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Range Bias and Time Bias

# 7838 = SIMOSATO 
# sat site date time dur rb mm err tb us err prec bad total 
AJI1 7838 2017/09/25 10:17 9 9 ( 7 )  -3.8 ( 3.2 ) 3 0 / 18
LAG1 7838 2017/09/25 12:09 19  5 ( 8 )   0.7 ( 9.8 ) 7 0 /  8
:
:



QC Reports from Hitotsubashi Univ



600	to	700	kB	
per	report



“Google	Analytics”	statistics:	last	5	years
>	43000	page	views	(“wget”	users	&	direct	fetching	not	included)	
Thank	you	for	visiting	us! #	page	views



QC Reports from Hitotsubashi Univ

More	frequent	and	fresher
1999-Weekly
2005- Daily
2012- Subdaily (every	6	hrs)
New	report	uploaded	at	2.30,	8.30,	14.30,	20.30	UTC.

Updates:
2014-2015			Automatic	anomaly	detection

à Internal	email	notification	à Human	decision
à RapidServiceMail (roughly	10	messages/year)

2017.5			9	GNSS	satellites	added
2017.6			TRF	switched	to	SLRF2014	(was	SLR2008)

POD	software	“c5++”	upgraded



How to detect anomalous passes 

Statistical	and	automatic	procedure
・Read	past	10	sets	(20	weeks)	for	each	station
・Assess	both	the	formal	error	in	“(	)”

and	the	stdev of	the	past	data

Filters		:

Multiple	
satellites	?

Out	of
3×formal
error	?

3	or	more
anomalous
passes	?

Out	of
3×stdev

?



Quick QC

Quick	feedback	to	the	stations	
16	incidents	reported	via	RapidServiceMail (operated	
at	DGFI)	in	the	last	1	year.	15	from	HITU	&	1	from	DGFI.
Improved	responses	&	quick	recovery.
Obsolete	contact	info	remaining	on	the	ILRS	Website.	

Visualization	&	Combination/Comparison	
NERC,	JCET:	Web	Tools
AIUB:	Combined	RB	Report
ILRS	CB:	Global	Performance	Card
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• Frequency of processing 4 hours
• Results published at DGFI-Webpage (https://ilrs.dgfi.tum.de/quality/weekly_biases/)

• List per satellite, passbased range and time biases, weekly files
• List per station (2015 – actual date)

• Lageos1/2 range biases with errors and running averages
• All spherical satellites running averages

• Used Software: DOGSOC 5.4
• Weekly arcs
• Bias estimation and outlier detection

• Rapid Service Mail:
• In case of big (> 15 cm) range bias or (> 0.1 msec) time bias
• Only after check of validity
• Check if other centres have already contacted station
• Distribution to Rapid Service Mail and station representatives

• No of Rapid Service Mails from DGFI-TUM:
• 2017: 0
• 2016: 4
• < 2016: 23

Quality control at DGFI-TUM
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Lageos1 GPS week 1967: (part)

Example of weekly files
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Wettzell

Example of station plots
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• Mailman based scripts
• Distribution to list members (presently 14)

• FTP-archive at: ftp://edc.dgfi.tum.de/pub/slr/rapidservicemail/
• Yearly directories
• Index of rapid service mails

Rapid Service Mail



#No	|	Date							|	From	|	Subject
130	|	2017-06-16	|	Toshimichi	Otsubo
|	(HITU)	-200	microsec time	bias	in	Mt	Stromlo	(7825)	data
129	|	2017-03-09	|	Van	Husson
|	(Van-Husson)	1	millisecond	time	bias	detected	in	Changchun	(7237)	data
128	|	2017-02-17	|	Toshimichi	Otsubo
|	(HITU)	1	ms time	bias	detected	in	Changchun	(7237)	data
127	|	2016-12-22	|	Toshimichi	Otsubo
|	(HITU)	-150	microsec time	bias	in	Mt	Stromlo	(7825)	data
126	|	2016-11-24	|	Toshimichi	Otsubo
|	(HITU)	26	m	range	bias	in	Mt	Stromlo	(7825)	data
125	|	2016-10-03	|	Toshimichi	Otsubo
|	(HITU)	2.2	msec time	bias	in	Simeiz data

Changchun	&	Mt	Stromlo	reacted	quickly	and	solved	the	
problems	sometimes	before	my	message.



