ST
B R A B AL S SRR
BH:2023£49 T

NIz RiBRAUAAL, I AI1E8 0
\‘P National Yang Ming Chiao Tung University, Department of Civil Engineering

‘”\
* ol

lGNSS&ﬁ%%§@
& % ®GPS ~ & & #7e0Glonass ~ # [ 2 Galileo ~ ¥
®z_BeiDou > z 2 tw* i B ~QZSS - & K NavlC
?\!iﬁ“]ﬁ_& ,:l‘:
L e s e
& THELH B

EaE S8

(PPP)2 e #s jig PRAFcHg & i

2023/4/10

22
| TR

P

m ’/ Flg

L VR
2L 2N v 23 X

L= P{rﬁl;’- ZR

N2 LEL R AR FER S L B
%JP National Yang Ming Chiao Tung University, Department of Civil Engineering

1/23

ey

Nz R:BPAUAAL, I A1 680
=t
LT/ National Yang Ming Chiao Tung University, Department of Civil Engineering 2123

5
izt T iEh L!” ?Jf‘é_ &
PR & P2 1T E R
WG B'EAR AR 0 X
AT

Niz F:BPRAAg, A1 88%
8 LY
T/ National Yang Ming Chiao Tung University, Department of Civil Engineering

3123




’EH;Z e
TR R AR R E TR
R e
Wy BRIk €
WA TR Ep 3%

RiBRAUAAL, I AI1E8 0

National Yang Ming Chiao Tung University, Department of Civil Engineering

4123

SR
Wy p A~ P RSB S REN
i’ﬂ&%ci«— B RSP
-f’\;}gﬁﬁg-’fﬁ g,;r;7 l%%%ll‘f’
WAL TRy dop & 5
e 7 - AP o LEAHEERK
e B A B MLiE AT e 2 o 4 v Bl P
M TR e g 0 Hibr 2

()

—_ }Ei"ﬁ_“%@ o

Nz R:BPAUAAL, I A1 680
=t
LT/ National Yang Ming Chiao Tung University, Department of Civil Engineering 6/23

2023/4/10

& "% GNSS#- 4] &
mp ~GSI (2020)
m¢ R+ (NRTK2020)
g (2020)
m. 7 j7(2012; NRTK 2017)
m 3 [(2010)
m % %(2012, USGS)
i £ 4 (2010; RTK2015)

‘?a/:i_lll

m*qua*; 4 *;g_g\
ang Ming Chiao Tung Unive

@ =

rsity, Department of Civil Engineering

5123

p ~GSI

A

q\\

mE 2 p A
fiﬁfflmﬁ”/?]

& kLR

. r,w IEEy

& TE | org il e PF Rz

S|

27 ) T
TE 2 ZRE R
|8 2 @ > 3¢ r/‘E"=

14

1‘3 \;mb

A Rt b

. - sy 2h—
< 7_
= )~ —Emff' J

) £
g DA

& |

’ ﬁv,', ﬁ*/"LISB

B R SBRB P O

&

ABP A48, 14188 )

i;! )
4

National Yang Ming Chiao Tung University, Department of Civil Engineering

7123




p ~GSl 2
MGNSS| £ & Hcdh Agm e |
0&*’*&12‘ >R 1§%;§£\ ‘i"”ﬁ«}‘z ~RTK ~ 3
RTK3R & j&ds 14 § /* 2 Nag (T (v
mELPEZ 7 A 4
& » GPS - GLONASS - Galileo ~ 2 2 QZSS

/Z‘

24 RTK» &

RiBRAUAAL, I AI1E8 0
ity, Department of Civil Engineering

National Yang Ming Chiao Tung Universi

2023/4/10

p ~GSl s
W F T p v
it BTk E %
o5t LRI E & R
SR Z kP
®7 & 7 BRI R &AM AR

LEL R AR FER S L B
ity, Department of Civil Engineering

National Yang Ming Chiao Tung Universi

8/23

)

