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Abstract

DTM, including both DEM and DSM, is the basic data of every major
infrastructures in modern time. It can provide works such as satellite image rectification,
water resource management, hydrological modeling, flood forecasting, engineering
design, and flight management with much precise topographic data. Therefore, on the
28th Central Disaster Prevention and Response Council of 2013, Executive Yuan
announced that, due to the capability of high resolution DTM, which can aid disaster
prevention and environmental conservation in hazard prone area, government should put
effort into short term, medium term, and long term project on producing DTM through
annual administrative plan. As a result, Ministry of the interior (MOI) promote the <
Implementation of Smart Homeland - National geospatial information updating &
maintenance (2016 ~ 2020) >, put DTM renewing as part of project, and handed over to
National Land Surveying and Mapping Center (NLSC) of MOI since 2019. After that
based on < Moving Towards A 3D Smart Homeland — Building National Spatial Data
Infrastructure(2021 ~ 2025)>, NLSC keep updating Taiwan mainland DTM. In 2021,
there are total 800 map sheets produced in three work zones, which contain the district
of Taipei city, New Taipei City, Taoyuan City, Hsinchu County, Hsinchu City, Miaoli
County, Taichung City and Yilan County with total area around 5,363 km?. In 2022, there
are total 844 map sheets produced in three work zones, which contain the district of
Taipei city, New Taipei City, Yilan County and Hualien County with total area around
5,482 km?.

In the project of 2022, there are 274 map sheets of maps in second work zone, and
split into two area. To achieve the goal, Strong Engineering Consulting Co., Ltd. planned
to finish following works, including flight planning for laser scanning, control surveying,
point cloud classification, DTM and orthophotos generating. In addition, an independent
party of quality assurance and quality control (QA/QC) of the data, assigned by NLSC,
will examine the effectiveness of project during progress. Every stage of result will be
delivered to the NLSC after been approved by the QA/QC party.

34 flight missions, which have 145 flight lines with total length of 3,830 km,
planned by using 50% sidelap, were executed by airborne laser scanner - Riegl LMS
Q780. Using total 21 GNSS base stations for post-processing, and 220 ground control
points for point cloud bundle adjustment. The point cloud density is 4.62 point/ m? in
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first area, 4.57 point/ m? in second area. Unit weight mean square error of point cloud
bundle adjustment is 4.1cm in first area, 3.4cm in second area. And total 274 map sheets
of Im DEM/DSM derived from automatic and manual edited point cloud. In low attitude
area, DEM’s mean absolute error (MAE) of classification precisions are between
3.6~24.5cm, and root-mean-square deviation (RMSE) are between 4.5~31.8cm. And The
cross section precision’s MAE is 3.6cm, and RMSE is 4.4cm. In mid-high attitude area,
DEM’s MAE of classification precisions are between 5.6~41.7cm, and RMSE are
between 6.5~49.4cm. And The cross section precision’s MAE is 9.4cm, and RMSE is
13.2cm.

Phase One 1XU-RS1000 camera with 50mm focal length was also used to take
images simultaneously, while collecting the LIDAR data, planned by using 80% forward-
overlap and 56% side-overlap. There are total 14,115 images, to producing 274 map
sheets of orthophotos with Ground Sample Distance (GSD) 25cm. Combined with field
checking, the horizontal accuracy of these orthophotos’ RMSE is 25.1cm in first area,
36.6cm in second area. All results mentioned above meet the standard under the
supervision of QA/QC party and NLSC.

Keywords : Airborne LiDAR, Digital Terrain Model (DTM), Digital Surface Model
(DSM), Digital Elevation Model (DEM)
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% 2-2 Riegl LMS-Q780 -im 4Lt

System Model

LMS-Q780

Serial Number

2220651 ~ 9999263

Laser Product
Classification

Class 3B Laser Product according to IEC60825-1:2007

The following clause applied for instruments delivered into the United States:
Complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant to
Laser Notice N0.50, dated June 24, 2007.

Intensity Measurement

For each echo signal, high-resolution 16-bit intensity information is provided
which can be used for target discrimination and/or identification/classification.

Power Supply 18 - 32 VDCl/approx. 7 A @ 24 VDC
Main Dimensions
(LXW x H) 480 x 212 x 279 mm
Weight approx. 20 kg

Protection Class

1P54

Max. Flight Altitude

18500 ft (5600 m) above MSL - operating
18500 ft (5600 m) above MSL - not operating

Temperature Range

-5C up to +409C (Operation)

-10<C up to +50°C (Storage)

Mounting of IMU-

Steel thread inserts on both sides of the laser scanner, rigidly connected to the inner

Sensor structure of the scanning mechanism
Full Laser Power (Laser Power Level: 100%)
Laser Pulse Natural Targets Natural Targets
Repetition Rate p=>20% p>60%
Max. Measurement 100 kHz 4100 m 5800 m
Performance 200 kHz 3500 m 5100 m
300 kHz 3000 m 4500 m
400 kHz 2700 m 4100 m
Minimum Range 50 m
Accuracy 20 mm
Laser Pulse Repetition Up to 400 kHz
Rate

Laser Wavelength

Near Infrared

Laser Beam Divergence

<0.25 mrad

Number of Targets per
Pulse

Digitized waveform processing: unlimited (practically limited only by the
maximum data rate allowed for the RIEGL Data Recorder)
monitoring data output: first pulse

Scanning Mechanism

Rotating Polygon Mirror

Scan Pattern

Parallel Scan Lines

Scan Angle Range

+ 30°= 60°total

14 - 200 lines/sec (laser power level > 50%)

Scan Speed 10 - 200 lines/sec (laser power level < 50%)
Angle MeaSI_Jrement 0.001°
Resolution
Scan Sync Option for synchronizing scan lines to external timing signal

Configuration

TCP/IP Etherenet (10/100 MBit), RS232 (19.2 kBd)

Monitoring Data Output

TCP/IP Etherenet (10/100 MBit)

Digitized Data Output

High speed serial data link to RIEGL Data Recorder

Synchronization

Serial RS232 interface, TTL input for 1 pps synchronization pulse, accepts
different data formats for GNSS-time information

11 B3 TIZRERSATRAT]

Strong Engineering Consulting Co.,Ltd.

