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ABSTRACT

This research focuses on the development of a fast datum transformation model to be used in GIS
that utilizes real-time data transformation. Instance, when a GIS data constructed according to a
datum is conformed to another datum, instead of transforming the axes of the original data, the data
is transformed right before the results are reflected on the monitor. In this research, the prospects of
calculating transformation parameters for every grid cells on the area based on two-dimensional
conformal transformation model in order to decrease real-time datum transformation time while
maintaining a high accuracy has been investigated. Research results showed that for a fixed area, the
accuracies of the two-dimensional conformal transformation and the three-dimensional datum
transformation, which requires more computing time, were almost equal and fast transformation
speed, high accuracy real-time datum transformation is made feasible by implementing the
grid-divided two-dimensional conformal transformation model.
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TABLE 5. Result of testing the accuracy of transformation parameters

MY =B

(GRS80, TM £2) A SUAAIEHE @kt 2KHY SZIAAEHE 2K}

ZH(m) #HH(m) ZHweEm) AAHLEmM FAHYE M HHLEHm)

H7HA 01 192615.9620 213605.9120 -0.0030 -(.0110 0.0180 -0.0129
B 02 205301.3570 202541.2880 -0.0120 -0.0020 0.0096 -0.0179
714 03 176256.4440 205029.5870 0.0250 -0.0130 0.0057 -0.0002
Bt 04 182264.6740 201964.9940 0.0020 -0.0090 -0.0227 0.0017
H7td 05 180272.4730 202242.89%0 0.0040 -0.0040 -0.004 0.0006
B714d 06 177068.0850 201269.5840 0.0070 -0.0020 -0.0085 0.0053
Bt o7 174374.7100 201575.3830 0.0040 -0.0030 0.0003 0.0008
37t 08 177707.3850 200357.0970 0.0030 -0.0010 -0.0068 0.0028
H7tA 09 199901.1560 209314.6450 -0.0080 -0.0110 0.0123 -0.0191
H7Hd 10 191220.4880 207841.4380 -0.0020 -0.0010 0.0160 -0.0070
RMSE 0.0089 0.0066 0.0113 0.0085
o] gl Aol o@ A ARE FRAT  ojth AAY FAA ABolt A ZAA A
2, HOE 150000 ARE] AFshs G ) Bl 4B Hof = AT R
A E 239 A BBEAL ogalel ZAA  FAskn HEHE Yoz FAHN, A
Apolsl W BAE AR AT £ Y&E o2 vj¢ wIY ANSEZ AR W8

& F UAATH
202+ FIGURE 59 yetd A4E %
ore o wigh vl HE WU Hold
5 23t AL HEEdel FgEe AstE
, 98 did AR diojgrt fAlsler &
o ZAs W uiyfEse] AL WY
AA o e} & 9, 11,000 FH
AYTE JEER d9 AFEe AYPR
Hol S 111,000 FAXNFES HAAXH
L7 70 cmgl FE AMIA(TEA A
Bl 2004), &7t 10em v 7tZ, Al
2 259 HE H9E Uz HEPdE 2

A + Uth
B dAFoME olgt 22 dF ARE ol
o s 2 ZXA ¥ 24g 7
At 2d 74 4L HIFE YR
A71¢8] A ggo g BsE 239 A W
#rdy 33k AR do] Ao AR FFE
E e 99z B8 3 F 4 g9 A
st 2219 WE AlFE At AN A

tt o H

A

A
< 1%

Ao 2=

A& & A "ot
FIGURE 72 £ d3E& st ARk =
d24 2 cm £F9 A= 32 9 wE
& AHEE 32985 JEd e 199 1=
DHARoZ AFxE A st 2t 49 AT
e WE oiAEFE AAbete] ALgIEE T
Ao 2 dool sidEe HE v
AAre TABLE 1o Jebd Zd e A=
o g AMSEEE TAE 33k9 ¥E 24
ol &3 AY, G AHolAM AF AHE o]
3t & 4 Urh

B ad Z2X4 ¥F 248 H/H Fe
227 ¥ Hx}+= FIGURE 8% o] zteks}
gt 33 BERd g o837 Y A=
¥ 89 A, AR 33Y Ju2H(HE
AR AL B e Hgoz FAHE
O gAY A S AR slEE I
AA Azke] A8¥Th T8y, £ ¥d 2dg
A3 7 9oE FIGURE 8o Yetd R 2
e ZtA% BAZ HMPAMNS 485 T F glo