@

9123

P ~GSl 4
Wit TEEaE i E | o AP
| r%fiﬁﬁ;}f’r’i_] r—gﬁ”’?pf\'
SH T AR R F 0 i S ELR P chfE
oipd B E k2 Tag 2t nda

¢ R R

5 o

WL = J

PR I BE2. P oeh g

EEY LT Y FEEE.T 5

National Yang Ming Chiao Tung University, Department of Civil Engineering

i; o)
£

PR &
Y F =

L =3 ’,}@,\IPJ ‘%;j: LL_,J

18314-2009
& LR E - E Fhu
B i ip) 2 (RTK)AR 4

FER R A F B L R
#(GPS)ir| £

i
£ 44 > GB/T

[l S S o

F:BPRAAg, A1 88%

10123

i;! )
4

National Yang Ming Chiao Tung University, Department of Civil Engineering

11/23




2023/4/10

N

v [é{] = ]3;’]’1 ) v [éc] = f
W v k% 5% 2000 Tt Bk W R E B i B s
£3

(China Geodetic Coordinate System 2000, o7 R L gk A RS SASB-C-D

CGCS2000) E+ 5
£ . LT % i# & -GRS80 mA% 2= d CORS (Continuously Operating Reference

’M } {1 ) RECEEDRLER Station)id 4 1 (7 4 2 s 4. &

o5 31 4§ RWGSB4 wf & 4EE %4 TWDOTL « 2 g -

>\ w rwmug H»lgs\ > m*rwuu; 41;&;\
‘l% ang Ming Chiao Tung University, Department of Civil Engineering g‘%

12/23 ‘ang Ming Chiao Tung University, Department of Civil Engineering

13/23

\ e

=\

¢S PR 4 PR s

Wi T s i P £ (Network RTK, NRTK)
L ER Y wE LA | A o,,wv@rg BA5RE 1 1 ik~ & 4 (6]4-GPSE i )i
wu | kI AR | Hp A g | A |E TS E S h Bes 10 5552 PDOPE 3 6

L REAL R AR sy e(km) e e
(mmiyr) | (mmiyr) ) A ERUETRSITRY 2

- - mird g ¥ 15" - GPSfFh 1 > 5% ~ PDOPE /] *+10
A > 3 1><810 05 100~200

|l ﬁ’ﬁ

Nz R:BPAUAAL, I A1 680 Nz F:BPRAAg, A1 88%
=tan =t
v National Yang Ming Chiao Tung University, Department of Civil Engineering )

14/23 National Yang Ming Chiao Tung University, Department of Civil Engineering

15/23




2023/4/10

PR < s
ENRTKE £ E 7 &&= %
Oe-GNSSiEﬁﬁg;iE'JzEﬁ = % § 7 & he-GNSS& &
PU IR TR T A Re-GNSS & = % I * B2 Bl ¢
"~ rf’%]/?] 25 ‘17}_7&.} G L REAR }’L“fﬁv ’
RLigd )T L EEEE S IR &

£
Jé-/LJ,

Ty

WA G AR ERE E
(Datum Definition) ~ 7| &
8 1# £ (Datum | J_
Control Survey) ¥ - | | = |

3 Network ATK
Bgpdlr £ (General  © | B g

Purpose Control and
other surveys) A A .