11 & 1 feapdg 2




r

110 # 2 111 # LiDAR v { #7

HoE

)

B SR TR ER(R 2FER)

111 & 1 (75437 2

2-2-2 B ¥R IMU

A FIPREIRE TR
3 T¥ 2 £GEF Roll ~ gg4f Pitch 2 # B -] * 0.015 B
1 IGI IMU *t 106 # B % J fig

P

L 7]\—‘;,!.

[

2 MR 0.05 B) o
TaEE R

#E IGIIMU » 2 ¢

» A E AR

TS %42 Ao ] 24 -
% 2-3 3 H AR IGIIMU #5w

RE 2

high performance fibre-optic gyros (FOG)
durable robust design for high-vibration environments
adapter plate for IMU mounting to sensors

transmission rate

64 Hz
128 Hz
256 Hz

MU

FOG-Bias:
FOG-RW:

0.1 deg/h
0.02 deg / sqrt(h)

resolution: 0.0038 mrad (@ 128 Hz)
resolution: 0.0019 mrad (@ 256 Hz)
accelerometer bias: 0.5 mg

resolution: 0.122"10-*m /s (@ 128 Hz)
resolution: 0.061 *10 ->m / s (@ 256 Hz)

internal 72-channel L1/ L2 / L-band triple frequency GPS+GLONASS receiver

Computer

low noise, raw GPS data (2 Hz), DGPS ready
includes shock-absorbing tray for mounting

5w Yaw

Data storage PC card, 512 MB

ingenieur-Gesellschaft fur Interfaces mbH

Ingenieur-G: haft fir Interfaces mbH

Di i i Auszige nder Ardenungen hedirien

of 1GE b, €

26.01.2017 =iy
win | L8l

e o
7D rer. nat. J. Kremer ThTheile

1GI mbH
Langenauer Strake 46
57223 Krouztal | Germany

Tel:  +49(0)2732/5525-0
Fax; +49 (0)2732/5525-25
e-mail: info@igi-systems com

Kalibrierschein -
. A 3 IMU-55-002 |
Calibration Certificate ‘
02850

Gegenstand

Inertial Measurement Unit

[IMU]
Hersteller Ingenieur-Geselischaft
Manufacturer fiir Interfaces mbH

D-57223 Kreuztal
Typ IMU-lle Fiir dic Einhaltung einer angemessanen

Frist zur Wiederhalung ter Kalibricrung ist

Teilenummer der Benutzer verantwortlich,
CLy 1MU-02-001-02704
Fabrikat / Seriennummer
Serisl number 09-0120
Datenrate
Data rate 256 Hz
Auftraggeber Strong Engineering The user Is obliged fo have the object
Customer Cansulting Co. LId. rocaiirated at appropnste iterais.

5F, No.112 Xinmin Street.

Zhonge Ci

235 Taipei Country, Taiwan

(ROC)
Auftragsnummer
e nmobee SV2017-365007
Datum der Kalibrierung
Date of calibration 25.01.2017
Anzahl der Seiten des
Kalibrierscheinas
Number of pages aof the cerfificale

P SE———

IMU-55-002-02850

SV2017.365007
| Strong Enginesring
| Cansulting Ca. Lid.
|Auiegosber ' 5F, No,112 Xinmin
| Street. Zhonge City
| + 235 Taipei Country.

[ Talwan (RO.C)

[MusN_ De0iz0
o 126.01.2017
Dieser Kalibri heil t fol da Priifungen:
1. Visuelle Prifung auf Beschidigungen an Gehéuse und Steckverbindungen (Schidge,

Risse, Sitz der Kontakte usw.).

Priifung der einwandfreien Funktion der einzelnen Subsensaren.
Bestimmung der AERQoffice IMU-Koeffizienten nach dem IGI internen
Kalibrationsverfahren v2.1.

ol

Himwels: Veitere: Eigenschafien der IMU, wia 2.8. Bias Werts der Gyroekops und Beachieunigungsmessor wordan in dar
Nawigationsrachnung laufand neu abgesshdtz! und deshals ier nichl eriss,

This calibration certificate documenis the following fests:

1. Visual lest for damages of the case and connactors (hard shocks, fissures, allgnment of pins and
50 onj.

2. Verfication of ihe faulfless function of each subsensor.

3 Datarmination of the AEROoffice liWU-coefficients with the IGI internal calibration procedure
V2.t

Mate: Other properiies of the MU, Fiw 6. bias valuss of gyrascopss and acsaisrometars ars eatimiated continuously
during the pavigation computatian; therefore tiese vaiues a(s aol fecarizd fere,

Ergebnis der AEROoffice Koeffizienten:
Resuit of the AERQoffTce coefiicients:

T AEROdffice coefficients
Co= 112 52
Co= 112 74
[Coo= =281 Ce= 343
[Ci= 178 4

__Please check lhis cooffic

MU rier
Pt Rl\hsnfmca 5. Desnab sallle die Einlihin st mpr s mitgnlafarion

Kelbralionsfles ek

it

A 10405 11 g SIS, ThEefove e

B 2-4 106 & IGIIMU R ¥ 22 $42
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&
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i (2)  GNSS # 3 s e

3 (4~ t)

% 2-12 R % % B GNSS A ‘:‘U'J%
= g5 g 7 5 = ¢ Ea G Ela G D)
1 BLOW Pk F gk =ik Y 2674163 308043
2 CHNT Pk E gk =ik R 2671707 317266
3 CHUN Y EER %p 2594486 290162
4 DNFU Pl Rk R L% 2620236 299188
5 DSIN I EER <@ 2614239 290612
6 FENP I EER ok 2610650 303010
7 HUAL LN TR i 2652433 312433
8 HUAN N % - Hh & gL 2670940 277707
9 MFEN IENE % P B 5 % 2664133 267537
10 NDHU LN EER LEL g 2643753 306086
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %) 111 # 1 iFgdp 2

