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Transportation, electricity and water infrastructure, land planning and use, disaster monitoring and
forecasting as well as environmental protection all rely on the surveying and mapping that provide comprehensive
land information. Surveying is therefore fundamental to national development and the protection of property rights
of its people. The National Land Surveying and Mapping Center (NLSC) is the central governmental organization
with authority of national surveying and mapping policies. Missions of NLSC include the formulation of surveying
and mapping proposals, rules & and regulations, and datums of surveying; the implementation, management and
maintenance of basic horizontal, vertical and gravity surveys; the planning, implementation, operation, management
and maintenance of real-time kinematic positioning stations; the execution and maintenance of national cadastral,
topographic and hydrographic surveys; the planning, construction, development, maintenance, integration, and

distribution of national geospatial information database, and other matters relating to land surveys.

Along with rapid advances in geospatial information and surveying technology, the NLSC is now actively
combining domestic surveying industry, governmental organizations, and academic resources to realize further
breakthroughs and innovations in professional surveying techniques. The development of diverse cloud map
management and value-added applications has boosted the convenience and versatility of survey results. It is now
possible for all citizens to share in the land survey and geospatial information results hopefully to build an intelligent

Taiwan.

This bilingual brochure was prepared to help domestic and foreign visitors understand the history, general

purpose, and accomplishments of the NLSC. It focuses on three areas: "NLSC Developments", "Core Activities"

and "Information Services". Your feedback is welcome to better direct the national geospatial development.
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History & Organization

Il RG2S | History

KB 36 &
(1947)

KBl 36 &
(1947)

EBE 42 F
(1953)

KB 52 &F
(1963)

KB 68 &
(1979)

EB 70 &
(1981)

EE 81 &F
(1992)

KB 88 &
(1999)

KB 96 &
(2007)

R EEETHRREAZERIRMNEFMMENIRREK -
Established as Wasteland Survey Headquarter, Land Administrative Bureau, Department of Civil
Affairs, Chief Executive Office, Taiwan Province.

FER [SEHELHNREIETESFtERRRE -

Renamed as Wasteland Survey Headquarter, Land Administrative Bureau, Department of
Civil Affairs, Taiwan Provincial Government.

BER [S2ENNENRBEEEIERK] -

Renamed as Survey Headquarter, Land Administrative Bureau, Department of Civil Affairs,
Taiwan Provincial Government.

FER [2EEMHEIER%, -

Renamed as Survey Headquarter, Land Administrative Bureau, Taiwan Province.

HIER [ 2EEMBERAISRE, -

Promoted as Survey Headquarter, Land Administrative Office, Taiwan Province.

FER [SEEBNEEAERZ -

Renamed as Survey Headquarter, Land Administrative Office, Taiwan Provincial
Government.

IR [EEERNEEITES] -

Reorganized as Land Survey Bureau, Land Administrative Office, Taiwan Provincial
Government.

oGRS THEELHAIER ) -

Reorganized as Land Survey Bureau, Ministry of the Interior.

o7 [ PIEEREE LRI -

Reorganized as National Land Surveying and Mapping Center, Ministry of the Interior.
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E8lR
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EE

Director
General

ihFE B =R

BlEE
Deputy
Director

Az ke B 5F Bl &5

AlgE R

RBERIE

Senior Specialist

WEE

Planning and Technology Section

Control Survey Section

Cadastral Resurvey Section

Cadastral Resurvey Section

Topographic and Hydrographic
Survey Section

Survey Information Section

Survey Teams

Civil Service Ethics Office

Personnel Office

Budget,Accounting and Statistics Office

Secretariat Office
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Duties

| TREIEE | Planning & Technology Section e

© AIEIEIETE RS « EFIS XK NERA

Planning, supervision and evaluation of survey implementation.

© BB ERRE » HEIRERIZS

Planning, promotion and evaluation of survey technology research and development.

© AIFEER S

Formulation of surveying and mapping policy.

© AliEERABEEEHIE 5

Compiling regulations on survey industry and survey personnel.

© EIERERBRASIE

Survey service exchange with foreign countries.

O AliBRF[ENAHIE I RERHEED

Planning and implementation for calibration of survey instruments.

© FRINVERWERREREREEIEHE
Developing rules & regulations regarding the NLSC'’s operation and
management & maintenance of database.

© AR RMET

Compiling statistics of survey results.

© Al A\BIEERI#R

Conducting education and training of survey personnel. b

© EffERIEEIFIE

Other services related to planning.
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| 1RHEGRIEER | Control SUrvey Section -

© IERBRFLNERS A

Vertical survey on level origin and tide gauge benchmark.

© FEIEAMBIRI - #HEREE

Setup, maintenance and management of horizontal control network.

© BUEET B (M) BENEEGRAESE R  HBRESEE

Planning, promotion, supervision and inspection of survey projects on cross-county
(-city, or -municipal) control network densification.

© BEAFELRMIZE  B& ~ HEREE

Planning, implementation, operation, maintenance and management of real-time kinematic
positioning system.

© SEEHEIRI - HEREE

Setup maintenance and management of vertical control network.

© EJEAIBCERI - #HEEREE

Setup, maintenance and management of gravity control network.

© ZEHAENREEREEEE

Supervision and document management of control survey results.

0 HEEEREERIESZAMEE

Movement and repair of survey markers and land management.

© PEHIBIEHIE AR 5E

Development of laws and regulations on control survey system.

© HttERIZEHAESE

Other services related to control survey.
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| #EEHISEEE | Cadastral Survey Section -

O HFEAIERIE AR < i

Development of laws and regulations on cadastral survey system.

© SRR R IB AT AR 2 R

Processing boundary survey designated by judicial or prosecuting organs.

O RS ITHAIEZRE - HBINRESRE

Planning, promotion, supervision and inspection of unregistered land survey. -

O BRI RAIERF IRE ~ HEIREERE

Planning, promotion, supervision and inspection of policy-based cadastral survey.

© BAEED R (M) SBEMFEAESERE - HEBRBERE -

Planning, promotion, supervision and inspection of survey projects on cross-county

~

(-city, or -municipal) cadastral survey projects.

© BfftEERICNRESESEMISHEERE - #E) - BERSX
Planning, promotion, supervision and evaluation of digitized analog cadastral maps overlaid with
urban planning topographic maps.

© BfhERItFERIEEIR

Other services related to cadastral survey.

‘i‘l’l_j. .E/ n%‘ Cadastral Resurvey Section e

O HFEEEBIETE bk

Formulation of cadastral resurvey plan.

O HFEEERIFE < REIRENT

Planning and implementation of cadastral resurveys.

© FEEERIRIE R Z

Development of laws and regulations on cadastral resurvey system.

