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Hong, Jung-Hong (Taiwan)
Dept. of Geomatics, National Cheng Kung University

Huang, Hua Wei (Taiwan)
National Land Surveying and Mapping Center, Ministry of the Interior,R.0.C.(Taiw

Kang, ChiaKuei (Taiwan)
Minister of Interior, R.0.C

Lee, Chen Yang (Taiwan)
Soil and Water Conservation Bureau

Shih, Peter Tian-Yuan (Taiwan)
Civil Engineering, National Yang Ming Chiao Tung University

Sin-Yi, Ho (Taiwan)
National Cheng Kung University

University, Feng (Taiwan)
GIS Research Center, Feng Chia University

Yang, Shan-Ju (Taiwan)
Department of Geomatics, National Cheng Kung University
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Yeh, Mei-Ling (Taiwan)
GIS Research Center, FengChia University
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Hilton Orlando Bonnet Creek / Waldorf Astoria Orlando
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COLLIER =
COLUMBIA

FLAGLER
GILCHRIST
HAMILTON
INDIAN RIVER

JADE LEXINGTON
MANATEE

TAYLOR UWION
NASSAU PALM  SARASOTA MADISON  VESEY

Ground Floor (Lower Level) - Signia Hilton (SH) & Waldorf Astoria (WA)

FIG Cinema Jade + Lexington (WA)
FIG Meetings Brevard (SH)
Media Room Bay (SH)
Meeting Room Baker (SH)
Office — FIG President Bradford (SH)
Office - FIG Alachua (SH)
Office - LOC Broward (SH)
Speakers” Preparation Room Manatee (SH)
Spansor Sessions (ESRT) Sarasota (SH)
Spansor Sessions (Trimble) Unian (SH)
Technical Sessions Citrus + Collier + Columbia, Flagler + Gilchrist, Hamilton + Indian River, Nassau, Orange, Palm, Taylor (SH)
Madison, Vesey, Carnegie + Broadway (WA)
VIP Meeting Room De Soto (SH)
m
" BONNET CREEK BALLROOM FLORIDIAN BALLROOM

§ GRAND BALLROOM

GENERAL
ASSEMBLIES EXHIBITION

LUNCH
PLENARY
SESSIONS

CENTER FOYER

=
S
=
=
=~
=
=l
]
ekl
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Ist Floor (Lobby Level) - Signia Hilton

Exhibition Floridian Ball Room

General Assembly 1 & 2 Bonnet Creek Ballroom

Lunches Bonnet Creek Ballroom (right side) + Centre Foyer
Opening Ceremony Bonnet Creek Ballroom

Plenary Sessions Bonnet Creek Ballroom

Registration Desk Registration Desk (left of Bonnet Creek Ballroom)
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Pre-events Session
S
9:00-11:00 Plenary
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Break
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Exhibition
11:30- Frffrensk
Technical
13:00 Sessions
13:00-
14:30
14:30- e
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16:00 Sessions
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16:30 Break
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OPENING Technical
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Break
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Technical Sessions
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Break
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day, 28 May

ﬁ 08:00-15:00 Orange, Hilton/Waldorf

TECHNICAL SEMINAR ON REFERENCE FRAMES IN PRACTISE
(08:30-12:00 Citrus/Collier/Columbia, Hilton/Waldorf

15T FIG YOUNG SURVEYORS AMERICAS MEETING

(09:00-13:00 Palm Beach, Hilton/Waldorf

SCIENTIFIC WORKSHOP ON UNCERTAINTY AND QUALITY OF MULTI-SENSOR SYSTEMS
Y ek

(09:00-15:30 Bonnet Creek Ball Room, Hilton/Waldorf

FIG GENERAL ASSEMBLY - DAY 1
16:30-18:00 Bonnet Creek Ball Room, Hilton/Waldorf

XD N D ¢ S N e

OPENING CEREMONY &
18:00-20:00 Signature Island, Hilton/Waldorf

ﬁ WELCOME RECEPTION &
e dede ok
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Keynote presentation by

Diane Dumashie, FIG President

SERVING SOCIETY, BENEFITTING PEOPLE AND THE PLANET:
TACKLING THE GLOBAL CHALLENGES

SR EE R TR GNSPS) T E Beverly » M T BB HHUETRFIR AR
KR R SISO © Beverly FSCHIREER - 1F 6 MINFEK 12,450 3
TR o TR EAIERS 27,443 B (11,106 2B B30 > HsbE AR AT ZER
LR B E R DU P B R 2R B N e AR B PR
i > SR S R AR A B -

Beverly 7 1993 4RI SHRER BUSNHAHE - MR SEIOANIRAT + 8 SBEFS A - A
st -

Keynote presentation by
Beverly Hart Jones, PSM:

SURVEYING “PROJECT X"

. The Boundary Survey for a secret land acquisition that became
Walt Disney World

Where the Geospatial Industry is Headed...