2-5-2 & GNSS Ay 3= %

EHRAFEEFRFEFFOL AR BAREDEE TR L FRP
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110 & 2 111 & LiDAR e { S78ici® # 25407 & % )8l (v pba (% 2 v £ %) 111 & 1 e 2
% 2-13 111 #% & GNSS #3280 &
h ezt B LR R N .
By B¢ | N(m) E (m) m) X (m) Y (m) Z (m) 2ol B ale] » h (m) 3k 8 isd
1 |BLOW |2674163.172|308043.368| 375.498 |-3048433.072|4960732.593(2595804.355|121(34/16.50822(24|10(18.31714|  375.498 |TWD97[2020]4= 2 b
2 | CHNT [2671706.582317266.059|  38.779 |-3056653.053|4956511.9052593387.904(121|39|42.84580| 24| 8 |57.14794 38.779 [TWD97[2020]4= % &
3 |CHUN [2594485.845(290162.225| 118.868 |-3049617.459|4997428.400|2522854.701|121|23(35.16404(23|27|10.29362|  118.868 |TWDO7[2020]4= 2 & |+ & 4 4
4 |CLAN [2721819.714(301848.029| 453.174 |-3033047.984|4947156.191|2639268.072|121|30(43.24138|24|36| 8.10127 453.174 |TWD97[2020]4= %
5 | CSLA [2772922.760(303874.151|  48.073 |-3023529.555(4927387.177|2685473.172|121|32| 2.38030 |25| 3 |48.77672 48.073 |TWD97[2020]4= %
6 |CWBN|2770047.283|301862.182| 55.717 |-3022443.434|4929486.046|2682878.302|121|30|50.20024| 25| 2 |15.57523 55.717 |[TWD97[2020]4= % &
7 | DNFU |2620236.128|299187.892| 133.330 |-3052027.957|4983914.449(2546439.505|121|28|56.24017|23|41| 6.47057 133.330 |{TWD97[2020]4= 2 &k
8 | DSIN [2614239.077|290611.508| 178.331 |-3045965.573|4990477.518|2540988.229|121|23|52.92609|23|37(52.38418|  178.331 |TWD97[2020]1= 2F =
9 | FENP [2610650.544|303009.851|  30.723 |-3057224.953|4985144.062|2537607.961|121|31| 9.91392 |23|35(54.43889 39.723 |TWD97[2020]4= 2 &k [*2 B % 41
10 | FIVE [2773874.880|328798.875| 775.183 |-3044912.373|4914562.888|2686533.969(121|46(51.90542|25| 4 (15.78150]  775.183 |TWD97[2020]4= 2 &
11 |FLNM [2627001.468|296215.563| 138.503 |-3048091.363|4983134.244(2552645.090(121|27|12.08515|23|44(46.70603|  138.503 |TWD97[2020]4= 2 &
12 | FLON [2768361.487|344617.199|  41.515 |-3059222.218|4907685.567|2681137.154/121|56|14.95836|25| 1 |13.34157 41515 |[TWD97[2020]4= % =k
13 | FONB [2610618.580303165.495|  51.320 |-3057369.906|4985082.908(2537582.792121|31(15.39993|23(35|53.38145 51.320 |TWD97[2020]4= 2¢ &k |*z B8 % 41
14 | GSO1 [2763879.704/301302.356|  53.454 |-3023307.691|4932011.454(2677289.598121|3029.40385| 24|58 |55.19240 53.454 [TWD97[2020]4= % =
15 | GS09 [2789042.423315695.684|  30.891 |-3030076.066|4915329.567|2700012.735/121|39| 6.96603 |25(12|30.97392 30.891 [TWD97[2020]4= % &
16 | GS20 |2748682.662|345117.981|  25.782 |-3063913.2454914520.994|2663282.923|121|56|27.95916|24|50|33.70490 25.782 |TWD97[2020]4= 2 &k
17 | GS70 |2743448.989|329974.111|  23.801 |-3052161.288|4924363.396|2658619.099(121|47|27.52139|24|47|46.73756 23.801 [TWD97[2020]4= % &
18 | GS71 [2729071.662|322129.048|  63.008 |-3048597.765|4933663.253|2645615.756|121|42|45.54778|24|40| 0.86653 63.008 |[TWD97[2020]4= 2 =k | 2 B 4 4|
19 | GS72 |2728863.856|333949.471|  25.783 |-3058688.608|4927508.532|2645351.042|121|49|45.90989|24|39|51.95507 25783 [TWD97[2020]4= 2 & |+ B %41
20 | GS93 |2784222.152(306304.869| 911.728 |-3023542.199|4922673.778(2696063.316|121(33(30.78016/25| 9 [55.68948|  911.728 |TWDI7[2020]1= 2F =
21 | HAN2 |2725425.844(322566.100| 108.952 |-3049775.274|4934773.377(2642319.164|121|43| 0.41564 |24|38| 2.29938 108.952 [TWD97[2020]4= % -
3 PA 36 TiZRERE 1R AT
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110 # 2 111 & LIDAR 3 #7licio s 5804 & %8l 1 (PP (5 2 174 F) 111 # 1 (F8 4R 2
h {3t 3 ER R - .
A BE | N | B T X Y(m) | Zm) EEEERTT  |me % ix
22 | HERI |2798517.855|308498.638| 84.154 |-3021882.698|4915666.514|2708635.765|121(34(51.32813(25|17|39.99125 84.154 |TWD97[2020]4= 2t =k
23 | HNSN |2692458.292(281261.403| 2003.060 {-3022461.163|4969498.198|2613234.380(121(18|29.05563(24|20|15.73281 2003.060 |TWD97[2020]4=2¢ =k
24 |HUAL |2652433.498|312433.121| 46.409 |-3056584.863|4965781.949|2575811.964(121(36(48.67007{23|58|31.40484 46.409 |[TWD97[2020]4= % =k
25 |HUAN|2670940.166(277706.848| 3421.643 |-3024644.904|4980024.841|2594192.606|121(16(21.46109(24| 8 |36.52573 3421.643 |TWD97[2020]4=2¢ =k
26 | HUAP |2689449.176|326068.928| 42.941 |-3060403.440|4945662.167|2609529.196|121(44|58.03454(24|18|32.38964 42.941 |TWD97[2020]4= 2 =k
27 | ILAN |2739854.333|326520.858| 28.612 [-3049999.577|4927470.127|2655375.154|121(45|23.86667|24|45|50.54600 28.612 |TWD97[2020]4=2¢ k-
28 | JYAN |2681895.463(272985.976| 1967.489 |-3017603.453|4977487.819|2603602.609(121(13|34.86281(24|14|32.90533 1967.489 |TWD97[2020]4= 2 ¢
29 | KFN2 |2653669.196(261884.610| 1583.285 [-3013858.850|14992820.234|2577685.534|121| 7 | 0.48209 {23]59|15.82840 1583.285 |TWD97[2020]4= 2 =t