L

=

rE

d 2

oo o o



M RANANE A 34 A HE 2 U/ MEE

55

127 129 131

i ~ 1
Pox =& .288m 5 | 6
DY =308066 m 38
©=-3.713"

s =7.96 prt0 L\‘l 12 |

13 (13 |15 |16 1% 18
36 b i — 36
19 %61 21 22 éﬁ\ 24
;._.. % I

25 | g BY 2578030

34 == 3713

313233

34

125 127 129 131

FIGURE 7. Gridded extents for applying parameters
calculated locally to improve the
accuracy of datum transformation

TV & = 2% =
(Bessel) \ 2 Dx= 73.Dy= Sx i, E ‘D_-f E%
4 D¥= TT., D¥Y= .. .

5 Dx= 7 B y= M &
(GRS80)

O JH & %= o & A ZH M

FIGURE 8. Transformation process in fast datum transformation model

1_1lDx=758 Dv= |
B 1 | Dx= 768 Dy= H\‘ ™ — TM

0 = = \
B Dx= 76, BY= e UTM = UTH

Dx= 73, Dy= ... ..

JE 5348 —

Jet £§8 4

4 D= TH . DYE e

5 Dx= 76, Dy= . s

FIGURE 9. Parameter data structure of fast datum transformation model



56 A Study on Fast Datum Transformation model for GIS

o AAIZE =3 957 de], iy X2
BA 2ol HAZE FAA ¥3 2oy,

1% 59 Al2gdA e Az b3 2o 7
2] glo] AH8E £ Ag Ao Alggr.

Fade Add WARTFER FAHHE
olHE o8 FIUE AMgse A5 1
o} FIGURE 9% #& Fx& 7IxA €4 A
A AGE 2 wfREE Adets Y
g Ade Ax FIHY T/ H2 Y
HEWART HolHE THITH FXA v
Aol A& Bt g FEe sgse s
A & dA dAss, ez Y 2 W
oA i AAE HAd H{ dAEFE
AR st ALgste WA oz Wgo] o]FojxA
gt

d B

A ¥wE 7Y
Al o] F &S Al&HoA e ALES
6}04 ag XA 93 Rde A7 A
S 2 HES A HAUG

ALt Aol el O £E7) wE 2349
SIS BE S AR Ex]4 Hilo|
243 A7 I Hol9 A4 ghilME 3z
¥ ¥ 2d3 A9 fAle HE HEgrE y
1335 1=3

M2, AZ ggog 1% s 99
ol X 2 cm &9 AolZ 3314 ¥ vy
A FAR FAA WEs & £ Jon By
2k FYgelME o HE3 dg AxnE veky
4 Atk
2 dTE B39 ANE & 23X
a!% T&3o Zlalzésl_ A& "ot
%oﬂ 2Heg AL A 3Ho)

2 ANz zzlzﬂ Wt AQEE A
o] 4F%F A" ZoE AlgHETh
7h2, A2 WEgoE 1& nvte] &Y
= x]a}zg_wusgeq A EAA Hg 2

2 AHBHE A3

Wb

AL v e e

E )

<] mlm

7HA =

AE A3zl f3h 7 viAEFE o] f3hE 33}
o MY S At gl 23k SR
B 2ds AT T Qe e g wddn F
249 TS Rdg AHEsoE FEF
AREe {27} s ZAAHoR FF A
A FXA =l A3 oprlHE 71& AA
HEjolele] WE EAE 44 HEY & Uz,
24 Ase] W HARE A4 H9E 59
ZAholM Bt A&E Az Aes} 7ksd Ao
E dddd

BOEE
FEAYUARY. 2004. TS FYFA A

2IEAMTERTN A20-3265). AT
2Rz Hox),

TEXARY. 2003, Z7IRAEREAT 1A
(FEAYHEY 1A A2003-4973). F713
FRH A F(FFF A A=A ASA A,

HEs, #US, o8, FEE. 1992 GPS 4
43 A% v SAA} WGSs49
FHEAID. F=53F33)A] 10(1):41-50.

&5, =AY, $84, 28935 235 204
FAAE HEA WS =7 AR F=%
83 2] 22(1):29-36.

olgZl. 1998 Z7tHFEA W Lol M. 3
=583l 2] 16(1):95-101.

Pau, RW. and CD. Ghilani. 1997.
Adjustment  Computationsstatistics  and

least squares in surveying and GIS. JOHN
WILEY & SONS, pp.335-336.



	55-1: 
	55-2: 
	55-3: 