O HHEBEAFFEERMREE

Supervision and inspection of cadastral resurvey.

O FEEER EE M EE S IEMEREA

Cleaning, repairing and connecting survey of urban planning pillars in cadastral resurveys area.

© EfnaRitEEEAFEIR

Other services related to cadastral resurvey.
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g
Topographic and Hydrographic Survey Section

O MR B F RIS iRE

Planning of topographic and hydrographic surveys.

© EXNERRRANREEME

Surveying, mapping and management & maintenance of basic topographic maps.

© ZEIEHITZERI R NRERIEE

Surveying, mapping and management & maintenance of national topographic maps.

© TEME T BRI RR R EIEHE

Surveying, mapping and management & maintenance of national electronic maps.

© TEMHEMTREEER MR EEIEE

Establishment and management & maintenance of national digital terrain model.

O BIREAEARRMREEHE

Surveying, mapping and management & maintenance of base chart in marine area.

O R ER R AR EEEE

Surveying, mapping and management & maintenance of topographic maps in intertidal zone.

© EFBERHKNREIEHE

Surveying, mapping and management & maintenance of electronic navigational charts.

© BT ARERE - HEIRNREERHEE

Planning, implementation and management & maintenance of national land use investigation.

© BBt R EFAESIE

Other services related to topographic and hydrographic surveys.
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O BTHREFARSRBERTZIRE - EEREIEHE
Planning, implementation, and management & maintenance of the integrated distribution system of
national land surveying and mapping information.

O ETHERECRE  EE  BIEMERINERR
Planning, implementation, management & maintenance, and value-added application of the national
land surveying and mapping database.

O BIFEREARE « BERHEE

Planning, implementation and maintenance of surveying and mapping knowledge web.

© ETAEEFAEHRE

Distribution and provision of national land surveying and mapping information.

© AHINEFLZEBUREFGE/ T RE - #E) - BHERERE
Planning, implementation, announcement and management of the NLSC’ s information security
policy and protection mechanism.

© ARINEFRIREERARTIIRE « FHEC « HEEREIE
Planning, allocation, maintenance and management of the NLSC’s information devices and
application systems.

O RRINEFUFEZRE - HEIRBEESK

Planning, promotion, supervision, inspection and evaluation of the NLSC’s information operation.

© BfhERIBIEEREIE

Other services related to survey information.
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© PITSIEAFETIF

Conducting field surveying and mapping tasks.

| BUELZE | Civil Services Ethics Offige i

© WAEEIE

Ethics management of civil servants

| ABBZR | Personnel Office s

O AFEEFH

Personnel management.

| EEtZ= | Budget, Accounting and Statistics Office s

© BR&t ~ BERMETIEIR

Budget, accounting and statistics.

| FIUEEEE | Secretariat Office s

O X&E 8% 3 » REREMSZERB SR

Document management, general affairs, R&D & evaluation, public relations, and miscellaneous supports.
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Visions and Operational goal

AN EAENREE - BERMBEZEBE » REFFFESENTVARRIBR M - BEREFR
WEERMRBEN » MRFEFWENIER » LIEVBRBAVGEW » HEARMNRBERE - BRHETIE

TiE i

o>t

The NLSC plays an important role in producing, integrating and supplying the results of national land
surveying and mapping. Apart from continuously introducing new survey equipment and techniques to enhance
survey efficiency and quality, the NLSC also will actively promote the integration and circulation of professional

survey data and results to realize the following goals:

O EEEREZ AR O =EERERBHAVELEES

EESEE THMIEEH » BHRIEEABEE BH e ERITEERN - RERIEHRETON - EiE
HEFE TR DB R ERIE REGIMAIARES ©

Embrace the philosophy of public access and
innovative improvement by using computer
technology to provide the public with a full spectrum
of convenient and useful services.

Use of high-tech surveying techniques to collect high-
precision geospatial information, renew all kinds of
basic maps and maintain a comprehensive national
geospatial information database of land survey.

@) =eZEELTEEER O wiasEEETEERARTE
EEERRM - REBEESINERRRE - 212 SEAENKRIKE - HEEETARERNR -
SEISER - EAEREENFEREE - EESHERE -

Integrate diverse geospatial information collected Actively participate in surveying and geospatial

from various sources to provide versatile online
value-added services for multi-purpose applications to
increase their scope and depth.

€ HaReEENSES
N REREEER » BOARIEEOR MU
B T ZEE B A EHEN T BURSR -

Promote sharing and collaboration on surveying
resources, shift from an output management model to
providing decision-making support services and use
national geospatial information to make administrative
decision.

information conferences to stay up-to-date on
developments in surveying technology, promote
the results of surveying and mapping, and expand
international visibility.

(6 BBl e P = I]-

BT A BT BEEEE -

Organize professional training to strengthen
surveyors’ professional know-how and core
surveying competency.
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> HligRiigE
Surveying and Mapping Technology Development
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Survey Instrument Calibration
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Control Survey

ERIAEENERUZER—REEERENEHELUFRAREEZSZNKE  REMBIXERS
REITHAARREARENNEEKE - XASEMENERIBEEEIZUNE - ENREEE@AE - X
HEFEEERENT » BRIEREEESNNEE  SERERENELE -

The purpose of control surveys is to establish a set of unified national survey datums and basic control
points for surveying and mapping purposes. This provides an important reference for implementing national
infrastructure, planning land use and protecting the rights of the people’ s property. As Taiwan is in a tectonically

active region, the survey results must be regularly inspected to ensure their accuracy. Datums in current use

include geodetic datum, vertical datum and gravity datum.

(— ) KRHBEEHE GEOdETIC DAtUM

K ECERBR AR ELESFENS B Geodetic datum serves as a reference for

B IKEEASISESmBEEETE ) BFE 18 BAEE the calculation of geodetic coordinates. Under the
BYIEHEME WL ETE TWDO7 Bl5 AL = "Fundamental Surveying Regulations", measurements
wif » B EEEEIIRSZER (TRF 94) 75 from 18 satellite tracking stations were selected as
the basis for the TWD97 National Coordinate System

7R EFRSEE (BIH) % 1984.0 - 23 1HIRE which incorporates the International Terrestrial
75 GRS80 R IKSHUI T « R¥1E a=6378137  Reference Frame (ITRF 94), the direction of 1984.0

NR B3R f=1/298.257222101 » MBI =T\5 as defined by the Bureau International de I'Heure (BIH)

EEEIFINE , 8 0 ot , SEASERR and the GRS80 reference ellipsoid with the following
parameters: Semi-major axis (a) = 6378137 meters,

and Flattening (f) = 1/298.257222101, Transverse

Mercator projection with longitude difference of 2

FFRRELE 121 B> EBEFIFEMERERL

degrees. The central meridian is 121 ° E for Taiwan
proper, and 119 ° E for Penghu, Kinmen and Matsu.
Origin of the projection is shifted westward by
250,000 meters, and the central meridian scale factor
is 0.9999. National coordinate systems currently in use
include TWD97 and TWD97[2010]. The TWD97[2010]
system consists of coordinates of 3,013 control points

announced on March 30, 2012.

