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Tab. 3 Orbit and Clock Errors of Non-integer-hour and Integer-hour Data Blocks
RMS STD
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Fig.5 Orbit and Clock RMS Errors of Non-integer-hour and Integer-hour Data Blocks on DOY 122
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Abstract: GPS broadcast ephemeris provides orbit and clock error for real-time positioning applica-
tions, thus any abnormal effect in the broadcast ephemeris could cause significant influence on the po-
sitioning solution. Due to firmware anomalies in the GPS satellite and the ground control segments,
redundant navigation messages occur at times, i. e. another data block is unexpectedly generated 16 %
N (N=1,2,++,15) seconds prior to the GPST integer hour. These non-integer-hour blocks however
have not received much attention in terms of quality assessment. This paper first describes the three
types of non-integer-hour data blocks in GPS broadcast ephemeris. An assessment strategy is pro-
posed so as to conduct a comparison between the non-integer-hour and integer-hour data blocks with
respect to the IGS final products. The results indicate that non-integer-hour data blocks are not blun-
ders. Such non-integer-hour blocks can even provide better accuracies than corresponding integer-hour
data blocks based on one-week GPS broadcast ephemerides. Finally, recommendations about how to
utilize the GPS non-integer-block data blocks are provided.

Key words: GPS broadcast ephemeris; non-integer-hour data block; orbit error; clock error

First author: XIANG Tao, postgraduate, specializes in GNSS technique and its application. E-mail: xiangtao(@ whu. edu. cn
Corresponding author: SHI Junbo, PhD. E-mail: jbshi@sgg. whu. edu. cn

Foundation support: The Open Research Fund Program of Key Laboratory of Precise Engineering and Industry Surveying, National Ad-
ministration of Surveying, Mapping and Geoinformation, No. PF2012-13; the Open Research Fund Program of Guangxi Key Laboratory
of Spatial Information and Geomatics, No. 1103108-12; the Open Laboratory Program of Wuhan University, No. 2014005; the Experi-
mental Technology Program of Wuhan University, No. 2013005.



