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Regularized Uag Tension WAIUTHULTIEUAINYNABINIHIUILUS
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wuy Tension Taugndosmsiumismissuiissfuanudesiy
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Abstract

The movement of tectonic plates directly affects the
geolocation with coordinates and reference coordinates of the

same position over time. Currently, International organizations

have been improving the international terrestrial reference
frame (ITRF) in accordance with plate tectonics. The surveying
techniques of Precise Point Positioning (PPP) and Precise Point
Positioning Real-Time Kinematic (PPP-RTK) are based on this
ITRF to determine the coordinates. Therefore, the movement
of a tectonic plate will affect the accumulation of errors in
coordinates over time. The objective of this article is to
determine a coordinates correction model of the ITRF2014 in
Thailand. The correction model consists of a grid coordinates
difference to be interpolated using Spline method including
Regularized and Tension. Accuracy of the horizontal
coordinates compared to the Root Mean Square Error (RMSE).
The findings indicated that the correction model of horizontal
coordinates applying grid correction model of Spline Tension
method give horizontal coordinates accuracy of 0.029 meter
with 95% confidence. Thus, this can improve the accuracy of
horizontal coordinates for the ITRF2014 in Thailand about 3
cm. This will support the future use of the ITRF2014 coordinate

reference frame in Thailand.

Keywords: The International Terrestrial Reference Frame (ITRF),

Precise Point Positioning (PPP), Interpolation, Correction model
1. umi

Tuthgtumhonusinag vesszimalne Tnslanensuusuiinms
Fudumherundnfimnunlaswied1adwosszma (Zero Order
Geodetic Network) Idusuidsululdiundngiu wGs1984 uunseu
fifno199981na 2008 (International Terrestrial Reference Frame

2008: ITRF2008) Epoch 2013.81 Usgneldsmiiie w.m.2557 1Ju

v o

szuulaseieanniseindygyruniafisy GNSS uuudnludf

a

Tingusvasdiieiindnauaiuisan1sufifnudisawasnisyin

SGI19-1



Sufl 24-26 AavnAu 2565 3.4T89578

[

N15UsEYNIVINTIANITTUYSWNIYIR ATeN 27

The 27t National Convention on Civil Engineering

August 24-26, 2022, Chiang Rai, THAILAND

wnudl delusuiannsuuruiiniisiiuaufitzusuusadunseviidn
8198988 [TRF2014 [1] uagnseuiiing19deaina ITRF2020 Livelw
aenpdastuimundsiidudagiuaiunisiedoudivesuianlan
& da e N Yy oaay
wenninsuiAuldAnunisuiudssiundnguuas szuudedeiiin
wegdeilonduiu nglaldriiing1admiuinledamnnnya

Y a

muaululassiendnvesnsuunuiinusuunseuiiingrsdsaina
ITRF2005 Epoch 2008.87 warldusynaldlusivnisdausd w.a.
2552 [2] vlsussnalneiinasldaunsouiinnsedeainaves
Usznalngfuananetu Selddnissanidofusenitensuiifuiu
A1AIYIIAINTINAITIA ANEIAINTINAANT PRIAINTAUNMINGIFY

o

Javinlasenisfnwnsiualiuuimiiadugaedlasaienisisia

v a
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Fruau 80 anndl fildannnisusvananafifnsesendua$iiaide
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2. vuiineatas

2.1 sxuuinnnaIneIsdeu (Cartesian Coordinate)

A

AfideaInAsideusglugy 3 46 Ao X, Y way Z qagud
miliavesinfiinvlinlazegfignaudnatwesgunstuaslneialay
1 al s )
agNnguduiaasvedlan lneduny Z 119018u11v03unulnves
JUNsBFRzduufeiiudusnunuedan diuuwnu X aveguu
g 9 o S = aa
szuufidaRIniuuny Z wagnnemuwuissifeuiiiudeniiy

wazunu Y dsainduunu X wae Z fadulusnuszuuiiovi [6]

2.2 nseuiline wdsaina (The Intemational Terrestrial Reference

Frames)