30 | LND2 |2777207.031|342573.133| 38.018 |-3055552.701|4905546.896|2689161.011|121(55| 4.19565 |25| 6 | 1.25644 38.018 |TWD97[2020]4=2¢ =
31 |LTUN |2732772.505|328078.346| 28.042 |-3052851.594|4929192.798|2648934.682|121(46(17.88334(24(42| 0.10102 28.042 |TWD97[2020]4= 2t =
32 |MFEN |2664133.339(267537.152| 2237.075 |-3016812.661|4986753.952|2587507.181|121({10{20.92455(24| 4 |55.78928 2237.075 |TWD97[2020]4= 2t =k
33 |NAAO|2705028.664(332146.011| 25.941 |-3062256.315|4936947.564|2623681.574|121(48|36.78740(24|26|57.64190 25.941 |TWD97[2020]4= 2t =k
34 |NCCU |2764379.906({307897.809| 107.592 |-3028851.819|4928431.274|2677742.053|121(34|24.65944(24/59|10.59469 107.592 (TWD97[2020]+= 2k 2k
35 |NDHU |2643752.405|306086.092| 57.041 |-3052991.330|4972124.796|2567905.257|121(33| 2.94463 [23|53|50.07591 57.041 |TWD97[2020]4=2¢ =k
36 | NIUT |2725442.349|306853.734| 386.638 [-3036510.135|4943199.278|2642516.337|121(33(41.71786|24|38| 5.21062 386.638 |TWD97[2020]4= 2t =£
37 | NSAN |2702500.234(288817.986| 1132.431 |-3026372.580|4961340.652|2622007.091|121(22|58.11771(24|25|41.52728 1132.431 |TWD97[2020]4= 2t =£
38 | PLIN |2758615.257(322106.702| 271.025 [-3042294.715|4923212.038|2672523.346|121(42|50.24546|24|56| 1.05250 271.025 |TWD97[2020]4= 2 =t
39 | RW31 |2709212.865|293225.589| 820.570 |-3028558.441(4956422.798|2627977.883(121|25|35.32782|24(29|19.29370 820.570 P2 (R E)
40 | RW32 |2709220.189(293233.150( 814.739 |-3028560.568(4956411.732|2627982.111(121|25|35.59717|24(29|19.53100 814.739 P2 (R E)
41 | RWA41 |2691667.056|325081.047| 79.478 |-3059109.229(4945425.412|2611570.189|121|44|23.41671|24|19|44.64778 79.478 P2 (R E)
42 | RWA42 |2691662.766|325078.261| 79.549 |-3059107.801(4945428.442|2611566.323|121|44|23.31709|24|19|44.50884 79.549 P2 (R E)
43 | SANJ |2794758.575|300451.816] 74.204 |-3015839.089(4921232.779|2705261.295|121|30| 3.16172 |25|15|38.87077 74.204 |TWD97[2020]4= 2 =k
44
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110 & 2 111 # LiDAR 34 378 i 2003 & % P81 riihd (5 2 72 ) 111 & 1 e dp 2
h {3t 3 ER R - .
sg e | Nm | Em O X v |z S pesks ™
44 |SHMN |2798179.454/306610.430| 46.683 |-3020328.807(4916747.319|2708321.054(121(33|43.77653|25|17{29.25501 46.683 |TWD97[2020]4= 7 =
45 | SHUL |2631616.622|307347.947| 57.852 |-3056594.912(4975672.054|2556800.246(121(33|45.85289|23|47|15.43380 57.852 |TWD97[2020]+= 7 =
46 | SICH |2669102.291|316517.736] 55.067 |-3056571.661|4957829.059|2591021.085(121|39|15.90751|24| 7 |32.61300 55.067 |TWD97[2020]+= 7
47 | SLIN [2634257.259|294974.872| 202.735 |-3045555.653(4981322.335|2559315.027(121(26|29.06760|23|48|42.69277 202.735 |TWD97[2020]+= 7 =+
48 | SLNP [2738582.273|314290.058| 491.852 |-3040074.093|4934689.233|2654470.468(121|38| 8.30698 |24|45]11.22580 491.852 |TWD97[2020]+= ¢ =+
49 | SOFN [2640784.257|310920.053| 58.675 |-3057733.871|4970631.810|2565173.832(121|35|53.40058|23|52|12.95735 58.675 |TWD97[2020]+= 7 =
50 | SPAO (2677813.836|299253.614| 984.557 (-3040452.448|4964509.197(2599414.888|121|29| 5.54042 |24|12|18.05830 984.557 |TWD97[2020]+= ¢ =+
51 | SUA2 (2723482.765|335833.777| 25.802 (-3061447.520|14928441.826|2640449.502|121|50(51.74447|24|36|56.69458 25.802 |TWD97[2020]4= 7 =k < B &) |
52 |TUNM (2651258.137|300231.812| 195.126 (-3046493.646|4972675.863(2574842.077|121|29(36.89803|23|57|54.75639 195.126 |TWD97[2020]+= % =
53 |TWVD|2781580.953|330642.418| 29.424 |-3044441.856|4910218.450(2693186.299|121|47(59.31518|25| 8 |25.86742 29.424 |TWD97[2020]+= % =
54 |WARO|2634275.735|294926.492| 210.291 (-3045514.103|4981347.025(2559335.121|121|26(27.36026|23|48|43.29828 210.291 |TWD97[2020]4= 7 =
55 |WHDO|2769734.614|300430.494| 81.492 (-3021301.897|4930365.708(2682610.756|121|29|59.08469|25| 2 | 5.58748 81.492 |TWD97[2020]4=7¢ =t
56 | WULLI {2694072.978|281298.033| 1790.137 (-3022048.726|4968742.666(2614618.206|121|18|30.48227|24|21| 8.21479 1790.137 |TWD97[2020]4= 7 =
57 | YENL (2644467.398|311279.557| 88.181 |-3057286.322|4969188.388(2568552.244/121|36| 6.66151 |23|54|12.62891 88.181 |TWD97[2020]+= 7 =
58 | YILN [2737858.572|325422.244| 64.000 (-3049511.407|4928789.858(2653583.049|121 44 (44.37543|24|44|45.87893 64.000 |TWD97[2020]+= 7 =
59 | YLSS (2729154.141|316092.148| 123.290 (-3043464.790|14936840.514(2645743.161|121|39|10.84755|24|40| 4.52319 123.290 |TWD97[2020]+=7¢ =
60 |YMSM |2784255.637|307868.468| 783.940 (-3024808.267|4921746.735(2696033.338|121|34(26.62289|25| 9 |56.56412 783.940 |TWD97[2020]+=7¢ =+
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110 # 2 111 # LiDAR e #78cim s 84 = SR Ea (T (¥ 2 F£ %) 111 & 1 v 4R 2