“The globa.I geospatial analytics market size grew from $73.3 billion in 2022 to
$85.47 billion in 2023 at a compound annual growth rate (CAGR) of 16.6%.

It is expected to grow to a further $153.22 billion by 2027 at a CAGR of 15.7%.”

The average age of a surveyor in the UK is 55 years old
The average age of a land surveyor in Texas is 63 years old!

T.here are 100's of types of jobs/careers available in the geospatial industry from
river surveying and GIS analysts, to cartographers and being an engineer in the
oil/gas industry!

Stats by the Business Research Company, RICS and Be A Surveyor
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11:30 - 13:00
TS01G: DYNAMIC DATUMS AND WORKING WITH RESULTANT DATA - FOR BOTH SURVEYORS AND GEOSPATIAL EXPERTS [10563]

Commission: 5
Chair: Dr. Chris Pearson, New Zealand
Rapporteur: Dr. Kevin Ahlgren, United States

3D Datums are the foundation for reference frames — both global and national. Now the 4th dimension is coming into play, and the surveying and geospatial
community wants to understand more about how reference frames — of all types — are suited for which applications.

Guiding Questions for Discussions:
= What is the typical response fo dynamic datums?

s Are they understood and accepted?
« Wil static datums become a thing of the past?

TIME & PLACE
Monday, 29 May 11:30-13:00

TS01G: DYNAMIC DATUMS AND WORKING WITH RESULTANT DATA - FOR BOTH SURVEYORS AND GEOSPATIAL EXPERTS [10563]
Taylor, Hilton/Waldorf

2R AOHEERE International Great Lakes Datum, IGLD

EEE R EE AR AEE (National Oceanic and Atmospheric Administration, PA T f&f# NOAA)
[BH| 2% KR & (National Geodetic Survey, AN fEfH NGS)EBFT » ¥ HATHA MO & T/EAHRARK
ST R > HPa BRI CAYERI R 22 12275 240 » RFIER 22 P 2 ] 5 B BROEL
AEfE o T B EEUHIE R AR AR S o T E R A BN B ARG E (i 5 U T A ST &
FEHZE S WHNZ K EE TR M K ZE#E (International Great Lakes Datum ,IGLD)I & T
{E » —RIIRIIRE IR A AR B R RIS N E A TIEET2
% .

NGS EHAZ T T EEFA LAY R 22 22 [51£6°% £.4% (National Spatial Reference System, 2L
NfETE NSRS) » #H &2 B i 2 e U Bl tHER 2 Rl E FRAVATEEE » R/ DB E R F
BEHHIERMIAREER » WA S LIEAAE R EIEEM: - NGS BstaV4 -2 e
AR #5(Online Positioning User Service, LA T f&it# OPUS) » AJHIRF &R ~ Tk MaTHE NGS SHE A B
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NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

What is OPUS-Projects? Why use OPUS-Projects?

e 3 *  Organizes data for multiple occupations on more than one mark

]
i

« Free, web-based application

* Upload static GPS data via OPUS-S
* Supports campaign-style surveys

« Custom survey network design

« Easy addition of CORS’ data

« Data management and visualization aids —

— Campaign-style surveys for control

* Performs least squares adjustments of control survey networks
— Estimate relative accuracy between marks

- * Constrains NAVD 88 bench marks — check/establish NAVD 88 heights

* Ensures survey is tied to the National Spatial Reference System (NSRS)
— CORS data and published coordinates/heights

—  Official models (HTDP, GEOID18)
* Baseline processing using the PAGES engine *  Submits survey to NGS for review, loading in database, and publication on
« Survey network adjustments datasheets

. : . —  Establishment of geodetic control
. g
Selection of reference frames , geoid models, State Plane Coordinates, etc. T T —

11 © g fERk-OPUS 7144
HNZE R 22227 234 Canadian Spatial Reference System (CSRS)

10



INEEAHENE 2025 FHMZEMSE 2400 0 KEUTHERZ NADS3 - D&M 25 245tk
SEEH 2 HEZR NATRF2022 HUf » isfe2k#E CGVD2013 & %3 £y GEOID2022 » I
NAPGD2022 - ([&l 12)