4 KtEEIG D HE
Distribution of geodetic datum stations




OO0 OO \\\ CoreBusiness

119 B - RELEBRIMOAFR 256 ERAR » AR
FHRRELLS 0.9999 - IBITEXLERFKEE
TWD97 & TWD97[2010]2%& » EF 101 £ 3 H
30 HAE 3,013 EBAi TWD9O7[2010] A 4RAER -

> ZPIRIE BN
Kinmen satellite tracking station

() BRI TE VertiCal DatUm

SENCELESERBIEES RN BNaEE%E The orthometric height system has been adopted
BESE 1990 F 1 B 1 A@EARIBIBIBERT » for the height of the benchmark in Taiwan. The
IR EEER S 1957 FE 2 1991 2 B9 Rl definition of height datum was derived from the tidal
{EEMS » Wans 2001 ESESEEE (Taiwan
Vertical Datum 2001 - &% TWVD 2001 ) - January 1, 1990. The height datum was named Taiwan
PRAERESINEET - BRSNS 3 REEAE  Vertical Datum 2001 (TWVD2001) and the first-order
—E\GERRIEE > R 105 F 4 B 12 HAS benchmarks of TWVD2001 have been measured

D 715 BE— S NERERG B - B 2 EREX) 4.600 2 three times. The results of the third measurement at
’ i ml I~ 14\l 5
® 2,715 first-order benchmarks were announced on April

information of Keelung Tide Station from 1957 to

1991 under the standard atmosphere environment of

12, 2016, and the length of survey lines measured

approximately 4,600 km in total.

ENCERBIRIGE The Datum Benchmark of Ta|vvan

(=) BTIEEE Gravity DatUm o

BNEEGEFTTENEEN (HS) REE The gravity datum includes Hsinchu Gravity Base
BEE R, — ST (255 HS01) fiI Station (HS) and its dual absolute gravity points, one of
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RUGA » —RFTIRIZE (Fh5% - HSO02) {7 #R
OCEREEEFTEERE  EREEKRENL

¥ (40 International Comparison of Absolute
Gravimeters, ICAG) BEEZMBEEIE » E1J
REAEVRI DT - SEDRIEMRIFREIEEIRMZ
&g - EAEFIAECENEE R - BIKIBENE
BEZAENRIEE  BRBERZETIRIZNUE -
TamBER _OONENDRH (Gravity System
2009 - & GS2009) - IR 103 E 3 A 13 H
NEMBEENR 17 B —FENB 6833~ T

E7)% 6,084 35> HET 6,784 BEARSEKE 103 &
6 B4 HASEEME 30 x30 VBB ZES
HEXMFBRIRRL (TWHYGEO2014) (X5 EMA -

119° 120° 121" 4 123"
26" -

25"

24°

21" - 2 .
19 1207 121 3 123

12 14 18 18 20 22 24 26 28

A BSEKRMIERIEER
The Hybrid Geoid Model

which is the Hsinchu main point (point number: HS01)
located within the station, and the other is the Hsinchu
secondary point (point number: HS02) located nearby
the National Measurement Laboratory. Measurements
taken from long-term observation and analysis with an
absolute gravimeter (with International Comparison
of Absolute Gravimeters (ICAG) certification) were
adopted as the basis for defining the gravity reference
system. The calculation of the basic geodetic survey
was based on the measurements from the gravity
datum, and the environmental corrections were made
if demanded for required accuracy. The results of
gravity datum and system were named as Gravity
System 2009 (GS2009). On March 13, 2014, the
results of 17 absolute gravity points, 683 first-
order gravity points and 6,084 second-order gravity
points were announced for a total of 6,784 points.
In addition, a 30x30 second grid Hybrid Geoid Model
(TWHYGEO?2014) for Taiwan was also made available
to the public on June 4, 2014.

A RIENRAEFEBH
Gravity survey operation on Mt. Jade

(P0) SREIZERA| Velocity Field MONITOIING

SEURMRIERZUTE - BABED 97 &
RINFEEEHILR ZRESR TWDO7 £iZieS
#£ 10 BR5 > BR D MMERUEELERENR »

Taiwan is located in a tectonically active region
and more than ten years have passed since the

announcement of the TWD97 coordinates of satellite
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EGSIHR  BEANERARIFRIBERK » A
INE 100 FRBUZEER 400 ER2EEE
ANDRERER » WEEHY 1,400 BREAERLERIFL
6 N\HEEAENR - ERDOMHERUKEREE
AR » BRI RIESIBEEMMEERLIZAM
SENOWER » BRI EEERLITRMES] -

(T )e-GNSS BIBSEIMEE M ARMHEE

tracking stations and control points at all levels by
the Ministry of the Interior in 2008. There were clear
signs of displacement in some regions, making the
announced TWD97 coordinates unable to meet the
accuracy requirements of surveying work. Since
2001, NLSC has been using around 400 continuously
operating reference stations (CORS) in Taiwan as
the base data together with the results of satellite
measurement over 6 hours at 1,400 basic control
points for analysis of the horizontal and vertical
displacements which were useful for change analysis
of basic frameworks and coordinate systems and
deemed as part of the initiative to establish a semi-

dynamic national coordinate system.

« EEME TWDO7 BRLIZRME RN

National coordinate system displacement
model under TWD97 for Taiwan

Operation and Maintenance of e-GNSS Real-Time Kinematic Positioning System

e-GNSS RAARINEBZSBELZEFLEIX
BEAFYBELRRARE  EXAEERRIEBRE
FRIEE B R B IRBUR B I B 2R EEE
3R HRFH” e” REB TEF1L) R T8
Bt 88 » GNSS AREBIERNEESHE
I %% (GPS+GLONASS) - BRIGR#ME 78 F b
Kig8 70 Efszuh - 257 24 WA EETR DR
BEARNELRY » TZRERFES - AFITE
EEEENR (e-GNSS & DGNSS) ~ BI2ER A
BERRERESREURBRESHAERETEH
FERR%S -

e-GNSS is the name of real-time kinematic
positioning system established by NLSC, which is
based around Internet communications and wireless
data transmission technology. The letter e’ represents
"electronic" and "network-enabled". GNSS refers to
multi-constellation global navigation satellite systems
(at present, GPS and GLONASS). The system
currently consists of 78 primary stations and over
70 backup stations that provide 24-hour continuous
centimeter-precision real-time positioning services. The
main services it provide of e-GNSS include: Real-time
kinematic positioning service (e-GNSS and DGNSS),
GNSS observation data post-processing service and

provision of GNSS observation data.
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A e-GNSS EEINEC & A HEREBHIA
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Cadastral Survey