2-5-4 frilEA %

VBS-RTK 4 T & 74| Bh4% p 5B 2 R4 ¢ < e-GNSS [k kit (7 VBS-
RTK # 5 #1 2 » RIR > S » R Baod ) &g > RIEEBACI 220 8
P2 II1#E27 18P Fiei7 o & Bk k% 4o & 2-15 %77 » VBS-RTK L
RIS R A R o e TR AR 3 2 TWD97[2020] » 4o 2-16 X
% 2-18 #75% o

% 2-15 BRi LB % &%

78 =% 2L 5| p 2 S RIE A
1 62-0001A 111.02.08 SC2006111037W 2
2 62-0002A 111.02.11 SC2006111037W 2
3 62-0003A 111.02.08 SC2006111037W 2
4 62-0005A 111.02.11 SC2006111037W 2
5 62-0006A 111.02.11 SC2006111037W 2
6 62-0007A 111.02.08 SC2006111037W 2
7 62-0008A 111.02.08 SC2006111037W 2
8 62-0101A 111.02.08 SC2006111037W 2
9 62-0102A 111.02.08 SC2006111037W 2
10 62-0103A 111.02.08 SC2006111037W 2
11 62-0104A 111.02.08 SC2006111037W 2
12 62-0108A 111.02.11 SC2006111037W 2
13 62-0109A 111.02.08 SC2006111037W 2
14 62-0110A 111.02.09 SC2006111037W 2
15 62-0111A 111.02.08 SC2006111037W 2
16 62-0201A 111.02.09 SC2006111037W 2
17 62-0202A 111.02.09 SC2006111037W 2
18 62-0203A 111.02.09 SC2006111037W 2
19 62-0204A 111.02.09 SC2006111037W 2
20 62-0205A 111.02.09 SC2006111037W 2
21 62-0206A 111.02.09 SC2006111037W 2
22 62-0207A 111.02.09 SC2006111037W 2
23 62-0208A 111.02.09 SC2006111037W 2
24 62-0209A 111.02.09 SC2006111037W 2
25 62-0210A 111.02.09 SC2006111037W 2
26 62-0211A 111.02.09 SC2006111037W 2
27 62-0212A 111.02.08 SC2006111035W 2
28 62-0213A 111.02.08 SC2006111035W 2
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110 # 2 111 # LIDAR # i #7#ciE s 2583 S S Rl 1 (4% (5 2% %)

111 & 1 (75437 2

7 =% 250 5 iR P 2 £ RIE A
29 62-0214A 111.02.08 SC2006111035W 2
30 62-0215A 111.02.09 SC2006111035W 2
31 62-0305A 111.02.08 SC2006111035W 2
32 62-0401A 111.02.17 SC2007031003W 2
33 62-0402A 111.02.17 SC2007031003W 2
34 62-0403A 111.02.08 SC2007031003W 2
35 62-0404A 111.02.08 SC2007031003W 2
36 62-0405A 111.02.17 SC2007031003W 2
37 62-0406A 111.02.17 SC2007031003W 2
38 62-0407A 111.02.17 SC2007031003W 2
39 62-0408A 111.02.17 SC2007031003W 2
40 62-0409A 111.02.17 SC2007031003W 2
41 62-0410A 111.02.17 SC2007031003W 2
42 62-0411A 111.02.11 SC2007031003W 2
43 62-0412A 111.02.08 SC2006111035W 2
44 62-0413A 111.02.09 SC2006111035W 2
45 62-0416A 111.02.09 SC2006111035W 2
46 62-0417A 111.02.08 SC2006111035W 2
47 62-0501A 111.02.11 SC2007031003W 2
48 62-0502A 111.02.11 SC2007031003W 2
49 62-0504A 111.02.11 SC2007031003W 2
50 62-0505A 111.02.17 SC2007031003W 2
51 62-0506A 111.02.17 SC2007031003W 2
52 62-0507A 111.02.11 SC2007031003W 2
53 62-0508A 111.02.18 SC2007031003W 2
54 62-0509A 111.02.18 SC2007031003W 2
55 62-0510A 111.02.08 SC2006111035W 2
56 62-0512A 111.02.08 SC2006111035W 2
57 62-0516A 111.02.18 SC2007031003W 2
58 62-0517A 111.02.08 SC2006111035W 2
59 62-0518A 111.02.08 SC2006111035W 2
60 62-0519A 111.02.08 SC2006111035W 2
61 62-0520A 111.02.08 SC2006111035W 2
62 62-0601A 111.02.09 SC2007031003W 2
63 62-0602A 111.02.09 SC2007031003W 2
64 62-0603A 111.02.08 SC2006111035W 2
65 62-0002B 111.02.11 SC2006111037W 2
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %) 111 # 1 iFgdp 2

7 =% 250 5 iR P 2 £ RIE A
66 62-0005B 111.02.11 SC2006111037W 2
67 62-0106B 111.02.11 SC2006111037W 2
68 62-0111B 111.02.11 SC2006111037W 2
69 62-0203B 111.02.10 SC2006111037W 2
70 62-0301B 111.02.10 SC2006111035W 2
71 62-0504B 111.02.11 SC2007031003W 2
72 62-0514B 111.02.09 SC2007031003W 2
73 62-0602B 111.02.09 SC2007031003W 2
74 62-0004C 111.02.08 SC2006111037W 2
75 62-0105C 111.02.09 SC2006111037W 2
76 62-0106C 111.02.08 SC2006111037W 2
77 62-0107C 111.02.09 SC2006111037W 2
78 62-0301C 111.02.09 SC2006111037W 2
79 62-0302C 111.02.09 SC2006111037W 2
80 62-0303C 111.02.11 SC2007031003W 2
81 62-0304C 111.02.08 SC2006111035W 2
82 62-0414C 111.02.17 SC2007031003W 2
83 62-0415C 111.02.08 SC2007031003W 2
84 62-0503C 111.02.11 SC2007031003W 2
85 62-0511C 111.02.09 SC2006111035W 2
86 62-0513C 111.02.09 SC2007031003W 2
87 62-0514C 111.02.10 SC2007031003W 2
88 62-0515C 111.02.09 SC2007031003W 2
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %)