NATRF2022: An improved geometric reference
system

o NATRF2022 will be equivalent to ITRF2020 at
epoch 2020.0

e Frame will then be kept fixed to the North
American plate using an accurate plate motion
estimate

o Defined as Euler pole parameters (EPP) and expressed
as rotation rates about X,Y,Z axis

e Similar to the current NAD83(CSRS) definition
with two significant improvements:
o NATRF2022 will be geocentric at the cm level
o Will have an improved plate motion model

Motion of N.A. in ITRE_

/lol
Wi o - Canadd

s

12 © &5 ﬁ%%iﬁ HIEEARS T 4EIEE R 2 HEZE NATRF2022

14:30 - 16:00

TS02D: AVM, DIGITAL TWINS AND BIM FOR INCREASING TRANSPARENCY ON REAL ESTATE MARKETS [10608]

Commission: 9 & 10
Chair: Ms. Mercy Iyortyer, Chair FIG Commission 10, Nigeria
Rapporteur: Mr. Peter R. Ache, Chair FIG Commission 9, Germany

Planning, building and valuing real estate can be simplified today with the help of the use of computer tech.lrology The keywords here are artificial intelligence,
automated valuation, digital twins and Building Information Model. What role do they play in p ing, building and valuing faster, better and smarter?

Guiding Questions for discussions:

« What exactly is the difference between BIM and digital twin?

« Can BIM be part of the digital twin?

« What hinders the implementation of Digital Twins?

s Can the Digital Twin ory and BIM help in the valuation of real estate?

TIME & PLACE
Monday, 29 May 14:30-16:00

ﬁf TS02D: AVM, DIGITAL TWINS AND BIM FOR INCREASING TRANSPARENCY ON REAL ESTATE MARKETS [10608]
Nassau, Hilton/Waldorf
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[ > EEEAIRASGE T AT AR HEMAE EhEE -

A ERME F a IR NS - BT ISR BUR RARRI AR - DIECR SR
ST AR TN BRI E L - FHEMHE 2S8R TR RIS - B E
i S A BRI -

F AFIKEEH LiDAR #:17 3D 559

A S T AEFE AT AT R B AR R P 7 1 B 4H S AT A IR S & TR DIOK AT
5 500 Mt S EEREAEFERE /R ATKBIZ G - HEIVEREYHIHEZE RS
(£ LiDAR = AREIMI4E S8 T =404 - T E PR 360" 2% RGB &R - f£315%5
JERHIENG: - RESTRA Y T R A YR e S - I ¢ 0 ~ EEAE - P PIRVAY ~ BRI

ZHERIEAEE RGB £ FEAG AEHEES LS > W sTAE 3D HAVETRESHEE - B8
BoREA] DA% g e 230 - M A] DAE EhpEso T R AL AR IR /K EN BT - iE A Rty
S A AT R E PR RO A DU PR SRS NS R A AR - (IR =
KEHY 3D BEERL e B R (E R S B A B S04 (digital twin) -

16:30—18:00 HFEZ=[E A T2EE (geoAl) HYHERE
TS03J: ADVANCES IN GEOAI [10590]

Commission: 3
Chair: Dr. Sagi Dalyot, chair FIG Commission 3, Israel
Rapporteur: Dr. Anna Shnaidman, Israel

Geospatial artificial intelligence (geoAI) combines innovations in spatial science and computational methods in AT and
big data. The aim of this technical session is to bring together scholars from interdisciplinary scientific fields, among
others, geography, geosciences, computer science, and engineering. In this session, cutting edge research related to
machine learning, deep learning, data mining, and high-end computing will be presented, which aims to solve future
challenges associated with disaster management, climate change, land, agriculture, health — and more.

« Open data and GeoAl — how to promote?
« Can GeoAl solve real-world problems?
o What to make a good GeoAlI research?

TIME & PLACE
Monday, 29 May 16:30-18:00

TS03]: ADVANCES IN GEOAI [10590]
Broadway/Carnegie, Hilton/Waldorf

HIERZE R N T8 EE (geoAl) 456 T Z=RIRMERATAIE AR A T BERIRBIENTETE L - AR
Fefirgrsan B R EE R B SRR AT » N 4EEges e RS - g
= s T EAERE AT SIST - SR LB S - R - i - B3 - (RFEEEAERANY AR
PRER -
EEFIA GIS 4G a5 AR SR A 81k

GIS BILAEERS FolifBOELRE - M THIIE 22 RN AR ~ fFHL - B3 ~ i B >
w] B A el A A PREAE P ]