FERI S RIKIBAERRER Bt BRERAE TR - WETEES « BEtERH TS EIEE
A - SEMEERIERMFEBKEETIAD REREAR - BUERARRELIBIE 3 8 - ZhLREH
AENRRE  BEERNRBRE  EERASEEFEMFENE > REEIPNBEZASE - BEFEEUL
EEESREREMIEMTEESSE » TR ARBFEINETMEERE » REIFR TSNS
FER RR LB EER

Cadastral surveys investigate and survey land boundaries in accordance with the law. The land area of
each lot is also calculated and a cadastral map is produced for land registration and management. Currently, the
cadastral maps being used in Taiwan can be divided into three major categories by the aspect of mapping methods,
named graphic mapping, numerical mapping, and digitalization from original graphic maps. To improve the quality of
survey results as well as promote information sharing and communication, the numerical method is exclusively used
by the NLSC for all cadastral surveys. Current projects include cadastral resurveying, integration and overlaying of
digitized analog cadastral maps and urban planning topographic overlays. The NLSC also undertakes court-ordered

land surveys to help resolve land disputes and protect the property rights of the general public.

(— ) HBFEEEEA Cadastral RESUIVEY sttt :

SEMETHIEFERTAE ZNEERER » [1RE The originals of cadastral maps for Taiwan
TR ABEREED » WESERM B EIEER R produced during the Japanese Occupation Period
5 [ B A e TR 2 B B IR M EE S I - L Eh were destroyed by air raids in World War |l. Cadastral

H
FERTAAR - ZEMEARHIL - i - R . . .
on framed copies of the originals. This type of
FAERESR  BRERE - BRIMDE X cadastral maps became badly worn due to natural
RMESBRARRIULHETE » EBE M- carbonization, shrinkage, frequent use and repeated

BARIEE » QT EEREL - folding of the paper over a long period of time. Lot
sub-divisions, natural topographic changes as well as
MATEBEE SR RKE LM AR MFENEE interferencewith boundary markers led to frequent

iR B S BRI ETYIE » TN AEIR NI inconsistencies among maps, land and registration that
RSB PREAM » B{TR VIS EISIER - fER had a severe impact on private and public property
ABEIKHIFERARRZRIL - BESEER O

EUEESERITIES R THIE  RRREE Cadastral resurveys are conducted in
i M REAER T R ST EMEERE accordance with the relevant rules of the “Land Act”
T RBRIHEGENET - WKETR . MRIEE of Cadastral Survey” . The land owner upon being
AFERAS ~ THEREEE L RIERIMFES - notified by the land administration agency should mark

management after the war was therefore based

and ” Regulations Governing the Implementation
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AOWAEIESEREIMNEE « FMRERAULD - HEE) out their own boundaries by the given deadline and
HEEESEAFLE » ISR 62 F 64 T4 « 65 FF be present to point out the boundaries. The resurvey
77 3R 13 FFSHE 78 FAEESE 79 F 04 operators then use the above mentioned markers,

; al&E =2Bl&E
FEEEMBEERRESIER 95 £ 103 FilFE . . . .
as evidences to continue succeeding operation works.
BEAIFTE - REF5TH 757 BHB LU : 104 £ High precision surveying equipment are utilized to
112 FEMMMBEESERRIESTE » THEIHIE 143 8 determine the locations and shape of land parcel.
S+ ERIEE - Parcel area will be calculated accordingly. All the

EHIgithEE Before

other reliable features, and other cadastral information

results will be proclaimed publically. The description
changes of land parcels and the new cadastral maps

drawing will therefore be followed.

For clarifying land registration and elimination
of boundary disputes, the NLSC has unceasingly
made every effort to support the implementation of
cadastral resurveys. The initial trial between 1973
and 1975, the three phase program over 13 years

between 1976 and 1988, the yearly program in 1989,

MRBRME | ERMNIEE
Results Draw the
Statistics & cadastral map
transfer
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A FELMEBENBEERLEFEREE
A ElRMERBNETEE Figure of automated numerical cadastral
Result of cadastral resurvey map resurvey processing
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the cadastral resurvey follow-up program for Taiwan
Province between 1990 and 2005, as well as the
cadastral resurvey program between 2006 and 2014

have successfully completed cadastral resurveys

(Z) BRI EERSES

for more than 7,570,000 lots in total. The cadastral
resurvey follow-up program to run from 2015 to 2023

is expected to resurvey 1,430,000 lots.

Integration and Overlaying of Digitized Analog Cadastral Maps

SEMER 78 FETERA BB EWIEMFE
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AEDHEESABEMFEEEE  SEMFEBER
$RE  BIftRIEHREE - RERFEEMNMFEERT -
EEREERE > FERRER » WRITEM
FEHSERE R4 FETHNEHZEEBEM
FEBEREILIFSE -

BfRtmFEEEBRIELE  WRBERRERE
SREBNEBERAURMBEANRER BiE
BANESHE - ARINE 96 FERFEFERIE
EEESEBRFE  UBELZHFEERER
FEFAIRR TWDO7 £EHFs ~ S EMFERAERLET
WREMEA - TERFNEE T TREEREA - 2
EMREEEFRRETERES « WEHEBHREH
STEBRMEE R REEER, - SithiEE - &5t
EBUBRMNTES-—EEEESEZERINOLE
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B44 86,329 % - 105 £ 109 FEIEREITEMN
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MEENETEEENBFERSERE - AFAE
(EMBEHAE - BIRAIE - Bt EBHAIR
BrAlg) - EBDREEREEES - thiEE
EHtE=EERFE » TERBEBALI - &
BT BR - BRERESEE  EMERIMNEE

The numerical method for all cadastral resurveys
in Taiwan has been adopted since 1989 and cadastral
information with numerical data has then been digitally
stored. Yet, before 1998, land parcels and areas where
had been resurveyed with numerical method were still
of minority. Most cadastral maps were managed with
the consideration basing on the character limitation
of graphic maps drawn on paper media. On the other
hand, as the paper maps became increasingly worn
due to frequent use. To preserve the graphic maps
against further damage that might compromise the
rights of the public, all graphic cadastral maps in
Taiwan were converted to the numerical format
through projects of digitization to establish a complete
cadastral survey database. The cadastral resurveyed
maps drawn on paper media in the earlier years which
had often been used were inspected for the first
conversion contents. Then the other years’ maps
and the maps not ever resurveyed were planned in
sequence. The digitalization project was completed by
the end of 2005.