Rgey AEBRuLAg S ALY
_ﬁé"; National Yang Ming Chiao Tung University, Dep: of Civil Engineeri 16/23

f N*’I}P‘Q:!*Q EE S -2 51
nal Yang Ming Chiao Tung University, Department of Civil Engineering 17/23

4 General
.ﬁ '—L‘f"—' N :bl%i*lv\ ,  Posiioning
{ ﬂ_‘ )W and Navigation
lout of scope)
5000 L <
7‘ ¢ '\ g Rebabity
/ Diterectal \ Pastioning and
2 BNSS aton
£ of scops
g G Pupose
£ Single Reference omer
g Station ATK
e Network RTK
a Quick Saarc gm 4 s
N Classic Suic Tier 300AS
0005 - - —F
" Definiion
T ™
1 second 1 mnste 1how 1day 1 weex s

ad By
mi & i (New Zealand)®#_> 3k % — B *
PR AR (Time -variant datum) g ﬁs

B_g«'\ﬁwﬂﬁ Frxrkend § o #2350
BES N S (Seml-dynamlc datum)
MLINZ(f # <3 AEgpl 4 0)p # ¢ iz

Ay -~ FpdlE R E

Ngeh RBRRELf iiamy)
A
T/ National Yang Ming Chiao Tung University, Department of Civil Engineering 18/23

Niz F:BPRAAg, A1 88%
s LY
T/ National Yang Ming Chiao Tung University, D of Civil ineeris 19/23




R

2023/4/10

2d jF o2
W% %2 PositionNZ CORS 4 5 4= § gLip|
=+ p i3y > ‘-T'rvp??jg'g'ﬁx Frak 4R
o“s@?i% PR R 2 R R AR DT R
& -~ - Xirdlahz KRR &4z PositionNZ CORS
 H750 0 o d NGA 425 {37

aNGAZ 3 74F 5 5 #e® > et £ F @ 2 (Scott
King, LINZ, & + 554 » 2022-06-01, 06-02)

NIz RiBRAUAAL, I AI1E8 0
\‘P National Yang Ming Chiao Tung University, Department of Civil Engineering

20123

& @
WAy W EEE2 GNSSE 245 7

5 f%(RICS, 2010)

&5 %+ TSA(2008, 2012, 2015)= i» < & » 211 ~ §F
tNetwork RTKenf 4+ 5 238 » p FiF L2 24T B E > 2
2L

mpE >

& #* i (Static) »

P % RICS #7

# it (Dynamic) ~ ¥ pF#- i (Real-time

damamm\
ALBm a8 Viim® )

N
5;'1"% REDDLIE

Nz = s E
JP National Yang Ming Chiao Tung University, Department of Civil Engineering 21/23

3j=s
Bl €23 gx
Part 2 - Technical commentary
4 GNSS survey methods

4.1 General principles

4.2 Static surveys

4.3 Dynamic surveys

4.4 Real-time dynamic surveys

Niz LEL LA EE SEESE:-1 5
=t
IT#  National Yang Ming Chiao Tung University, Department of Civil Engineering

22/23

E K 2
ek Gy B R T E R
o T ECb BLPIGRE
ﬁuﬁﬁ\»% /r’«&‘ri“' - Jw
3 i GNSS 4 %

Niz F:BPRAAg, A1 88%
8 LY
T/ National Yang Ming Chiao Tung University, Department of Civil Engineering 23/23




3 K
W 5w B ARIR i (Height modernization)f’r
i #&p BB AR E Y S AR
(Hybrid geoid)

2023/4/10

o

Nz FA:BPti<®, I A1E84
\"’ National Yang Ming Chiao Tung University, Department of Civil Engineering

2R 2
% F# 8 4 #7(U.S. Geological Survey,
USGS)#fe+
#Methods of Practice and Guidelines for Using Survey-

Grade Global Navigation Satellite Systems (GNSS) to
Establish Vertical Datum in the United States

&% F o0 04 o B gl £ 4 (Survey-grade) GNSS
i > 3 ®eng 42,4 2(Vertical datum)

£ [ 3
m i p| =k (Single base)s b w iz * K PRI
(Online Positioning User Service, OPUS)
& '?5 20571 %GNSS#&VII ERE gk S ST R R S
B3 et T Ed T EEG IR B RIS %§F%
& 3% fi ;7| £ OPUS-Static (OPUS-S) % #-i¢ # fi ip| £
OPUS-Rapid Static (OPUS-RS)
®OPUS-SELRIpF £ B & ff 2.2/ pF1L