LAG1 7825 2016/12/17 23:22  36      21 (     8 )        0.9 (    3.5 )     4   0 /   8    7  928.0 289.7  46   26349    6    3 0 0 0  532

LAG2 7825 2016/12/18 00:10  22      28 (    18 )       15.1 (   12.4 )     3   0 /   7    7  928.1 291.1  42   26349    7    3 0 0 0  532

AJI1 7825 2016/12/18 01:36   8       1 (     6 )       -0.7 (    2.6 )    10   0 /  18   25  927.7 292.4  37   26349   15    3 0 0 0  532

AJI1 7825 2016/12/18 03:40   9      -5 (     5 )        0.9 (    2.5 )     8   0 /  19   22  927.0 294.7  27   26349    0    3 0 0 0  532

LARS 7825 2016/12/18 04:06   6      32 (     9 )       -2.9 (    2.9 )     4   0 /   5    5  926.9 295.1  28   26349    0    3 0 0 0  532

STEL 7825 2016/12/18 04:36   6       5 (     4 )        0.5 (    1.0 )     2   0 /  14    3  926.8 295.2  28   26349    0    3 0 0 0  532

JAS3 7825 2016/12/18 05:32   6      17 (     3 )      -11.3 (    1.6 )     2   0 /  26    5  926.7 293.0  45   26349    0    3 0 0 0  532

AJI1 7825 2016/12/18 05:43   8      -4 (     5 )        0.5 (    1.9 )     6   0 /  19   24  926.7 292.7  46   26349    0    3 0 0 0  532

STRL 7825 2016/12/18 05:53   8       5 (     7 )      -10.2 (    1.4 )     6   0 /   8    4  926.9 292.6  45   26349    0    3 0 0 0  532

GA02 7825 2016/12/18 06:58 112       6 (     6 )  -------.- ( ----.- )     5   0 /   5   11  929.1 287.3  59   26349    0    3 0 0 0  532

STRL 7825 2016/12/18 07:46   0  ------ ( ----- )  -------.- ( ----.- ) ----- 0 /   1    1  928.6 288.1  56   26350    1    3 0 0 0  532

AJI1 7825 2016/12/18 07:52   3     -25 (    48 )       16.7 (   13.3 )     7   0 /   8   28  928.7 287.9  57   26350    1    3 0 0 0  532

F202 7825 2016/12/20 05:17  19       1 (     2 )  -------.- ( ----.- )     3   0 /   3    7  917.5 298.2  35   26349   -2    3 0 0 0  532

JAS3 7825 2016/12/20 06:21   4      40 (    10 )     -162.7 (    2.4 )     1   0 /  19    3  916.9 297.8  38   26347    2    4 0 0 0  532

STRL 7825 2016/12/20 06:37   2    -560 (    15 )  -------.- ( ----.- )     4   0 /   7    6  917.3 297.9  37   26347    2    4 0 0 0  532

GL28 7825 2016/12/20 06:47   5     109 (    19 )  -------.- ( ----.- )     8   0 /   2   15  917.4 297.9  36   26347    2    4 0 0 0  532

STRL 7825 2016/12/20 08:26   3       6 (     0 )     -164.0 (    0.3 )     0   4 /   8    5  918.7 296.6  30   26349   13    3 0 0 0  532

F208 7825 2016/12/20 11:28   7      14 (     7 )  -------.- ( ----.- )     5   0 /   3    6  920.3 293.2  37   26348   12    3 0 0 0  532