111 & 1 (75437 2

4 2-16 Hu¥F T £ B A3 2(R 5 A)TWDI7[2020] = %
it # 4 % (e-GNSS2021) # 3% 15 (TWD97[2020])
N E Ik 3 N E g Ik 3
62-0001A | 2666525.786 | 311431.591 56.374 | 2666525.752 | 311431.874 34.451 56.369
62-0002A | 2666910.319 | 312907.539 36.250 | 2666910.284 | 312907.822 14.676 36.248
62-0003A | 2668689.452 | 314023.867 52.545 | 2668689.412 | 314024.151 31.140 52.543
62-0005A | 2668675.908 | 315744.755 36.981 | 2668675.866 | 315745.039 16.034 36.978
62-0006A | 2664634.049 | 312131.234 39.845 | 2664634.019 | 312131.516 18.235 39.844
62-0007A | 2663307.062 | 311879.002 40.055 | 2663307.035 | 311879.284 18.447 40.056
62-0008A | 2665352.946 | 312902.654 36.393 | 2665352.914 | 312902.936 14.947 36.393
62-0101A | 2656076.486 | 305298.313 131.094 | 2656076.447 | 305298.607 | 108.175 131.056
62-0102A | 2655785.510 | 305654.407 119.863 | 2655785.471 | 305654.702 97.047 119.824
62-0103A | 2654960.181 | 306778.194 94.301 | 2654960.143 | 306778.489 71.818 94.259
62-0104A | 2655205.396 | 307925.353 73.499 | 2655205.358 | 307925.645 51.273 73.449
62-0108A | 2657872.764 | 311907.520 35.745 | 2657872.740 | 311907.801 14.392 35.739
62-0109A | 2658570.705 | 313711.463 34.847 | 2658570.675 | 313711.739 13.891 34.855
62-0110A | 2651685.575 | 312159.578 26.437 | 2651685.515 | 312159.862 5.363 26.434
62-0111A | 2656022.222 | 314875.381 31.029 | 2656022.172 | 314875.641 10.428 31.046
62-0201A | 2651427.144 | 299733.298 193.636 | 2651427.094 | 299733.591 | 169.851 193.622
62-0202A | 2651154.818 | 300402.939 189.731 | 2651154.769 | 300403.234 | 166.090 189.718
62-0203A | 2650727.946 | 301186.342 153.459 | 2650727.899 | 301186.640 | 130.002 153.449
62-0204A | 2649212.938 | 301512.679 154,503 | 2649212.893 | 301512.981 | 131.187 154.499
62-0205A | 2649164.221 | 302047.271 146.388 | 2649164.177 | 302047.575 | 123.196 146.385
62-0206A | 2649598.633 | 303305.852 128.584 | 2649598.591 | 303306.159 | 105.647 128.583
62-0207A | 2649616.672 | 304620.396 110.414 | 2649616.631 | 304620.706 87.769 110.416
62-0208A | 2648399.907 | 305254.662 101.383 | 2648399.867 | 305254.972 78.936 101.392
62-0209A | 2648249.284 | 306559.034 82.919 | 2648249.240 | 306559.342 60.757 82.932
62-0210A | 2647308.858 | 308574.421 56.340 | 2647308.803 | 308574.723 34.625 56.357
62-0211A | 2646359.080 | 309581.742 41.535 | 2646359.019 | 309582.042 20.030 41,531
62-0212A | 2644287.551 | 309761.660 104.422 | 2644287.486 | 309761.961 82.994 104.433
62-0213A | 2646575.968 | 311110.737 34.993 | 2646575.900 | 311111.034 13.684 34.872
62-0214A | 2645302.965 | 311435.710 52.933 | 2645302.894 | 311436.007 31.777 52.877
62-0215A | 2643158.569 | 311463.124 36.068 | 2643158.496 | 311463.420 15.008 36.080
62-0305A | 2636245.107 | 309552.106 35.113 | 2636245.031 | 309552.405 13.736 35.111
62-0401A | 2634925.225 | 294059.726 224.697 | 2634925.166 | 294060.026 | 200.456 224.687
62-0402A | 2634212.320 | 294829.911 201.963 | 2634212.266 | 294830.210 | 177.882 201.951
62-0403A | 2633691.579 | 295816.457 179.558 | 2633691.531 | 295816.755 | 155.686 179.545
62-0404A | 2633385.669 | 297036.142 162.469 | 2633385.623 | 297036.441 | 138.842 162.457
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %)

111 & 1 (75437 2

- # $ + (e-GNSS2021) %% $ 15 (TWD97[2020])