% Fl HFFQLL-&; 11;&_;\
4 g Chiao Tung University, Department of Civil Engineering

i

2 R:BPAUAAL, I A1 680
T/ National Yang Ming Chiao Tung University, Department of Civil Engineering

Z W 4
Wi R E 2 AT £ (Network Surveying
and Processing)
m 7 pF (Real-time)ip| £

A ’( El] »Ma-\; 1;3;\
N g Chiao Tung University, Department of Civil Engineering




R s
Mt R I HiE ﬁig?]‘*fi(nglnla Department of
Transportation, VDOT)»+2021# #74 # e
GNSSi#;#1p £
OVDOT nzFpl & 4 A s~ % 4F B % L LER
& fenlmT @ * OPUS
¢ #-OPUS#H-T 1 & % 3¢ 2 (Adjustment report)-
o~ BEVDOTHHEL 2 & o
@ e -
£ ~ (Alberta)
-% 'éI rﬂAMena RIE Bk

oy
EpF 1 A;Eﬁn? ) FE o B
7~ —w‘/\157f/

i fxﬁ ‘m*

Nz R:BPAUAAL, I A1 680
=t
T/ National Yang Ming Chiao Tung University, Department of Civil Engineering

30/23

2023/4/10

ey

(Alberta)
WELP| B4R I
S U ARAR F Bt 3F § FF o blAriEhk el B
(G SRR ) &1 53 %ﬁ,? 'frﬁg/ﬁ{ B
O A3 20 22 BRI e 20 A 4R Bdy
BHREFREL 5
®A7iE 20 2 T Ak oA iF 20 A 4R

DB
BRFERL 158

f Fl“ii?ﬂil-kg 411;&_;\
ang Ming Chiao Tung University, Department of Civil Engineering

29/23

ey

z+’s7“ g s Rl TR A €RT A
WA AL R E (TR SR AR
'“Wﬂﬁﬁﬁﬂﬁfﬁﬁéziéﬁ

/ EZ] oh <k *gfl‘/f "L# Lﬂ ’ T}'IJ-Q""/"?/JlIGDIAZOZO ’ EH#%&Q‘EE
g 4+ TWDOT7 2. 1% %
%

L RER Rk 1) L 2 3L TR e
& 45 CORSHLR| Hodh AT 22 > 45 a2 i Az 4% 012 3
WOR (7R BRI R TR R R 2 L 22k

Niz F:BPRAAg, A1 88%
8 LY
T/ National Yang Ming Chiao Tung University, Department of Civil Engineering

31723




TR
m111£97 21p 742 53X ¢
.1531"1‘\5 8B <

—\1\\\.

i3k ¢
LA
g %

e a A

IR~
?I#EZ %/?“ Bt i-m¥ie s A
§ o

2023/4/10
5:;:3 ’ ;
zé*%“’”ﬂ* FETERIZFEEP T RRALE VR
RN
® e
AP 3k WA EERPORT LR SR o A
oL A B 3n i % #(ECEF)2. WGS84 & 4L 4
SR 5 %ﬁ~é?*§;ﬁ
- S Ut A S (& N 17 SEN
mw%ﬁ£8wﬂw*%w R RIE S AR
PlE ﬁ%%%gﬁﬁiﬁgﬁé
@ :’t H: n:i::h *:\zfs’alprﬂmentMC il Engit 32/23 @ i]jo::a?gi:i;:r:-ijjfg,‘\tynprtmemovc | Engi 33/23
AR AR EE TR EEELP T RRAL R LR 5 ,
. PN S
O . ® R bR
i Ty PR L § 5 6 TR
mA AP EFERD S S ERT o AAFTHIRE 2 ow L ﬂah*a/;-p% Mim oo o RER 2
Pk ARR TG LR EE 0 R L M L RAHE SRR B
KA kYR £ - { { = a4 ks (TWD97) & £ o ®i2 1tk
TWDO7 & 4% & so¢ 3 R 4001997.0% & (&2 B EE SR e s
ITRF94@1997.0—- ﬂ) WVE R £ tE N SN T S MGQSSM e
4+ TWD97[2010] ( 2 ITRF94@2010.0- & ) ~ TWD97[2020]
(£ ITRF14@2020.0- 3% ) %
N w.riwna.«g,gﬂ»;g.;;