The numerical conversion of graphic cadastral
maps was to cautiously keep the situation at that time.
However, the conversion left the longstanding issues
such as accumulated internal errors and mismatches
between map sheets unsolved. The NLSC commenced
the integration and overlaying of digitized graphic
cadastral maps with other maps in 2007 by using
TWD97 control points, boundary markers recorded
on cadastral surveys and field surveys to amend the

boundary lines to the extent allowed by the tolerances
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EREREREIEJEHE U EEAESEEEIIEEST in graphic cadastral maps. Basing on the common

R T e F T EM RIS HM S EEER - feature points, cadastral maps, urban planning stake
maps and topographic maps were integrated and

overlaid onto the same coordinate system to create

a composite geospatial database. A total of 446,329
lots had been processed in this manner between 2007
and 2015. Planning now calls for 75,000 lots to be
processed every year from 2016 through to 2020 for
a total of 375,000 lots.

The main processes include data investigation,
collection and verification, field surveys (including
densification work of control points, skeleton survey,
urban planning stake joint-surveys and survey of
present utilization), integration of separate cadastral
map overlays, and cadastral/urban planning/

topographic map overlaying. The above mentioned

#rhETEBurban planning map

tasks were carried out by field surveys to correct

- \\ - mismatches between map and real site and to resolve
AN : ‘ 2
"fg‘“‘ “\“‘\“‘%@/ differences existing between adjacent map sheets
e |
’ \“\‘/}/‘:fg‘\;a)f{‘:{\\\\\‘:&\\“‘ for realizing the integration and management of all
TRl A
ARE @\‘7 M‘\\\\\ cadastral maps within land sections. The initiative
e A‘\s‘zﬁ\\\‘/\‘i

o e Y /- Sy

HhEEE cadastral map ;ﬁ\i}@ fa 4:%%&“

S AFANWIZR SSES 3 L% !

also serves as a basis for promoting the use of the

numerical method for land resurvey and to support

other multi-purpose applications.

A=FBEF—EBRERE Schematic diagram of overlaying
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Boundary Survey Designated by Judicial & Prosecution Organs

ApINMKRE L « FIBFRENER 558 8
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fRlE-) RITMERRRMEZRE (M ERH
TT5518) -

© ERIESTHREE TAETIL AT R
FERCABTHIRIEREEHRIETRUL -

ViEER Survey map

The NLSC undertakes boundary surveys
designated by courts and prosecutors in accordance
with the Code of Civil Procedure, Code of Criminal
Procedure and Cadastral Survey Regulations. Survey
reports and maps are also produced to provide the
reference for judgments or investigation. There are
around 300 survey cases each year.

Services include:

© Land parcel surveys: Includes land boundary
survey (confirmation of boundary markers, division
of shared object, confirmation on right of passage,
building demolition for return of land, return of
land, squatting, elimination of infringement and
compensation for damages, etc.) and survey of current
land utilization (topographic map survey, earthwork

computation etc.).

© Boundary point setting survey: Establish on-
site boundaries at the direction of the enforcement

department.
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Topographic and Hydrographic Survey
MR REHFRZEMRAEM « BIIREE « BRAIR LiIDAR iif¥hEREME « 88 - MRBEFETHER

BR BLUEMEREMVCEIEBENR > IEBFBNENREERIE  EREEEEEE - [RY
FREIREEERSBETREZRCAN  MUMRERBEREEEM « REBREIFER -

Topographic and hydrographic mappings are made by using aerial and satellite imagery and employing remote
sensing as well as LIDAR technologies to investigate and survey the topography, scope and utilization of sea/land.
Such surveys acquire basic and fundamental geospatial information that can be used to produce a wide variety of
thematic maps through further value-added processing of survey results. Apart from having applications in land
use planning, management and construction, these maps can also be extended to the private sectors for lifestyle

navigation and travel planning.

(= ) BEEAHORGBUE I
Topographic Maps Revising

EARMEBRIERREEREPMTEELRLHIR Basic topographic maps are maps drawn
EE o IEE - ABEEE - YR EANIES at scales defined by the central supervisory
W, HEBHEIRIAETFIT—  “EAFRZ administration detailing land surface form, features
— hEDZ—Rt+EDZ—

and basic geographic data. The map scales include
1:5,000, 1:25,000, 1:50,000 and 1:100,000.

WIRERE 84 eI DABEM B HBIRER The Ministry of the Interior began promoting
R SFERIEE A BEE T IE » 95 Fib the digitally aerial photogrammetric mapping for
YT TERSERZ FINEVT o 2SI A= T B2 producing and updating topographic maps since

R . BESAME - 8104 SENRE to the NLSC in 2006. For improving the efficiency

BRESIENETAABENRRICZEER of topographic map survey updates and reducing
ZEEMFER (DTM) R » BEEBEEHFEALR  survey costs, the NLSC began integrating the
B X « ZTEE -~ BB E existing resources. The integration was successful

FASAL , TFER o-GNSS BIRSEhsE E il A TR to contain Taiwan Electronics Maps, National Land

7 ’ sy ==

2 M I Use Investigation results and LiDAR-compiled Digital
A= kEshilp:Ui==y °

1995. Responsibility for this task was transferred

Terrain Model (DTM) to update the features,land types,

AR ISR ERN » EAMTES contour lines and spot elevations on the topographic
HRS 5 RS - LS R IR R R E maps and digital terrain models. The e-GNSS real-time
= j ]
fEREESK o

kinematic positioning system was also used to further

refine the control survey for topographic mapping.
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To ensure that the maps are practical and up-
to-date, the topographic maps will be updated every

5 years to satisfy the requirements for government

=2 B E it Bltaiwan e-Map i s ® [l Stereo-mapping

N |

e-GNSSENs BN A8 E fi

ZEHNEDTM
Use the airborne LiDAR to produce DTM

A MY - IR R R

e-GNSS Real-Time Kinematic Positioning System

A GEFEIER R 2N

administration and private-sector value-added

applications.