N E ikEs N E T E Ik 3
62-0405A | 2633513.418 | 297818.120 151.796 | 2633513.376 | 297818.420 | 128.314 151.785
62-0406A | 2633481.119 | 298674.521 139.067 | 2633481.083 | 298674.821 | 115.745 139.060
62-0407A | 2633485.942 | 299413.106 127.677 | 2633485.912 | 299413.407 | 104.488 127.674
62-0408A | 2632786.928 | 300609.063 | 108.005 | 2632786.892 | 300609.363 | 85.034 |  108.007
62-0409A | 2632640.224 | 301244.489 99.406 | 2632640.183 | 301244.789 76.543 99.409
62-0410A | 2632331.021 | 301783.152 91.490 | 2632330.974 | 301783.451 68.718 91.495
62-0411A | 2631795.520 | 303260.114 121.469 | 2631795.463 | 303260.414 98.929 121.474
62-0412A | 2632956.843 | 307873.815 115.253 | 2632956.772 | 307874.116 93.541 115.247
62-0413A | 2630755.072 | 307114.842 38.059 | 2630755.004 | 307115.143 16.224 38.056
62-0416A | 2625437.900 | 306916.156 164.810 | 2625437.825 | 306916.460 | 142.898 164.821
62-0417A | 2622085.518 | 306016.712 28.624 | 2622085.437 | 306017.022 6.493 28.633
62-0501A | 2621578.845 | 291828.926 181.223 | 2621578.801 | 291829.242 | 156.775 181.215
62-0502A | 2620052.925 | 291864.373 | 186.655 | 2620052.882 | 291864.602 | 162.197 |  186.648
62-0504A | 2619581.128 | 292727.680 162.177 | 2619581.086 | 292728.001 | 137.853 162.157
62-0505A | 2619657.153 | 294339.592 148.090 | 2619657.107 | 294339.914 | 124.047 148.062
62-0506A | 2618319.371 | 295507.250 | 135.840 | 2618319.315 | 295507.576 | 111.984 | 135.823
62-0507A | 2617484.389 | 296791.266 136.059 | 2617484.320 | 296791.599 | 112.386 136.041
62-0508A | 2616442.514 | 297994.569 263.456 | 2616442.432 | 297994.909 | 239.916 263.423
62-0509A | 2616081.097 | 299247.540 288.314 | 2616081.016 | 299247.873 | 264.932 288.271
62-0510A | 2617055.949 | 305062.792 57.363 | 2617055.857 | 305063.114 34.973 57.363
62-0512A | 2615204.882 | 304343.296 40.363 | 2615204.790 | 304343.622 17.824 40.361
62-0516A | 2613901.856 | 300413.473 165.755 | 2613901.798 | 300413.791 | 142.504 165.708
62-0517A | 2612529.093 | 301577.905 64.621 | 2612529.016 | 301578.228 41554 64.599
62-0518A | 2611055.355 | 303093.090 |  55.963 | 2611055.264 | 303093414 | 33.140 55.970
62-0519A | 2608642.404 | 303518.176 |  46.888 | 2608642.303 | 303518507 | 24.074 46.887
62-0520A | 2606419.040 | 302587.108 |  32.235 | 2606418.936 | 302587.446 |  9.184 32.225
62-0601A | 2603413.825 | 288564.365 | 132.528 | 2603413.777 | 288564.679 | 107.564 | 132.533
62-0602A | 2602157.930 | 289827.994 132.012 | 2602157.869 | 289828.310 | 107.266 132.017
62-0603A | 2603367.688 | 301767.207 48.993 | 2603367.584 | 301767.544 25.747 48.991
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %)

111 & 1 (75437 2

% 2-17 A T £ T #deh(@F i 23)(~ 5B B)TWDY97[2020] = %

. # 3% + (e-GNSS2021) # 3% 15 (TWD97[2020])

N E keSS N E g keSS
62-0002B | 2666972.497 | 313077.573 37.550 |2666972.461 | 313077.856 | 16.018 37.548
62-0005B | 2668279.686 | 314967.369 40.290 |2668279.646 | 314967.652 | 19.167 40.288
62-0106B | 2659026.441 | 311206.739 43.888 |2659026.417 | 311207.021 | 22.300 43.879
62-0111B | 2654970.302 | 315242.392 27.105 | 2654970.243 | 315242.654 6.615 27.118
62-0203B | 2650753.475 | 301354.133 | 168.556 | 2650753.428 | 301354.431 | 145.133 168.546
62-0301B | 2637169.293 | 301051.694 83.130 |2637169.231 | 301051.998 | 60.173 83.123
62-0504B | 2619500.442 | 292779.459 163.667 | 2619500.400 | 292779.780 | 139.350 163.647
62-0514B | 2614761.319 | 289999.810 | 195.502 | 2614761.262 | 290000.130 | 170.773 195.593
62-0602B | 2602120.782 | 289806.470 | 132.095 | 2602120.721 | 289806.786 | 107.346 132.100

% 2-18 #BER(FHB CO)TWDI7[2020] = *

o # 3% 7 (e-GNSS2021) # 4 15 (TWD97[2020])

N E Wik 3 N E T3 ¥rik 3
62-0004C | 2667111.464 | 313660.376 35.742 | 2667111.427 | 313660.659 | 14.361 35.742
62-0105C | 2651792.598 | 306738.584 67.868 | 2651792.559 | 306738.889 | 45.581 67.856
62-0106C | 2658885.414 | 310794.068 39.753 | 2658885.389 | 310794.351 | 18.066 39.739
62-0107C | 2652895.427 | 309729.956 42.470 | 2652895.391 | 309730.250 | 20.808 42.452
62-0301C | 2637002.715 | 298709.312 96.665 | 2637002.668 | 298709.618 | 73.275 96.659
62-0302C | 2641316.487 | 302056.444 58.606 | 2641316.429 | 302056.753 | 35.715 58.611
62-0303C | 2634558.213 | 303791.959 90.923 | 2634558.149 | 303792.260 | 68.453 90.920
62-0304C | 2641940.992 | 307715.537 49.525 | 2641940.929 | 307715.840 | 27.720 49,533
62-0414C | 2627592.339 | 295068.563 125.625 | 2627592.284 | 295068.868 | 101.689 125.626
62-0415C | 2625452.106 | 300145.746 | 107.620 | 2625452.048 | 300146.045 | 84.615 107.646
62-0503C | 2620605.964 | 293113.465 | 172.264 |2620605.921 | 293113.784 | 148.024 172.242
62-0511C | 2616299.664 | 304611.743 37.382 | 2616299.572 | 304612.067 14.898 37.380
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62-0514C | 2615217.785 | 293764.669 | 154.636 | 2615217.734 | 293765.002 | 130.489 154.652
62-0515C | 2608503.464 | 291045.443 | 246.829 | 2608503.421 | 291045.765 | 222.207 246.811
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62006 ~ 62007 ~ 62201