g o B R ER R

F2BP oA 8, + A1H8%
ional Yan,

National Yang Ming Chiao Tung U

"\’\:vk

fE"fi p‘f /1
;zj;;z,gix,;-naz@,*m]a,— ,; EFERE ) TS RO S
CREE iﬁméﬂ R
% 5 T ezt (CORS)
BpEE e 7 - %05 1 2EGNSSi i = - fﬁii&i&%
JRF% (IGS) shpmipl Flie 7o & 2 ¥
1o fEE LR SR2ERE
&
o

Zte

|
2 @ 5«&.%}@ b
P17 H 2 1% GNSS
T 11IGSsh 2 SR 2 R
ity, Department of Civil Engi

T4 ;‘L‘Eég?

35/23




.EL,? JF;C-J'EaﬁJ
s
miEh i Bk 2 IGS R 17 5 %4 A (A ATH)
m— 5 GFE PR G R GE Bi A IGSHE T L R
A (4 4 1GS =)
Wo E R A - R

AT F AR

B il Bk h G B

2023/4/10

WELP R B
L i R
mE AR R 450 & 0 4 AS (Anti-spoofing B B pE > @
b ?-*;,%#:r»imh » ¥ ASH AP > v eI 2 £
El2rp XK ?‘/ﬁ»#ﬁ e

( https://www.ngs.noaa.gov/ANTCAL/)

Risy RiBmRuig ALY

%‘P National Yang Ming Chiao Tung University, Department of Civil Engineering 36/23
.'--@s

L EL 3

J

3

WL P 2 P B AIGNSSHFE ek 0 Bl & I Bl B
3&‘ﬁfﬁﬂ’ﬂM’TWPﬁﬁﬁd@?ﬁﬂﬁﬂjﬁ
%*&@Kﬁﬁimﬁ%gwmﬁ\;% AP T RIS 2
REBHEATIRREL T R E N L R R

WEPIPE R 2 MG RE G PRI A SRR
Pt PAAMAEETELERR TS FBE R (NGS)
R4S 2 S8 (https://www.ngs.noaa.gov/ANTCAL/)

EEY LT Y FEEE.T 5

A
ity, Department of Civil Engineering 38/23

T/ National Yang Ming Chiao Tung Universi

X%f LELLEREY SEE SR 1 ) : . . .
= JP National Yang Ming Chiao Tung University, Department of Civil Engineering 37/23
@ e

# 5 gl (zlwﬁ%frﬁg)
NEL LGS - E R AR R
Bt Rtz faf g
PrAg
= . RV R LEN
gﬁ%&ﬁ%ﬁ’;%?@ﬁo

Niz F:BPRAAg, A1 88%
s 1y
'IT National Yang Ming Chiao Tung University, Department of Civil Engineering 39/23




TWD97[2020] %

i R

MEHBE T LR E A%%& N
FWELAIBREEET R LA RE R
K H T H BIGSH R A B * 2 ITRF£ Y 122% » @ 24

€2 TWDO7 (% 15 5% E 2 TWD97[2010]

f»l"’f;n-,:z..vu’ fﬂ .ﬂi-/z": E’j’&-}ﬁ%?}/\“ }':-

S EFEEAIRRIE TR S RER O RAER

Z%f“”ﬁx S

~

RiBRAUAAL, I AI1E8 0
National Yang Ming Chiao Tung Unive!