A BT D2 —EXRMEBERFEEER Refinement of the 1:5,000 topographic map

(Z) EEERAEFHNEARREHR

Production and update of Taiwan Electronic Maps

SERAEFMERNTHEE—ERNEH
MEFHE > ATEEIRREENSHEEETE
o BIEER  \E - 2R 1T B  EY)
EEMIR AR EBEEHEERS - BRRER
BEEESRENRER  ERIFEZER -

The Taiwan Electronic Maps (Taiwan e-Map)
is the only national electronic map produced by the
government to cover the whole national territory
including Kinmen and Matsu. Taiwan e-Map covers
all kinds of geospatial information used in daily life
containing roads, railways, waterways, administrative
boundaries, blocks, buildings, landmarks, control points
and color orthophotoes. Due to its high accuracy and

fast updates, Taiwan e-Map is now in widespread use.
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BREESHE Taiwan e- I\/Iap

The first edition of the Taiwan e-Map was
compiled between 2007 and 2011 by the NLSC and
continued to be maintained and updated since 2012.
An English version of Taiwan e-Map was produced in
2015 to provide international accessibility. Apart from
the addition of an English interface, instant switching
between English and Chinese maps, and simple locating
function, map coordinates and an English legend are
also available for the convenience of non-Chinese
speakers. An across organization collaboration was set
up after 2016 between the NLSC and the Ministry of
Transportation and Communications to jointly develop
a digital map framework for the transportation network
in Taiwan. When the NLSC updates Taiwan e-Map, the
digital map for Taiwan’s transportation network will
also be produced and updated to eliminate duplicate

mapping works.

Due to the strong demand for a up-to-date Taiwan
e-Map, the map update cycle was shortened from 5
to 2 years since 2014 with an emphasis on important
roadways, landmarks, projects and user reports
of local changes. The collaboration of government
agencies and public participation is combined with
mobile surveying systems (mobile mapping systems
(MMS) and unmanned aircraft systems (UAS)) and
geographic information system (GIS) technologies to
improve the efficiency of map updates and realize the

goal of dynamic updates.

e T
B =
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Hydrographic Survey and Map Integration

SEEHINEFEK > RyEIELIZN
Rig=ENEBINETIEEERER  5B2EE
BFRIFER - WBESMEIERER - BEREEE
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EEEEHERAE LI IEBNFRRERIT »
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K- HEETERRE [ERENUERESTE) 8
FHERBENRERSE)  [SEMETHE
BFIRIEAIR B T RIRERIERIES [TE
BEAEREERESRRESE -

Taiwan is a maritime nation. The actual terrestrial
territory is far smaller than the maritime territories that
surround the island. Hydrographic surveys and charts
are therefore essential to effectively identify, manage
and use these maritime resources. The Ministry of the
Interior began introducing related programs in 2003
with the NLSC directed to conduct basic surveys
of the waters around Taiwan. Bathymetric survey
techniques are now used to map the sea bottom in
order to identify seabed features and navigational
hazards. Related programs include the "National
Fundamental Survey Development Project", "Plan
for Fundamental Surveying and Mapping", "Taiwan
District Administrative Boundary Inspection and
Update Project", as well as the currently conducting
"National Maritime Investigation and Map Integration

Development Plan".

AV KEASIFEBIE
Bathymetric survey operations
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ZoE) ML BIES Airborne LiDAR point

A BIEEGMTEZASERES

Between 2003 and 2014 the coastal waters of
western Taiwan (from Keelung to Chiayi) and Penghu
were surveyed. A total of 633 marine topographic
chart sheets at the scale of 1:5,000 and 80 sheets
at the scale of 1: 25,000 have been completed with a
total area of approximate 4,944 square kilometers. The
hydrographic survey along Taiwan’s coastal waters will
be completed by the end of 2019.

Navigation safety has become increasingly
important with the continued development of the
shipping and fishery industries. Electronic navigation
charts (ENC) is now in general use among international
shipping. The previously mentioned marine base charts
provide not only information about the undersea
topography but also be value-added and converted into
ENC for ensuring shipping and sailing safety within our

waters.

KGEBIEL Bathymetric survey point

T =@ Joining of maritime and topographic survey data
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(2)

EEFERERIFERE

Interpretation and Field Investigation

Land Use Investigation is proceeded by digitizing
the area of current land use showing up inaerial and
remote-sensing imagery. Field investigations and
records are also used to establish the current category
of land use. The results of land use investigation
provide an important reference for socio-economic

development and land use planning.

The Ministry of the Interior conducted the first
national land use investigation from 1993 to 1995
to provide a reference for national land planning
policy. Due to widespread demand for information
on current land utilization, the Ministry of the Interior
directed the NLSC to conduct a second national
land use investigation between 2006 and 2008. The
investigation was completed by August 2009 and
continued to carry out further updates by the NLSC.
The investigation of land use map is up to level 3 and

covers 9 major categories, 41 sub-categories and

3 4)

BREERBE BREH
Data merge and check Output

SEAR Level 3

A BEEIFAEFAESN National land use investigation methods
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(R) BIEFAEEHE Land Use Monitoring
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103 sub-sub categories including agriculture, forests,
transportation, water, building, public facilities,
recreation, mining/salt production and others. In order
to integrate the land use investigation resources of
all agencies, the NLSC, the Forestry Bureau and the
Soil & Water Conservation Bureau began pooling
their resources in 2012 to jointly maintain the results
of land use investigation split across three areas of

responsibility.

To ensure the timeliness and usefulness of
land use investigation results while taking the cost of
updates into account, update frequency was shortened
to 2 years from 2016 onwards. Investigation results
will also be updated to level 2 in accordance with the
amended land use classification system issued by the
Ministry of the Interior on April 13, 2015.

Land use monitoring refers to the detection of
variation of land use nationwide by interpretation from
satellite imageries with technology of the geographic
information system (GIS). The information of suspect
variation points will be sent to all relevant agencies for

them to dispatch personnel for onsite inspection.

To make effective use of administrative
resources between government departments, the
NLSC consolidated the national land use monitoring
operations of the Construction and Planning Agency,
the ministry of the Interior, the Water Resources
Agency, the Ministry of Economic Affairs, and the
Soil & Water Conservation Bureau, the Council of
Agriculture, to increase the land use monitoring
frequency to every 2 months. The resolution of
satellite imagery was also upgraded from 2 ~ 8 meters
to 1.5 ~ 2.5 meters. The online notification system was
also integrated as well to facilitate online reporting by
each agency. Value-added applications are processed

in response to the operational requirements of each
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i » DATDEIRAE » JISEEFEE » Wil S X 4RI EEE agency in addition to routine satellite monitoring.
EBENR > LRESERERIIEIERER LIF - In response to the current trend towards land

THE SRR T EIRERTENK - R EBIERNHE use master planning, the NLSC not only continues
ERSKEHBRERAY B ZMREIRER to conduct regular national land monitoring but also

F , pETNEERE T RN EEL G2 makes use of big data analytics to analyze high-
[ IR =) B AN B 8] |5 2~ =i
EEARAEARREERIN - BOIMIERERIE

risk infringement zones for enhanced enforcement.
The NLSC also cooperates with the operational
o ERE T KIERENER - requirements of other agencies by developing value-
added applications based on satellite imagery for
land use management. The integrated monitoring and
notification system is continuously being expanded and
updated to facilitate online reporting by all agencies.
Volunteers and non-government organizations are also
invited to help reduce illegal land use and realize the

goal of sustainable land development.