ERE BN A O S AR R VAT RTRE RS E 47 (GIS) > fy A EE it
R T 25 AN R AR (fuzzy logic) FI1F 58 & (scenario planning & FA GIS ThAE
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EEARREGIIE > SHREEDIREEE LI » s B PrEEshem /A B TR T es 2 225K
YRR -

ANILEEHNER TIEBENZE

ANTEZ (AD BERAJEETT > (EiEsae s be IR A s T e (LB O IR T R
ATEZCKA] DIESER A T THAVEN N TEAER - PR A Bie it S e 8us Pt
SEAFRUSEIR o R - SR N T REIR S s FRE S B B 4 i A S S8 - BEZRAE
Y o AERZRHY A T S R eI AT RE L A UE S BRI - B Bl e 2D A VAR - THET
e B TAERHEAR AR R Z TR 8 > G R TE—E -

MEER 20 AVESR  BE - R - 3 - @EEIER 2.0 AV FEZhRE  OAEREHES -
THESEAR - AR R - SEEHE R - BIRRER - ZGukETil SRR - EEHE -
FE MRIRMEES RN TSN E BT k@Y g SN ESE T I6E - M
Z A FIF AN TS BRI MHI R E - (& 13)

~ dands 28 May - 1 June 2023 Orlando Florida USA
U Working Week 2023 Protecting Our World, Conquering New Frontiers

What is a surveyor? The surveyor 2.0 — Manage — Model — Measure

nowledge Manager
Manage
Land Professional

Geodesist
Measure

Information Manager gr 2.0 Data Acquirer

System designer Field Officer

The Surveyor 2.0 Model,

adapted from G. Schennach et
al. (2012)
Organized B c@ G Diamond Sponsors esri o"ab H
D Hﬂl ,. E@W_ & Trimble.

13+ gkl EE 2.0 iER
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112F5 830 HgH
9:00—11:00
PLENARY SESSION 2: CONQUERING NEW FRONTIERS [10512]

Chair: Mr. Kwame Tenadu, FIG Vice President, Ghana

Mankind has forever embarked on progressing through and finding new frontiers. Our professional members throughout
the generations are no different- we were all the future at one time. Interpretations of the new frontiers from our key
note speakers are considering smarter working in digital transformation and impact of geospatial infrastructure, space
research and development In addition, hearing perspectives from our young surveyors in relation to what this means
them, and what it means to be at the forefront of the current generational frontier as well as upcoming generations yet
to choose surveying as their profession.

NI S H A, (IS B B A I - Tl S s AR »
BB ~ S ZE R RS ~ 2SS IR S5 T - A TRRE TIE - BtAh > BEHUAFECH]
EENEEERE S  EMMFEEENEEEBE -

Elaine Ball Ltd B 2017 FAEEIAEE HE - BRAENE BHVTIF - FEHZ8ae8EnE " Get kids
into survey > BAZEGR LR o WA AIGE HUEE) - DURBUES | AARG ~ & NBEEEEM
Tl B LR TR SRR AR 2 RS AR T AR AR, - (& 14)

HAHIIE H LS -

| AFECHIE BRI S TAEE RN AL E R L

2.SurveyFest :FEE2A- f bt P 22 U il & RO & &

3.GKiS # RS - StiEe - ANHE R - BRSEIEREE)

4.GeoSquad JEEE > FEMBNIE ~ B M AT E S

HOMEWORK
PROJECTS

THE MPACT OF BOME OF

ot
vt

Betamer b 1074 id M) 1K) Mawabew's tatoe  pocitont
ressed 3 40 raflen akors of crude o 1o which Bay?

SCAN ME

14 © Erafii-20s R ENE B TIFEh
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11:30—13:00
TSO4F: LEGAL, POLICY AND REFORM ISSUES IN LAND ADMINISTRATION [10558]

Commission: 7
Chair: Dr. Jaap Zevenbergen, Netherlands
Rapporteur: Ms. Magdalena Grus, Netherlands

A look at contemporary legal, policy and reforms, in land administration, and how they have been implemented and
have impacted.

Guiding Questions for Discussions:

Which countries are in the midst of land reform?

How are minority groups, youth, and the private sector being involved?
Are there successes?

What about failures?