GL33 7825 2016/12/20 11:46  14      31 (    16 )  -------.- ( ----.- )     4   0 /   4    8  920.1 293.1  38   26348   13    3 0 0 0  532

STRL 7825 2016/12/20 12:05   8      14 (     4 )     -164.0 (    1.0 )     1   0 /  18    4  920.0 292.9  40   26348   13    3 0 0 0  532

LAG1 7825 2016/12/20 12:49  18      23 (     8 )     -158.1 (    9.6 )     3   3 /  11    7  920.0 290.9  45   26348   13    3 0 0 0  532

STRL 7825 2016/12/20 13:55   1     297 (    12 )  -------.- ( ----.- )     3   0 /   5    5  919.9 290.2  45   26348    2    3 0 0 0  532

LARS 7825 2016/12/20 14:06   0  ------ ( ----- )  -------.- ( ----.- ) ----- 0 /   1    2  920.0 290.1  46   26348    2    3 0 0 0  532

STEL 7825 2016/12/20 15:00   3      58 (    10 )     -154.4 (    4.8 )     3   0 /   8    6  919.9 289.5  46   26348    2    3 0 0 0  532

JAS3 7825 2016/12/20 16:10   9      19 (     2 )     -167.5 (    0.6 )     1   0 /  38    4  919.7 289.1  46   26351   16    4 0 0 0  532

LAG1 7825 2016/12/20 16:27   0  ------ ( ----- )  -------.- ( ----.- ) ----- 0 /   1    7  919.7 288.9  47   26351   16    4 0 0 0  532

STEL 7825 2016/12/20 16:42   1    -651 (     4 )  -------.- ( ----.- )     1   0 /   5    6  919.7 288.5  49   26351    0    4 0 0 0  532

GA04 7825 2016/12/20 17:48   7       2 (     9 )  -------.- ( ----.- )     6   0 /   3   10  920.3 288.5  41   26351    2    4 0 0 0  532

LAG2 7825 2016/12/20 18:27   9      17 (    12 )     -176.6 (   19.2 )     2   0 /   6    8  920.9 288.8  38   26351    0    4 0 0 0  532

GA03 7825 2016/12/20 20:58  21     -17 (    10 )  -------.- ( ----.- )     2   0 /   6   10  922.5 288.9  47   26351   -1    3 0 0 0  532

GL28 7825 2016/12/20 21:42  23      -2 (    16 )  -------.- ( ----.- )    13   0 /   3   13  922.8 290.7  40   26351   -1    3 0 0 0  532

LAG2 7825 2016/12/20 22:38  16      15 (     2 )     -152.4 (    3.8 )     1   0 /   9    6  922.8 292.5  35   26349    1    3 0 0 0  532

LAG1 7825 2016/12/20 23:11  19      27 (    16 )     -169.2 (    7.7 )     2   0 /   9    5  923.1 293.6  33   26349    1    3 0 0 0  532

LARS 7825 2016/12/21 02:59   1    -665 (    10 )  -------.- ( ----.- )     2   0 /   4    4  922.9 297.8  27   26351   -1    4 0 0 0  532

LAG2 7825 2016/12/21 03:22   1    -360 (    61 )  -------.- ( ----.- )     9   0 /   2    9  922.7 297.6  27   26351   -1    4 0 0 0  532

LARS 7825 2016/12/21 04:52   1       5 (     4 )  -------.- ( ----.- )     1   0 /   4    3  922.8 298.7  27   26349   -1    3 0 0 0  532

STEL 7825 2016/12/21 04:57   3    -178 (   110 )     -106.4 (   30.1 )    23   0 /   6    3  922.7 299.1  26   26349   -1    3 0 0 0  532

STRL 7825 2016/12/21 05:01   6     -43 (     6 )     -155.1 (    1.5 )     2   0 /  14    5  922.7 299.1  26   26349   -1    3 0 0 0  532