Hagiiunseufiindredeana ITRF iuszuuiitnd1edeiifiaang
azLﬁamqaaaﬂﬂﬁaqﬁ“umsLﬂ?a'aut,l,ﬂmsuaaﬁmgmmaﬂaﬂ USuugegua
1A8113897U IERS (International Earth Rotation Service) lagign
aSaariauunnsussendldnaiianissaianmeiugeeiniin
91NN155UdY 191N 8IN1A (Space geodetic techniques)

Usgnoauniey Global Navigation Satellite System (GNSS), Very
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Long Baseline Interferometry (VLBI), Lunar and Satellite Laser

Ranging (LLS, SLR) & @ & Doppler Orbitography and

Radiopositioning Integrated by Satellite (DORIS) [7]

2.3 5zuyﬁn”@gﬁ451/ (Universal Transverse Mercator (UTM)
Coordinate System)
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AvuaAfidans Tueanlidumesiieunalsinwinaninauyd

(False Easting) fAndu 500,000 wns wazAdidamiolmdussuiu
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U

= a1

Fnlanmiledandu 0 wes drudnlanlddandy 10,000,000 wns
LarAruUAA1AIUTENBUNIRSIEIY (Scale factor) MduILBS AU

AABIAU 0.9996 [8]

2.4 n5Uszanadm (nterpolation)
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wUUTIansmUSuLARnilenadeunuusiassAlSuniatn Tng
MmATeAstes [3,4,9] I8deniansussanauailugag Spline way
N15UTEUUALUY Bilinear
24.1 35 Spline
Huisnsussanaaliwemduituifiinraldaiogedesay
o A o

yatayaiiagesniidiuniisudunisinsevesurueeliniuga

Toyafing1edegunl 2 lneneneilvisivwilduadsaunisliaulae

dWwgadeyadieds Wuaunismeadinaansiiaiadulfndn 9

U
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Regularized (2) Spline Tension

Spline

JUN 2 fpgagunuuiuiiNsUsEnaa g Spline [10]

2.4.2 38 Bilinear

Junisuszunadidegadeyadieddudnvasniadiuu 4
Mumiaiioglndifswazdonseusumisiidesnisnsiu Tnenns
fMummusyernswagliamintugadeyaiaogisiioging
wnnigateyadiodnsiieglna 3Uf 3 uansnisuszanuAied’

Bilinear

(X0,¥1) Zo1 (x1,01) 213

(x,y) z
@

(X0 ¥0) Zoo (X1,¥0) 210

z=f(x)=(1-5)1 = t)z5p + (1 = $)tzy; + s(1 = )24 + St2zy,
X=Xo
Xy—Xo
= Y=Yo
Y1=Yo

ot s=

5UM 3 N1sUsEuA1e2E73 Bilinear [11]
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q o °o

a

Information) lagip3eutayadsgui 6 [12]

GipsyX
afnalild ext wandayans Tnandoyadud 5
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fifalaun1suszuraai1sinnaa838 Spline T9Uszian (Spline

type) Regularized wag Tension sauvianualu 2 Heulvifianns

Wiguiiey fuiAweiinafasduiveulnegi 97° - 106°E uag

a

5° - 21°N FapsounquiunUszmelnevisuszmne [13] JUT 7 uans

il

Surface
AX,AY, AY

SPLINE : Regularized, Tension
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AX,AY, AY
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ZA = ZR7sp Bpoch2021.17 — ZRTSD Bpoch2020.17

INTERPOLATION

B
AX mm.fyr.

2 Grids model
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AZ mm.fyr.
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A15USEUIAHARIRAAUUNTOUNARD19B9@Na ITRF2014 v94

[ a

anni$rededudyamnnidisnansresies (CORS) Faanunsauwua
sanilu 2 du Usznaudie (1) efidaildasiauusasauiud
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6.2 Yoz dolausiuy
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2 4. Feaeniiiivhnissneentd 4 @and fe 1. @anil AUPG (drvfneu
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