TIME & PLACE
Tuesday, 30 May 11:30-13:00

TS04F: LEGAL, POLICY AND REFORM ISSUES IN LAND ADMINISTRATION [10558]
Palm Beach, Hilton/Waldorf

TR EAE 16 T BIEER 2 FUEE It B 22 TP T - DS R AR - Db st i 5
B ERFRTHOR R R -

IR 48 e B EE R 25 FLI S Je bt & B Bt s Fegat ) > SCRF s~ e B A o it e e il
J& o AR B MR st B AR R - 5% E T EIE A HARLE EF T A S IEE R » AT T A
Refrge )7 > R ey YRR E e B R Ia 2= MBS - SN #G - IERNEG - BUEP
A~ 2B EARESEAE Y - BIRZEFEE R A E AR WAFSEEREK -

(Z) 1125831 HE=
9:00—11:00
PLENARY SESSION 3: TACKLING THE GLOBAL CHALLENGES [10513]

Chair: Mr. Mikael Lilje, FIG Vice President, Sweden

Surveyors have much to contribute in society and to highlight, advocate and above all act to ensure change that builds on a sustainability
agenda. In this plenary our key note speakers will elaborate further on selected challenges that is at the forefront of thinking and
highlighted in some of the FIG commission working groups. Driven by the need for sustainable development and fit for the future, this
includes: an introduction to the new Reference Frame system/Datum that is being introduced in the US and which is leading up to a special
National Geodetic Survey Day/Track (NGS); Disaster responsiveness highlighting the sustainability of island states given the challenges
that the Small Islands are facing (which will also be a special topic in the technical sessions); and technological sustainable applications for
the development of urban areas.

RS A LU LGB RZ HR - W58 (B8 > REEAVESHRAUTE) - WEORE ATRF
GREAENEE - AR SRS L > B5EE PRI - EERT AL FIC 289 T
TR/ NGHBE E n] RS g s R EN AR R A K Z ok > B

1. 5IAHSHS5 254058 - FEEIZ AR /NG 5 H 31 HAE T8 RAYEmE;
2. /NEIEREZE SCEESE 2 PhEL - B Rl —
3. BRI SRR AR E R
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Keynote presentation by
Juliana P. Blackwell, Director, National Geodetic Survey, National Oceanic
and Atmospheric Administration, NOAA

' S THE MODERNIZED U.5. NATIONAL SPATIAL REFERENCE SYSTEM -
ALIGNING NATIONAL GEOSPATIAL DATA TO THE GLOBE

R TEHTIEEEE "R - (RO dis” - T2 A A A A M 22 s
M ATHRLE ~ EFAEIRAC ~ MM SHHER o SRR ERREENOAA) KL LR
FOTEASAN: ~ KR~ IBEANERHIEE - DURER ~ MR IEIRZ=H 2% %40 (NSRS) °
FHIEI SRR ARARE THIBISCAMHIE S (NGS) AV S i DUEWIEI 2RSS 1 (EBEFIRIEE
te > ETTIAEANELE T0F - AR AR S 2225 2 (NSRS)IF R == B E fLAEZR -

S5 NSRS SEH{FSECHET 10 5 > FIEATSERL - DART S0 SAY 2 BB 22 R S R &
EEERBIR B TR R o DI ISR - B e REREG R TR - 3R
b NSRS iR BB SR o AR A PRAIERAUEREE » SRR T W sk s 2 A -

NOAA's National Geodetic Survey Positioning America for the Future geodesy.noaa.gov NOAA's National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

NOAA and NGS Benefits of Modernizing the NSRS

Qur Nation’s First Civilian Science Agency

) ‘Why Modernize?

1807 - Survey of the Coast established
= A ¢ » Current Datums were defined before
/ /1/ A 5 % GPS technology and rely on physical
\‘ | 1836 - U.S. Coast Survey /o4 survey marks in the ground
&/ AP

US Standard Datum 1900

R . Modernization will:
¥ 1878 - U.S. Coast and Geodetic Survey

« Improve accuracy, access, and
alignment of our positioning systems

5 ...

P 3 "
J @‘\ F i o Changes coordinates up to 1-2 meters,
iv’ 1970 - NOAA is established depending on location

Status of Horizontal Control 1983
FIG Working Week 202 4 FIG Working Week 2023

15 © &R fEE-148 NOAA ~ NGS DL FEA8{E NSRS

£ Dru Smith $2%] NSRS Z1ERT GPS RHUBL I E K > REEIE T AME A4 - ERIFFHS
BURRR{ER » 281 NSRS 58 A 7w e 2 B IV R oK - plaEm il £/ Bt - BT
IO R ZE ]2 7% 2478 (NSRS) » NGS i 4
{EFTHIH R 2RSS B B L AR > 5 3
{i& 1983 FIEFEEAEE(NAD 83)HEZE ~ 7 (=

NOAA's National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

What's Being Replaced?