AJI1 7825 2016/12/21 05:08   5      14 (    88 )     -158.6 (   22.7 )     8   0 /  12   28  922.7 298.9  26   26349   -1    3 0 0 0  532

JAS3 7825 2016/12/21 06:44   2    -661 (     4 )  -------.- ( ----.- )     1   0 /  13    5  922.8 298.6  27   26349   -1    3 0 0 0  532

STRL 7825 2016/12/21 06:54   4     -34 (    12 )     -145.4 (    4.7 )     3   0 /  11    6  922.9 298.6  28   26349   -1    3 0 0 0  532

AJI1 7825 2016/12/21 07:09   4      15 (    58 )     -155.3 (   21.1 )     6   0 /   9   28  922.9 298.5  28   26349   12    3 0 0 0  532

GA01 7825 2016/12/21 07:52  94      22 (     9 )  -------.- ( ----.- )     3   0 /   7   10  924.3 293.4  52   26349   12    3 0 0 0  532

STRL 7825 2016/12/21 08:45   3      -3 (     8 )     -147.4 (   10.7 )     2   4 /   9    8  924.4 294.2  50   26349   12    3 0 0 0  532

GL33 7825 2016/12/21 09:46   0  ------ ( ----- )  -------.- ( ----.- ) ----- 0 /   1   11  925.5 288.8  75   26349   12    3 0 0 0  532

STRL 7825 2016/12/21 10:34   3      18 (    10 )     -151.9 (    4.4 )     2   0 /   8    5  927.1 287.4  80   26349   12    3 0 0 0  532

LAG1 7825 2016/12/21 21:48  19      28 (    34 )     -172.0 (   17.9 )     4   0 /   4    6  929.5 288.9  69   26349   14    3 0 0 0  532

AJI1 7825 2016/12/22 00:00   8      -9 (    21 )     -155.2 (    8.9 )     8   0 /  16   32  928.8 291.0  59   26349    1    3 0 0 0  532

LAG2 7825 2016/12/22 00:53   4     163 (    14 )  -------.- ( ----.- )    11   2 /   4   11  928.6 293.1  50   26351   -1    3 0 0 0  532

LAG1 7825 2016/12/22 01:19  19      16 (    14 )     -175.2 (   19.5 )     3   2 /   6   10  928.3 293.5  49   26351   -1    3 0 0 0  532

AJI1 7825 2016/12/22 02:05   7      -5 (     9 )     -143.0 (    8.7 )     7   8 /  16   18  927.9 294.2  46   26351   -1    3 0 0 0  532

STRL 7825 2016/12/22 03:34   5      30 (     4 )     -169.0 (    1.6 )     1   0 /  12    5  927.0 296.2  41   26350   -1    4 0 0 0  532

STEL 7825 2016/12/22 04:30   5       6 (     5 )        4.9 (    1.1 )     1   0 /  12    5  926.6 296.7  40   26349    1    3 0 0 0  532

JAS3 7825 2016/12/22 05:05   8       3 (     2 )        0.5 (    0.5 )     1   0 /  36    4  926.4 297.4  38   26349    1    3 0 0 0  532

STRL 7825 2016/12/22 05:25   4      -4 (    17 )       -2.4 (    4.2 )     2   0 /  10    4  926.1 297.1  38   26349    1    3 0 0 0  532

System	reboot	at
4:00,	22	Dec.
(C	Moore)



Final Remarks

QC	reports	useful	to	minimise the	anomalous	data	flowing.
Please	give	a	reply	when	we	send	an	alert	message.

Large	bias	(>	10	cm)	less	harmful	than	small	(a	few	cm	or	less)	bias.

Fewer	issues	reported	in	2017.		
Good	communications!
Keep	the	site	log	(àILRS	web)	info	fresh.

Leap	second	on	1	Jan	2017.
No	bias	detected.
Significantly	reduced	observations	on	1	Jan.