ﬁ%fﬁfﬁkhange analysis ﬁgﬁﬁcmnge type
BiHAAfter & HiBefore HIEEY e BEAREEEH

Newly-built Recenlty-exploited Coast line change detection

r bl
I

MIERERAE RSHE

The Web-based GIS data Field investigators

AR TR EERTREE Provisioning of national land use monitoring
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Geospatial Information Integration and Circulation

B TREERRE T EARM ZINVRERT
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BFREVBERCEREER - AHVERERE
ff#  IEEFRHK Open GIS Fiifi7 » EIIFR T
AgEEERE - BERA ~ B3R - ER - BiRE
—HEZERARAIEER -

REENRRRECABHEERLE » EXEH
TAKEEEEREERRBR - ARINRHIETAREE
BB HEERIRFEINERESN » TEE Bt
BB E e BW 1 (http://whgis.nlsc.gov.tw/) »
RHEEREENEEE » TN (BT
AEEERKFE (M8 http://maps.nisc.gov.
tw) IREEBBEZERNSE OGC ZREE 2 1E
BB AR F (WMS) ~ BIiE (WMTS) R 7 & Web
Map API IRFS °

Geospatial information forms the core, common
information of the National Geographic Information
System (NGIS). The wide variety of geospatial
information covers results from different periods.
NLSC uses data warehousing, GIS and Open GIS
technologies to set up a national geospatial information
database that integrates 3D spatial information from
topographic and hydrographic surveying as well as

aerial and satellite imagery.

To promote the circulation and resource sharing
of surveying and mapping results and expand the
applications for the national geospatial information
database, the NLSC formulated a mechanism for
communication and value-adding of geospatial
information. In addition, the "Taiwan Map Store" (http://
whgis.nlsc.gov.tw/) was set up to provide browsing
and querying of maps and metadata data. A "Taiwan

(http://maps.nilsc.gov.tw) was also

Map Service "

EBfEAR#% Purchasing Services

#AERBRFS Web Service

A FTHEEARSRBRARE
National geospatial information service structure
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developed to provide OGC-compliant Web Map Service
(WMS), Web Map Tile Service (WMTS) and Web Map
API services for all managed data.

The surveying and mapping results available from
the "Taiwan Map Store" include topographic maps,
land use investigation maps, Taiwan e-Map, cadastral
district maps, cadastral maps, control points, aerial
orthoimages, remote-sensing satellite imagery and
archives of digital cadastral maps. This system
that integrated with data purchasing and electronic
payment allows users to efficiently search, browse and

purchase map information online.

The " Taiwan Map Service " developed proprietary
technologies for map tile storage optimization,
dynamic map tile zooming and fast attribute searching.
Users can use different types of computer systems
and mobile devices for rapid Web 2.0 geographic
positioning, full text and address searching. The

system can also recombine and publish three WMS
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services (EPSG:3857, EPSG:4326, EPSG:3826)
based on the requested WMS scope and scale, greatly
reducing the amount of data storage needed and

enhancing the standard of map services.

The "Taiwan Map Store" currently attracts
70,000 visitors per year, and the " Taiwan Map
Service" serves around 700,000 visitors average
monthly. The achievements on the promotion of
geospatial information circulation have received
widespread recognition from all parties. In response
to the urgent demand for big data and temporal
data, a professional geospatial information value-
added service and OGC Web Feature Service (WFS)
is being developed. Meanwhile, a massive geospatial
information cloud storage center is planned to build.
The NLSC will continue to expand the circulation of
geospatial information and applications by establishing

an open, integrated and innovative platform.
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Taiwan Map Service screen shot — Taiwan e-Map overlaid on land use investigation map
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Surveying and Mapping Technology Development
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Taiwan experiences frequent tectonic changes and typhoons. Maintaining stable survey benchmarks and
precise control points is therefore an important but challenging mission. To expand our support for research and
domestic infrastructure applications such as sustainable land planning and management, disaster prevention and
response, mapping and maritime services, the Modern Surveying and Mapping Technology Development Program
was launched by the NLSC in 2015 to boost surveying technology as to enhance the precision and efficiency in

national land surveying and mapping.

TENEETEDABERNRILELRIZEHIEL The program consists of 6 key items: the
E¥ \ESREMRILEE BRI HISMERSER - development of modern basic control framework
AT E SRR « RIS RS operations, vertical control modernization, integration
HEENME RIS R IR IEIFESF 6 IB(FE - BHl

&

ull]

and application of national control point results, UAS
surveying and mapping operations, mobile mapping
RESUNNE systems, and calibration of aerial and remotely sensed

systems. Current accomplishments are as listed

below:

o =R e R 2001 = & 5 12 2 ¥ (Taiwan Completion of the Taiwan Vertical Datum 2001
Vertical Datum 2001 » 5% TWVD 2001) B (TWVD 2001) and high-precision orthometric height
BEIIESSERE TF -

= e~ I g B U S SN .
@) THIHEEAEHIBER e-GNSS S 1E -
HERFIERR AMERENE - RGBS IERES
B {ER -

Regular maintenance of basic control points and

inspection of Mt. Jade.

e-GNSS stations to keep the national framework and
coordinate system up-to-date for further applications

and surveys.
A EEMERSZEWILIE GNSS FI2EEERRIUA

The GNSS satellite continuously operating

reference station on the north peak of Mt. Jade.
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Integration of national control point databases and
promoting the communication about control survey
results between government agencies. Application
tools such as automated kinematic positioning
resolution systems, control survey APP system,
3D network adjustment calculation and precision
verification program, online geodetic undulation
calculation services were also developed for
processing, analyzing and calculating large amounts
of observation data to quickly supply horizontal and
vertical positioning results, or to support the execution

of field surveys.

€)100 FERERUTHMS 1 RERABEARGTHE
Z4 0 HEBNEYEETY BEERHEAR

ERAEREEEE - BIE S EH RN
KESHENE  BREEFERERE AN

ABARITHE
Unmanned Aircraft System (UAS)

The first fixed-wing UAS for the use of governmental
affairs was acquired in 2011 to carry out updates of
regional maps, monitor designated areas and provide
geospatial information for disaster prevention and
rescue. The new system makes up for shortfalls
in satellite imagery and traditional manned aerial
photography, improving the efficiency of map updates
as well as the supply of maps for disaster prevention

and emergency response.