HAEAE > & 1988 FALEFEFHEAE (NAVD Horizontal Vertical
8) . L B ~ NAVD 88)
fﬁfﬁﬂ: NSRS B@EE%?“?%E ’ Ejﬁlﬁ,ﬂéi — NAD 83(PAI ) — PRVD 02
FE ~ LR FIfEERES =R NAD 83 (NSRS2007) & — NAD 83(MAI I) r Xlsvv?:z /“eig'"s
B 7 RE2 AR > BIEHSENAVDSS | | g
A AERL+-2 AR PE - S ~ GUVDO4
State Plane Coordinates (M/
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NOAA's National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

NSRS Modernization in (very) brief — Why?

* The current NSRS was:

— Defined in the pre-GPS era
» Without GPS, the Earth’s center (frame origin) was very hard to detect
— Defined without aid of gravity-mission satellites
2, terrestrial gravity, disconnected from the geometric frame
ght after punch-cards went away
* Tools relied upon 80-character ASCII files and FORTRAN
— Defined without a long-term strategy to acknowledge Earth’s dynamics

* In short, the current NSRS has failed to keep up with emerging

NOAA's Natlonal Geadetic Survey Positioning America for the Future geodesy.noan.gov

Practical Impacts

* Every latitude, longitude and ellipsoid height will change from

its NAD 83 values in the +/- 2 meter range

« Every orthometric height will change from its NAVD 88 (et al.)

values in the +/-2 meters median range, with an unknown limit
on change due to (as yet) unquantified subsidence impacts

* Published coordinate functions at active control stations will be

the primary geodetic control of the NSRS

needs
* Greater integration of NGS tools will improve consistency and

reduce confusion

— Sea level rise, floodplain mapping, coastal geohazards

16 * Erakffii- 2R L NSRS HEZE

NOAA Ei4giET2#uE (Continuously Operating Reference Stations, DA Nf&f# CORS) 4g1E&
(The NOAA Continuously Operating Reference Stations Network, DL fifE NCN) B NOAA/EEZZ A
oA EREH - EEEIRENEE LS (GNSS) B - EAFEE] 3 4EEA - AR - KA
BRYEER - WE & ~ GIS (AT ~ TI2AT ~ BEEZFREMEE GPS/GNSS #iEm A& » 7]
DU R A E42e b B h > FrEELRY NCN 88 > A AL ERE o RS
F 24 (NSRS) WHE%EE - NCN sV B MRS » (EfEm /K EEEEE T - YIREZEE]

CORS #8is2—E2 B - ZEMEEIENIEE - HBEEBUT - Brfifi NsHss - 2&
Bl NGS 7 =& B A &S AEAERRE R - A5 GNSS/GPS #ol AR ~ AIEEER - DURH
UEREEE R -

Dru Smith f5Ht NOAA CORS 48E& (NCN) EZEAmAYAAREREL - FFcR NSRS AYEZK
HOAIE ] - NGS 2R RE4EEE i » IEsm &R 2l R EL - Flaasgss OPUS » DL
A E IR CHA(GDX) #43X » RPHIE S TP aVEdE B RIE] OPUS 6 H - iEtffE
AKE GNSS BEdEs ~ /KPR - 2UbhEREJEHRE R EEUIETS

11:30—13:00
TSO7G: LAND ADMINISTRATION EDUCATION [10568]

Commission: 2, 7 & GLTN
Chair: Dr. Dimo Todorovski, Chair FIG Commission 2, Netherlands
Rapporteur: Prof. Fernandez-Gomez Wilmar, Colombia

Land Administration education is at the cross-roads. In more developed contexts, renewal is needed, as associations struggle to attract and
train professionals. In emerging contexts, the challenge is lack of available resources and staff to do the training. One challenge is that
education and training pathways vary greatly across countries. There is high fragmentation. This means less visibility for school leavers.
This session looks at these issues in more depth, uncovering opportunities and challenges.

Guiding Questions for Discussions:

« How are education and R&D working together?
« What is the experience with regional education networks?
« How can awareness and uptake in courses be improved?