rsity, Department of Civil Engineering

40/23

-~ N2 )L
TR E

mi R H gk ()

@B 2 R B LR »
HoP i L h i B2 ﬁ%ﬁﬁgﬁa\ﬁ«frd
ok %,F-WF Y2 Ass B ik (-
REPEHTRREGEL BT

& GF ki gigk2 @ TWD97 (& TWD97[2010] -
TWD97[2020]3€) E R R S AT LY

(UGS Ry

ﬁiﬁ:o
¥ iE Biak ©
Vp$t T = EE R R RER

A
£

R:BPAUAAL, I A1 680
National Yang Ming Chiao Tung Universi

ity, Department of Civil Engineering

42123

2023/4/10

mit

LAt %ﬁt?ﬁﬂhwﬁiﬂn/?]if% L
At~ 303 R G HEH(F e
)2 4P Fe FMZE.SE'J?%”' P E AP L fRE M &
AT R LB R E By A%

W E AR 24 ?EE{ : f&'f% PRARGEAL & 2
A"z &% (Final)d & # #& ﬁ&mzl_\ i
i# (Ultra-rapid) ~ & =~ B?(Real tlme)é_

FBEAR:T 5 ]
i % fﬁ 14 2L.GNSSi#
AR B

éﬁﬁ = 5 1GS
# (Rapid) ~ 42 ¥

LEL R AR FER S L B

National Yang Ming Chiao Tung University, Department of Civil Engineering

@

41723

5L )
g Bl

ljxﬁﬂgz"fﬁig;b%pbﬁ&gﬁ\ﬂ@qﬂ’
R~ ERZE 4 1@—11%19?]2"\%?%5?'3*{
%’&ﬁﬁ@?*w%?ﬁﬁ%’% e
R Aardleirs plE FERP2Z S
WA T PHEE RE Ak g "’ﬂ"ﬁaﬁﬂ“"‘ﬁuﬁ
ﬂ*ﬁ.ipa,mamq}ﬂu*f\ LATIRG Rk
EXIOE

ERRL TN

"R
511‘( "ﬂ(\- 'jﬁ
s g

f?i?fr i?‘J

/

F:BPRAAg, A1 88%
National Yang Ming Chiao Tung Universi

isi )
4

ity, Department of Civil Engineering

43723




N
\’QQ% REGOTE

m e
Hofe AR

Nz RiBRAUAAL, I AI1E8 0
%‘P National Yang Ming Chiao Tung Universif

rsity, Department of Civil Engineering

N
5;'1"% REDDLIE

44123

k5t e
(ITRF) e # e 46 p 5 2
TWDO7 ¢ TTRF 2 fF i 4
T B2 AR S B R o

)
&
9

'pr%[ﬂ ‘ %ﬁ?
9w wparﬁ,? ég:«tj e

Fp £ M B B f
1

TWD97 o

4 g
a 4
FTH — AR ﬁt
=
W

2 (TTRF) 5 *
;\ ? I‘T' I‘/k’ ‘g_?

e
E'J%
£ E"’/’)

gy ALBRRAS dAang )

T/ National Yang Ming Chiao Tt

ung Univers|

ity, Department of Civil Engineering

46/23

2023/4/10

£
BGNSSz Hrg B v e 79 » 0L R34 % &
TR R o T R R R R LT i
#??ﬁ%if*’ﬂl T%’%*’?;ﬁ_‘, AR EE A
BB G ; A8, ;lj)»i:ﬁ,‘_,%’é:ip JLFT FI‘F TR
xR AF L RS A AR )
Lp Wk, R RE- h%RE L FF %

“.l

N2 LEL R AR FER S L B
%JP National Yang Ming Chiao Tung Universi

iversity, Department of Civil Engineering

45/23

377 LB A RUEE NER R : L )
%‘IT National Yang Ming Chiao Tung Universi

ity, Department of Civil Engineering




