Navigation Satellite Systems (GNSS)
processing. This computation method achieves precise positioning with a single receiver and un-
differenced observations. Its conceptual basis consists of solving the position with pseudo-range and
carrier-phase GNSS measurements, with the application of external clock and orbit satellite corrections,
previously estimated signal biases and atmospheric models computed in the International GNSS Service
or Analysis Centers. However, in the case study of real<time PPP, the computation engine requires
continuous streams of products that must meet certain availability requirements. In a case study of real-
time measurements the technique is very sensitive to outliers in products and changes in the constellation
geometry. As a result, there are long initialization periods, losses of convergence and a lack of accuracy
in the results. This study shows how multi-constellation approaches for external products reduce loss of
convergence and outliers in the real-time PPP solutions and also highlights the impact that ambiguity
resolution has.
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