TIME & PLACE
Wednesday, 31 May 11:30-13:00

TS07G: LAND ADMINISTRATION EDUCATION [10568]
Taylor, Hilton/Waldorf

P et OB R RN AR - (A ABUAER B - (Rl B E TR AT
% e bE R RERALEHBNEIT - BAERIEAFEH - ARRRETA
B2 -
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HEE BB  FrRHEs - HIE BN TR  EIRMHEER P - FeEk
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4 FETEZFUANE S THE > SRz HET B AE -

BHHEZRE - BEUIE HERERY - SCERIEREI DIERGE - 28M > ZZEsie
b > BEDAR S BB AHIEEE » RERZHEIAE N EERE - 92 E SHIPkE - FIGZ 2
ZEY (HEHE) BB ESmrTEaEE » D EEEH 2405 - RAIMERE
MR A &R FEEE » DI saE g im E m#EE 7= -

VEEZR VS RAZ A [E » T E S KGR TN E] - ERERE SR R
HIBIZR - B [RIREEIEEZE AN B » FBEARE R )70 MRS EIEZR - th=FH
EIFRFIANE © FIG AT ECR S B H E BRI E & » B2 RIFIVHIERRET
G > BTG G ATRR R - AR LRI R R 52 o E AR B A gy

R T EMNETL A YRS (Latin America Land Administration Network, LALAN) » HHAYAE
FESII T EMNTHERESERE > Do AR ES) - EHMatbo R b tE
H 24 (Land Administration System, LAS ) TL#$RERGEN » 2021 ARG LAV ZFF © » Effmthbon
BN B B > L B ARG AN IRBCR A2 R RS ¢ (R SRR ~ A ~ 1K
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NOAAs National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

NGS@FIG Day Agenda

May 31 Technical Sessions

11:30 - 13:00 Practical implications of National 16:30 - 13:00 Case studies of Surveys NGS does now and
Spatial Reference System (NSES) Modernization how they will change
= Practical impacts of the modemized MERS s  Implementing NGE OPUS Projects” GV feature to alisn RTE
s Canzda’s implementation of the modemizad frames vectors to the MERS to establish Geodetic Control for Firsthlet
= Changes Afoot: State Plane 2022 and Fetirernent of the Indoor happing.
U.S. Sarvey Foot s  IGLD: A case study for leveraging digital tools to enhance QAQC
&  Preparing for the Modernization of the HSRS on large scale static GH5S observation campaizns
s Q&A s  (reodetic Leveling in the Modemized INERS
&  MGE Field Operations: blodemizing in hlany Ways
14:30 - 16:00 Update on the NOAA CORS Network = Q&A
and OPTUS s  Closing Femarks by Director of Mational Geadstic Survey

&  TheX0AA CORS Merwaork (MCI) Bervices
&  Updatine OPUS-S to Support Muld-GHSS

& OPUS-Projects 5: Supparting RTE for Establishment of June 22 Webinar 14:00 - 15:30 NG5 Partner Panel Seszion:
Creodetic Contral Discussion of the Benefits and Challenges of Transitioning
& OPUS-Projects for Manager's Training - Transitioning from to the Modernized NSRS
Inzmructor-lad to Ouline, Self-paced instoction (geodezy noaa poviweb/science edu‘wabmar sariesWabmars shiml)
Ansmenting Diats exchangs formats for OPUS of the fiture
Q&A
FIG Working Waek 2023 19

17 +5 H 31 H NGS EH#FE
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NGS BH# 1Y A E 4R FEM AR (OPUS) » BJRIFRE&E « TN#Ek&ETE NGS @Zﬁ%“”ﬁﬂ%{ﬁ
A AR EOR > TS S B Im P ERRV S N R E R (R EENRE) - J& 15— 2 EHY
i AR -

NOAAs National Geodetic Survey Pos. g America for the Fus geodesy.noaa.gov NOAA's National Geodetic Survey Posi a for the Futu geodesy.noaa.gov
What 1S OPUS Projects‘7 Example of GVX tO OPUS PI’OJGCtS (cont )
https://geodesy.noaa.gov/OPUS-Projects/OpusProjects.shtml
« Free, web-based application il il - il —
« Upload static GPS data via OPUS-S
« Supports campaign-style surveys
« Custom survey network design =
« Easy addition of CORS’ data s
+ Data management and visualization aids =
* Baseline processing using the PAGES engine H
« Survey network adjustments
« Selection of reference frames , geoid models, State Plane Coordinates, etc.
; 748 OPUS &g b T i B ek
OPUS Z&eHy77 oy
B EDTE} s AR DRI 4 B 2
NOAA's National Geodetic Survey Posi 4 for the Future geodesy.noaa.gov NOAA's National Geodetic Survey Po: ing America for the Fuu geodesy.noaa.gov
Design for OPUS -Projects and GV X GNSS Vector Exchange (GVX) Flow Chart:
(2)GVX file (from RTK survey (b)OPUS-Projects (from static (c) Combined Hybrid Nen
or baseline processing in GNSS session processing)
other software) A A
+ + : + %
\ i '
4 4o ' i+
1°</ + o, o. | .© /oi/' + o,
{ .
3 A : A
+ \
e A 8 Na \6 N3,
%%, %,
Y 2
A A
Legend
RTK Base or RTK Rover or
A CORS @ HUB QFrom” Mark 4 “To™ Mark ===> OPUS-Projects Vector ~ ——» Vector in GVX File
2 [Adapted from Weaver ot al. 2018]
N =Nl 82 =5 i N £ 2
{8 BN E B HE 2 A g B % R R R R A
A f e ] w7 A = ra | A e [RS=GEEE
SR E]
N e
18 © Erafiii
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NOAA's National Geodetic Survey Positioning America for the Future geodesy.noaa.gov NOAA's National Geodetic Survey Positioning America for the Future geodesy.noaa.gov
GNSS and levelin - -
g GNSS and leveling adjustment -
e
GNSS-derived
O orthometricheights 4 e i 5
AH,,
B revelingmars —ee~wm £ | . e 4
< Double-run leveling A";«ﬁ < H, adj
H;
H 1
H, |
Hiaq) H, H,
Credit: Dan Gillins o c-,-e(-)"ld Credit: Dan Gillins,

