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Motivation

® Enhancement of VLBI technique ..

® Integrating Earth Observing A’ <
Systems oy
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~24-hour GV Hybrid Observation

Summary of the Experiment T .. s
e G
Baseline Koganei-Kashima (~109km) -~ - < 1%; Kathi
. <}/ Baseline ~ 109knf-'> ashima
Period 12:12:00 25/12/09 =LT8 o g
—13:00:00 26/12/09 P T ). T o
Targets VLBI : 23 sources I i
GPS : 32 satellites \
Scans VLBI : 452 o b
GPS : 496 (2531 obs.)
Observing  VLBI : S(4chx8MHz)/
Freq. X(8chx8MHz) 0.0004
GPS : L1(1chx32MHz)/ g-gzg: [
L2(1chx32MHz) o000 |
Sampler&  K5/VSSP32 (Kondo et. al., 2008) § o
Recorder b
-0.0002
Correlator K5 software correlator 100003
-0'000412 1‘4 116 118 210 2l2 Ol() 0l2 014 016 Ol8 110 1AZ 14
fime (hour)
N‘cr \ Of=Cfjetm LR OE L B OCH IE E
’ 5/ AJOU UNIVERSITY




4/ 14

~Analysis

® Data set : lon-calibrated VLBI data

+ GPS L1 data

@ Lots of parameters(i.e. hydro. ,ion., rel., CRF, EOP,
and sat. coord.) are fixed or already corrected

® Unknown parameters :
/WD, Clock and Station coordinates
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~Design Matrix — VLBI only

T ;. VLBI Group delay
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Design Matrix — VLBI&GPS
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Design Matrix — VLBI&GPS
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- Design Matrix — This study
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Clock Offsets and Rates

Estimates : Piecewise linear offset
v ZWD Interval : start time ~ end time
v" Clocks
v' additional GPS cable delay VLBI ONLY _
v/ Station coordinates _ adjustments
: Clock offsets (ps -612.6 =167.4
Reference clock : Kashima (ps)
Clock rate (ps/s) -31.0 =£298.1
L1-apriori
5e-08 T T T T T T T T
ned : GPS + VLBI
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[ > | Clock offsets (ps) -612.6 =65.8
2008 P g O e B e & SEVe i
WL ee e 7 = . Clock rate (ps/s) -30.8 £117.1
-4e-08 = 4 , .
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time (hour)
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ZWD every 10 min.

VLBI ONLY VS. GPS+VLBI
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Station Coordinates

VLBI ONLY
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Potential for improvement

Since it was a pilot experiment, there are lots of missing
points

® Un-optimized frequency channel allocation for VLBI
@ Un-optimized correlation model for GPS
@ No phase/cable calibrator for GPS

(Parameter correlation btw. Cable & GPS coordinates)
Non Ion-calibrated GPS data
No atmospheric gradient
No tidal corrections
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Global Geodetic Observing System

Global GV hybrid network

® Estimating EOP, satellite coordinates and CRF
together.

® Tying satellite positions to CRF
® Determining UT1 with contribution of GPS
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Thank you for your attention!!!

FYI

Please take bus No. 14 in front of Agumar hotel.
It brings you to the stadium, Santiago Bernabeu.
No more matches in this week.

Tour is 16 €.
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