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Sensitivity analysis

< The sensitivity level provides information on the detection capability of
observing stations based on undetectable gross errors in a geodetic

network solution.

% Sensitivity is the minimum value of the undetectable gross errors by

hypothesis testing.

K/

% The location of the station in the network and the total weight of its

observations contribute to the sensitivity levels.
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Sensitivity analysis for combining VLBI with GNSS data

% The mathematical model:
[NVLBI 0 ] [xVLBI] B [nVLBI]
0 Ninss| Xonssl = Ingnss

(Nyisr + Ngyss)-X — (ypp + Ngyss) = 0

< The weighting factor:
(trace(Ngyss) + trace(Ny g,)) /2

. _ NAgpss
GNSs = . trace(Ngyss)
(trace(Ngyss) + trace(Ny,p, ))/ 2
Wyl =

trace(Ny, ;)

% Re-weighted mathematical model:

(Wygr-Nyier + Wenss- N GNSS)-x — (Wy - yLgr + Wenss-Ngnss) = 0

N,.x—n, =0
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Sensitivity analysis for combining VLBI with GNSS data

*+» The linearized form of the functional model at each co-location site:

l=L—Ly=AXY - AX)

Ax X X Opax
Ayl =1Y —|Y + [Oay
Azl LWZlygr L Zlgyss 192z

(Nw + Niocal tie)x - (nw + Nypcal tie) =0

% Sensitivity level of a station:

ldllmin = —F—=—=

. (W' PV)y s + (W PV)gpss

mOotal —
fvier + fonss
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VLBI and GNSS stations using for combination
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% 153 GNSS stations
(ITRF2014) evaluated with EPOS
% 17 VLBI stations (ITRF2014-
ICRF3)

VieVS@GFZ

evaluated with
5 co-located stations
(ITRF2014)

Co-location sites:
<*ONSA-ONSALA60
“*NYA1-NYALES20
»ZECK-ZELENCHK
<*MATE-MATERA
<+*HOB2-HOBART26
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Sensitivity levels of the VLBI antennas after the combination vs.
before the combination in the CONT14 session
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Effects of selected co-location sites on sensitivity levels
in the CONT14 Session

% Effects of selected co-location sites on sensitivity levels are investigated using four

scenarios.

Scenario 1 Scenario 2 Scenario 3 Scenario 4
ONSA-ONSALA60 ONSA-ONSALA60 ONSA-ONSALA60 ONSA-ONSALA60
(max. o) (min. o) (max. o) (min. o)
NYA1-NYALES20 NYA1-NYALES20 NYA1-NYALES20 NYA1-NYALES20
ZECK-ZELENCHK ZECK-ZELENCHK TSKB-TSUKUB32 TSKB-TSUKUB32
MATE-MATERA MATE-MATERA MATE-MATERA MATE-MATERA
HOB2-HOBART?26 HOB2-HOBART?26 HOB2-HOBART26 HOB2-HOBART?26
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Conclusions

% To increase the detection capability of the VLBI stations based on sensitivity, the

selection of the co-location sites is very important.

/7

< If co-location sites having minimum standard deviations are selected for the

combination, the better sensitivity levels will be obtained.

% The smaller the sensitivity levels, the better the identification of the gross errors
and the better the detection capability.
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Thank you!
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