(104 FREPITHAS | SEHBEERT -
2RO AR X IETE - IREZEERREE -
BONENARZBERNAR - BRARNZETY
KARE  RAAERAER - RRESHBENAE R
ISR ARITERRMEE ISR - LUERIREREHE
NEFRZEEET I EHRE - SEBHRE
EREA M BT EEEHE

The first government owned mobile mapping system
was acquired in 2015. The system accelerates the
gathering of terrestrial spatial information and is
immune to the effects of weather. It also reduces
the risks of field surveys and the captured imagery
can be permanently preserved for the use of related

applications. In the future, the mobile mapping system

will be used in conjunction with the UAS to provide

AEFREAIBARA Mobile Mapping System (MMS)



the geospatial information updates needed by disaster
area rapidly, and meet the update requirements of land
use investigation map, Taiwan e-Maps, and topographic

maps in real time.

(O RRENEEBRE » ARIVETREMER S
R IERT - IR 106 F 2 B 16 HBEBEERERE
&8 (TAF) B8 > LERFISEREREREH
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fEREBANRmEN » BREERHARKRERBEEEM
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The NLSC is actively developing calibration technology
for aerial and remote-sensing equipment to guarantee
the quality of aerial imagery. On February 16,
2016, the NLSC was certified by both the Taiwan
Accreditation Foundation (TAF) and International
Laboratory Accreditation Cooperation (ILAC), making
the NLSC the first laboratory providing the calibration
of aerial and remotely sensed systems in Taiwan.
Calibration certification for the aerial and remotely
sensed systems by the independent third-party will not
only provide an effective guarantee of mapping results

but also increase public faith in maps.

AMTASBEERIEFETRER Calibration of aerial and remotely sensed system
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RERAHRINREBIIHIE e-GNSS HEINR TR
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HZEEEH - iHE MMS HENEE ERTEIEFEF
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ROMEFESE - DIRRENZEREH - BIFTAIFEAT
RERE -

Planning the future work, the NLSC will process
the data from e-GNSS base stations and national
continuous GPS observations, orthometric height
survey of Mt. Jade and first-order benchmarks in
subsidence regions, control survey planning and
verification system, research and testing of multiple
sensor usage to acquire geospatial information,
studying the MMS-assisted map update procedure, as
well as testing and analysis of calibration flights for
UAS small-format camera system. These projects are
aimed to achieve the rapid acquisition of geospatial

information and new levels of mapping output.

ARIEEZEIBH Operation of calibration
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Survey Instrument Calibration

(—) HEERRREERE

Survey Instrument Calibration Laboratory (SICL)

BF3IRAELTAEELAMEME  HFA
TENAEEMRE ] BIREET - WIEESEHAE
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EEERIEE SRR O RGN EZ IBPTR T
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(Taiwan Accreditation Foundation » TAF) -
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97 NI NIEREB[REERE] > WEARK
WIEERZEEHRE ISO/IEC 17025 99 F 3 A
10 B R @EEEAZEREELE (Taiwan
Accreditation Foundation » TAF) RIFEHER
= (BRZEiHRIT2218) - 101 F4 B2 HEEERN
HNBEWIERS - WK TAF BE » 8 3 FHHIE
HEFERRE - 2 NEESREREDIHE 1 REERE -

Calibration Laboratory

2218

After the Land Surveying and Mapping Act
took effect in March, 2007, its sub-law "Fundamental
Surveying Regulation" explicitly requires instruments
used for control surveys to be regularly calibrated by
the National Measurement Laboratory or a laboratory
accredited by an organization with International
Laboratory Accreditation Cooperation (ILAC)
membership. The Taiwan Accreditation Foundation
(TAF) is a recognized member of the ILAC. The
"Survey Instrument Calibration Laboratory (SICL)"
was established by the NLSC in 2008 to enforce the
instrument calibration regime and conform to the
relevant regulations. The ISO/IEC 17025 international
standard for calibration laboratories was also
introduced. On March 30, 2010, SICL received its
first calibration laboratory certification (Laboratory
ID: 2218) from the TAF and formally began offering
calibration services on April 2, 2012. TAF regulations
require the certification to be renewed every 3 years
with at least one supervisory assessment for every 2

renewals.

The laboratory currently offers calibration
services for electronic distance measuring device
(EDM), theodolites, GNSS receiver and aerial
photogrammetric cameras. To improve service
efficiency and calibration quality, the laboratory
has set up the "Survey Instrument Calibration
Laboratory Service Website" (http://sicl.nlsc.gov.
tw/) to process online applications for instrument
calibration, calibration progress inquiries, calibration

report downloads and an online management platform
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for survey instruments. The "Survey Instrument
Online Management Platform" was also developed that
registered members can use for online management of
their instruments’ usage record. Through this system,
users can use the QR-Code to set a usage record to
the public based on their operational requirements.
General users and the public can also use the QR

Code to realize the instrument usage record on smart
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Simple Calibration of Survey Instruments
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devices.

To maintain the precision of EDM and theodolites,
the NLSC survey teams must send their instruments
to the TAF-accredited NLSC calibration laboratory for
calibration once every three years. A simple distance
calibration field has also been set up within each
survey team'’s jurisdiction area. The standard distances
at all fields are regularly checked by certified EDM
and theodolites. All survey teams are required to bring
their instruments to the fields for testing every month.
And the field calibration method for angle calibration is

used to ensure the quality of survey results.

The NLSC lists the simple distance calibration
fields set up by local land administration units on
the SICL website. Online "distance calibration" and
"angle calibration" functions have also been added
to the website. They are free of charge to offer
other agencies for basic instrument calibration. To
promote awareness on the need for regular instrument
calibration and enforce the survey instrument
calibration regime, the relevant information and
regulations about SICL’ s various calibration functions
are now available online. Users can therefore send
their instruments to the SICL for periodical calibration.
They also can follow the operating procedures by
bringing their instruments to the simple calibration
fields setup by NLSC and/or local land administration
units to calibrate instrument’s distance and angle
measurement functions. The website is at: http://sicl.
nisc.gov.tw/Member/CorrectHandle. All agencies are

encouraged to make use of this service.
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.?.-ﬁ' Taiwan Map Store
[m] &= http://whgis.nlsc.gov.tw/

B+ AeBERES
Taiwan Map Service
http://maps.nlsc.gov.tw

Al S FEE R IEARFSE
Survey Instrument Calibration Laboratory Service
http://sicl.nlsc.gov.tw/

ESERET RSN
Taiwan e-Map Service : .
https://emap.nlsc.gov.tw/ S

2060
206091
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[Elage [  neis ExitE BRI
NGIS Basic Topographic Map Website

E http://bmap.nisc.gov.tw

e-GNSS B EREE N RIMA LK

e-GNSS Real-time Positioning System Service Portal
http://www.egnss.nlsc.gov.tw/

EEIFEEHILERENITHIF B H RN
National Continuously Operating Reference System
and Basic Control Point Inquiring System

http://track.egnss.nlsc.gov.tw/
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