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STATION DEPENDENT MULTIPATH EFFECT
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Multipath geometry – additional path length
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”SIMPLIFIED REALITY” – SIMPLE RAY GEOMETRY
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Influence antenna height and elevation – simulation
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Influence antenna height and elevation – practice
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Influence antenna height and elevation – practice
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Overview mitigation techniques – general
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Station calibration of reference stations – detail (1)

IGS Workshop 2012 – Antenna Calibration Modeling and Errors 9

ASSUMPTION: STABLE ENVIRONMENT

TRUE? ⇒ How about changing vegetation, rain, snow etc.?

(1) model of reflecting surfaces in

close vicinity geometry + reflection

properties, ray tracing (Lau &

Cross 2007; Liso Nicolás et al.

2011)

+ model of physical cause

– model deficiencies
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(2) analysis of signal quality (C/N0),

estimate carrier phase corrections

(Comp & Axelrad 1996; Bilich &

Larson 2007; Rost & Wanninger 2009)

+ adapts to changing environment

– geometrical assumptions on

reflectors, single main reflector
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Station calibration of reference stations – detail (2)
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(3) analysis of carrier phase residuals of past observations, time stacking

⇒ correction of present observation

❑ Precise Point Positioning (PPP)

(Lidberg et al. 2007; Moore et al.

2012)

+ applicable to all stations without

additional effort

– ionosphere-free only,

far-field multipath only
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❑ regional network of stations

(Wanninger & May 2000)

+ applicable to all stations of a

regional network without

additional effort

– mainly for ionosphere-free,

far-field multipath only
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Station calibration of reference stations – detail (3)
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(3) analysis of carrier phase residuals of past observations, time stacking

⇒ correction of present observation

❑ additional temporary local site with low multipath

+ L1/L2/L5 – large efforts and costs

❍ directional antenna (Park et al. 2004)

❍ robot (kinematic site, multipath → noise)

(Böder et al. 2001)

❍ high poles (Wübbena et al. 2010)
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CARRIER PHASE MULTIPATH:

❑ far-field effects → residuals → corrections,

❑ near-field effects → parameters → ground-truth?

DETECTION:

❑ far-field effects in ionosphere-free

carrier phase observation residuals

CORRECTION of L1/L2/L5 carrier phase observations:

❑ most promising → additional local observations

❑ but → large effort and costs

❑ but → environmental changes (vegetation, rain, snow etc.)
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Park, K.-D., Elósegui, P., Davis, J. L., Jarlemark, P. O. J., Corey, B. E., Niell, A. E. & Andreatta, V. A. (2004). Development of an
antenna and multipath calibration system for Global Positioning System sites. Radio Science, 39(RS5002), 1 – 13. doi:
10.1029/2003RS002999

Ray, J., Crump, D. & Chin, M. (2007). New global positioning system reference station in Brazil. GPS Solutions, 11(1), 1 – 10. doi:
10.1007/s10291-006-0032-x

Rost, C., & Wanninger, L. (2009). Carrier phase multipath mitigation based on GNSS signal quality measurements. Journal of
Applied Geodesy , 3(2), 81 – 87. doi: 10.1515/JAG.2009.009

Septentrio satellite navigation. (2012). Retrieved 26.06.2012, from http://www.septentrio.com

Trimble Navigation Limited. (2012). Retrieved 26.06.2012, from http://www.trimble.com

Wanninger, L., & May, M. (2000). Carrier Phase Multipath Calibration of GPS Reference Stations. In Proceedings of the 13th
International Technical Meeting of the Satellite Division of the Institute of Navigation : ION GPS 2000 (pp. 132 – 144). Salt Lake
City, UT.
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