19 © Sk il = i 2 e D B B g R KRR R
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{H338 GNSS 2 M > fEEkE ~ AMESE A S RIS S - fEs D RgokHE
B BCERKREAIE R S EIZAME - (FrE R R E M E N SR > B2/
R H/KAEIE S Y5 DR © S DAEE IR SR AR AT - I AR 2 ZERIRRE SR
AEA FRENTE BRI ERIRTEE T - HER AN FR R KRR S E - AREiE AT

(W) 11246 6F 1 HE&=H
9:00—13:00 EKT (1)
AHE FIG B RMNEERE » fTA FIC § BRFREAHBILE Kl ECHHEAIE
g a2 EE RS B DBREAR TIEEE S D N FIG 51 g B KGHE
BTN ARAGFHES I EAE > Sf% Il i T — @ Lt gy (5% - /4GB R vefir T3t
TAEEEREEE) > WEC AR L TERKE -

(L) EFAERBERRR RGBT

s S K REIREIFER LR - fe Bl R ik -« BEAG - S i
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R E CRYFR K S [T R = E T & 1F - (& 20)

AT Lidar 3D 7 FE e By r4H A4a A UAV FSNERIE

e

20



FORSURVEYORS.
8 SURVEYORS

GIS $AEﬂETELIjJ§Ef|\§

COASTAL
SCIENCES

New Datums

NGS Coordinate Conversion and
Transformation Tool (NCA'T)

L

g NAD B3,
supported by NCAT Nate: 1 resncond ~= 31 meters.

[ T P V-

S— e IEAN
ENGINEERING

-

Coastal M

T

[ T——— T T P [T —

BRI AR R R T2 R A NOAA l%kﬁbﬁ@ﬁﬂ%ﬁﬁﬂ% fa
20 ¢ G A A T R T T

AR IVA R D YN S SR R IS = - MINACER S R E/{%fﬁﬁﬁ
M G 2% > ATEIRIE RN SRR A 5 Sl e PR SR 22 &R etk
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21+ /NI ST R A B for

51 - e EMHE B T(IMU) S B STRIEEDIRERY GNSS ffr 2 B » nIfE A REAREE 22 BRI
AR TTEE - P SEEHY VBS-RTK BIREELAIE » FREEZE RIFHVIREIETT » B0
2 78 B AR g R A AU S - H AT ARG R AT & VBS-RTK HIES%
Bh1% - DA AR TR A O] - B L AR 2 MR ES K ABL & #R(F o M= GNSS
PEUTERINES IMU » M TUERICUE » R 2 KR ERMEHL BHEL B < BEHE - WA g E L
FRIIREIEE © SoyMEBPIEE FTAELIRE - E A EEA \EL‘X%%W F s bR SR A e B e
& > WL SPNEERGA R AAT - Biom LA RUR T ESERAE

Venus Laser RTK

Universe Series GNSS Receiver

LASER RTK - INNOVATION MAKES THE DIFFERENCE Areliable IMU RTK receiver you can really
count on in the field!*

22+ NEEEMHIE B ITAMU) 5 8 5 HIEEFE GNSS REUEE /14
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FIG Council at its first face-to-face meeting in February 2023 in Copenhagen. From left: VP Kwame Tenadu,
Ghana, ACCO representative Tim Burch, USA, VP Daniel Steudler, Switzerland, President Diane Dumashie,
UK, VP Mikael Lilje, Sweden, VP Winnie Shiu, USA and FIG Director Louise Friis-Hansen
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