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Overview of KGD2002 atjusiment 2121

@ KGD2002 is new Korean horizontal geodetic datum based on world
geodetic datum and was adopted on 15t January 2003.

@ KGD2002 was aligned ITRF2002(Epoch 2002.0) & GRS80 ellipsoid
and is compatible with international standard.

@ The steps of KGD2002 adjustment are shown in figure.
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-2nd order = 3rd order geode- = 3rd order geoge-
geodetic network tic network {1} tic network {2}
= 7 capaigns = 67 capaigns = 23 capaigns
= 214 points = 16 GPS blocks =10 GPS blocks
= completed in 2006 -completed in 2006 completed in 2008
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Steps of KGD2002 adjustment 421

@ The stepl consists of 7 campaigns and was adjusted as single
network in 2006. And , the baseline length is from 10km
to 100km.

@ In step 2 and step 3, 3 order geodetic networks were adjusted
by the GPS block. GPS blocks consist of nearby campaigns.

@ The step 2 consists of 67 campaigns & 16 GPS blocks and step 3
added 23 campaigns & 10 GPS blocks to step 2. The baseline
length was composed from 2km to 5km.

@ The campaigns are going to full cover all around country.
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Steps of KGD2002 adjustment
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@ This figures are network map of step 1-step 3.

[Lee et al., 2006 & 2007] [NGII, 2006; Lee et al., 2007]

@ From step 1 to step 3 have already been completed.

GPS 2nd geodetic network GPS block adjustment in 2006 ~ GPS block adjustment in 2008

@ The step 2 and step 3 were presented at FIG 2008 (Lee et al, 2008).

[NGII, 2008; Lee et al., 2009]
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GPS data 721

@ The integrated GPS network is a single network which was
combined with all GPS data of national control points
(e.g., CORS network, 2" and 3 order network)

@ All control points about 12,000 points TSR =
were measured by GPS technique = e EHN G
in 1996 to 2008. B e
E ,..,,-
@ In integrated GPS network adjustment, |- “f
it used GPS data such as next slides. BT a0
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Sample of GPS data 821
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Adjustment procedures
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@ The integrated GPS network was adjusted according to
procedures of next section 3.

@ It was adjusted by method of minimally constrained adjustment
for outlier detection.

@ Next, the integrated GPS network was adjusted by over
constrained adjustment and then computed
a official coordinate about 12,000 points.

@ It’s results were analyzed comparing with the results of network
adjustment of various types.

ﬁ;—‘}‘l XXIV FIG Congress 2010 Sydney, Australia, 11-16 April 2010 E @ r

Completion of network adjustment
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@ The adjustment of integrated
GPS network was completed
through adjustment procedures
ad previous slide.

@ This figure appear a network
map of integrated GPS network.

Integration GPS Network
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Results (1) 11/21

@ This figures appear the results of adjustment
(e.g., list file, residual histogram, adjustment results summary)
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Results (2) 12/21

@ This figures are control point data list and records of surveying
point and it is a summary of information of control point.
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Control point data list Records of surveying point
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Adjustment Procedure 1& 2
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@ In procedure 1, GPS data should be
arranged and checked. In case of
antenna height, APC, ARP, antenna
offset must be confirmed to apply
a exact height.

@ In procedure 2, GPS baseline
processing generate the 3-D
baseline vector and the VCV
matrix between points.

The outlier detection of GPS
data were checked through
miscloser calculation

of baseline vector.
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Adjustment Procedure 3 & 4
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@ In procedure 3, after GPS
network was adjusted by
minimally constrained method,
z'test and outlier detection of
GPS data was carried out.

And, the approximate accuracy
of GPS network was calculated.

@ In procedure 4, empirical stochastic
modelling was applied to reflection
of practical accuracy of GPS data.

It corrects the diagonal element
of variance-covariance matrix.

Flarl

!

Froceoure 1 : Cheok up of GPS data |

1

| Procedenc 21 GFS bascline processing

!

| Progedure - Winkmally gonsirained adjustment |

1

| Pracedurs 4 : Bngitical slochastic modalling |
i

Arecsdurs 51 Extanalon of qacdatis natwark
(GRS Bloek)

i

Prapsdurs § - Computtion of oHicil seomdnse
lintzqrated GFS netwark)

1

Proesck 7: Pubdlea, af ciflelal eoardina

!

| Fracedura§ ! Elavaticn by SPS Lawalling

| End

ﬁ;—‘}‘l XXIV FIG Congress 2010 Sydney, Australia, 11-16 April 2010 E @ r

Adjustment Procedure 5& 6
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@ In procedure 5, the geodetic network
should be extended step by step as

GPS blocks, integrated GPS network.

And, the coordinate difference of
overlapped points was compared
between adjacent campaigns.

@ In procedure 6, the over constrained
adjustment was carried out to
determine the official coordinate.
The results of adjustment must be
compared with check results of
reliable accuracy.
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Adjustment Procedure 7 & 8 17/21
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@ In procedure 8, the elevation of
national control points should be
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Conclusion 19/21

@ In South Korea, 2" and 3" order network by the block were adjusted
and it's overview described in this presentation.

@ This presentation has described issues related with integrated GPS
network adjustment for the final densification of KGD2002 and
official coordinates of control points were published in South Korea.

@ The best practice for adjustment procedure has been derived
from experience of South Korea.

@ In the future, a tectonic velocity vector should be implemented for
semi-dynamic datum. We should develop a technique enabling
updating and re-computation of official coordinate of national
control points.
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Conclusion 20//21

@ In South Korea, the 44 KORS network added 30 CORS of
(former)GAHA to 14 CORS network of NGIl in April 2008.

@ The bulletin result of KORS network need to newly calculate using
precise method(e.g., software, procedures, calculation method).

@ Also, the coordinate of national control points should be
re-estimated because coordinate and status of fixed points were
modified according to extension of CORS network.
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