62008 ~ 62009 ~ 62010 ~ 62011 ~ 62012 ~
2 | P11M11-2022030107 | 2+41 62013 111.05.25

62014 ~ 62015 ~ 62016 ~ 62017 ~ 62018 ~
3 | P11M11-2022030909 | 2+40 111.05.27
62019 ~ 62020 ~ 62021

62022 ~ 62023 ~ 62024 ~ 62058 ~ 62059 -
4 | P11M11-2022030913 | 2+38 111.06.02
62060 ~ 62061

62041 ~ 62042 ~ 62043 ~ 62044 ~ 62045 -

5 | P11M11-2022031108 | 2+56 111.06.02
62046 ~ 62051 ~ 62052

6 | P11M11-2022031508 | 2+03 | 62047 ~ 62050 ~ 62053 ~ 62054 111.06.02

7 | P11M11-2022040909 | 2+03 | 62048 ~ 62105 ~ 62114 111.06.02

8 | P11M11-2022041409 | 1+52 | 62055 ~ 62056 ~ 62057 ~ 62803 111.06.02

9 | P11M11-2022042408 | 2+00 | 62116 ~ 62124 ~ 62125 111.06.02

10 | P11M11-2022042508 | 2+29 | 62115 ~ 62117 111.06.02
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62026 ~ 62027 ~ 62028 ~ 62211
12 | P11M11-2022060407 | 2+31 | 62047[R1] ~ 62202 ~ 62203 ~ 62204 ~ 62206 111.08.19
13 | P11M11-2022060507 | 2+46 | 62049 ~ 62110 ~ 62111 ~ 62112 ~ 62113 111.08.19
62062 ~ 62063 ~ 62064 -~ 62065 ~ 62066 ~
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62067 ~ 62068 ~ 62069
15 | P11M11-2022061907 | 1+47 | 62029 ~ 62030 ~ 62031 111.09.13
16 | P11M11-2022062008 | 1+39 | 62048[R1] 111.09.13
62048[R2] ~ 62107 ~ 62108 ~ 62109 -
17 | P12M11 2022070807 | 3+30 111.08.24
- 62114[R1] ~ 62118 ~ 62119
62119[R1] -~ 62120 - 62121 ~ 62125[R1] ~
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20 | P12M11 2022071011 | 3+00 111.08.24
= 62117[R1]
62033 ~ 62034 ~ 62035 ~ 62036 ~ 62037 ~
21 | P12M11 2022071107 | 2+37 | 62038 ~ 62039 ~ 62040 ~ 62069[R1] ~ 111.08.24
62070[R1]
62201[R1] - 62202[R1] ~ 62044[R1] -
62045[R1] - 62046[R1] ~ 62047[R2] -
22 | P12M11_2022071206 | 2+35 | 62048[R3] - 62050[R1] ~ 62053[R1] - 111.08.24
62054[R1] - 62055[R1] ~ 62116[R2] -
62117[R2] ~ 62118[R1]
62071 ~ 62072 ~ 62073 ~ 62074 ~ 62075 ~
23 | P12M11 2022071210 | 2+18 111.08.24
- 62209 ~ 62113[R1] - 62114[R2] ~ 62115[R1]
24 | P12M11 2022071907 | 3+11 | 62076 ~ 62115[R2] 111.09.05
25 | P12M11 2022072006 | 2+51 | 62077 ~ 62045[R2] ~ 62046[R2] 111.09.05
26 | P12M11 2022072107 | 1+58 | 62078 ~ 62079 111.09.05
62084 ~ 62085 ~ 62086 ~ 62087 ~ 62088 -~
27 | P12M11 2022072206 | 3+02 111.09.05
- 62205 ~ 62207 ~ 62212 ~ 62213
62089 ~ 62090 ~ 62091 ~ 62092 ~ 62093 -~
28 | P12M11 2022072306 | 3+20 111.09.05
- 62094 ~ 62095 ~ 62096
62097 ~ 62098 ~ 62099 ~ 62100 ~ 62101 -~
29 | P12M11 2022072311 | 2+29 62102 111.09.05
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N 6 6 6 6 6
N & ks b
11,217 31,080 31,666 71,987 17,257
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %)

11 & 1 feapdg 2

B ¥ 6-2-1 6-2-2 6-2-3 6-2-4-1 6-2-4-2
R 25,146 52,871 35,990 78,391 21,903
B R4 0.45 0.59 0.88 0.92 0.79
AFREMRERT =& =& £ & £
B Fe 6-2-4-3 6-2-4-4 6-2-4-5 6-2-4-6 6-2-5-1
B 5k Bic 59 193 1,270 356 438
A i & 80% 80% 80% 80% 80%
8% LR B 57,795 185,726 228,965 53,676 143,678
B BLP Hc 91,573 271,693 380,038 80,024 239,294
T35 G AR e 0.63 0.68 0.60 0.67 0.60
i BB Sk AR i 107,035 302,681 371,353 68,534 188,559
R B Ebac 17,806 50,393 61,597 11,410 30,994
i LT iask R i 6.01 6.01 6.02 6.01 6.08
N 6 6 6 6 6
N & kst
15,711 42,530 47,001 8,301 30,491
KNI S 17,806 50,393 61,597 11,410 30,994
B R 4g iR 0.88 0.84 0.76 0.72 0.98
AFPETERT & & & & &
B ¥ 6-2-5-2 6-2-5-3 6-2-6-1 6-2-6-2 6-2-6-3
B 5k i 1,075 706 867 479 598
wis T X 80% 80% 80% 80% 80%
205 AP K 467,942 233,706 287,083 167,543 167,543
A BLP Hc 678,883 368,541 442,846 275,975 275,975
T35 G AR ERLIp| dic 0.69 0.63 0.65 0.61 0.61
i KB Sk AR B 616,141 266,603 302,363 214,378 279,857
R B ek 101,495 43,597 50,187 35,295 46,118
W LT ok R 6.07 6.12 6.02 6.07 6.07
N 6 6 6 6 6
N & bzt
100,411 43,237 48,024 34,649 45,848
@ s B
R 101,495 43,597 50,187 35,295 46,118
B R4 0.99 0.99 0.96 0.98 0.99
EFPERERT & & =& =& &
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110 # 2 111 & LiDAR $i{ 378 @3 25507 & % I8l 1 (P3eph (% 2 72 %)

111 & 1 (75437 2

B ¥ 6-2-7-1 6-2-7-2 6-2-7-3 6-2-8
B 1458 i 933 354 1219 1,436
nisE T 80% 80% 80% 80%
MG AP B 275,626 160,427 288,876 331,148
LR i 409,661 259,249 475,167 510,629
T35 5 AR ELIR i 0.67 0.62 0.61 0.65
i BE kA B 372,643 274,953 369,208 356,675
Ml ekl 59,501 45,666 59,660 57,082
BT 30k S ik 6.26 6.02 6.19 6.25
N 6 6 6 6
N & k&b
58,915 45,458 58,350 56,185
& BE R 59,501 45,666 59,660 57,082
i ER R 4 1R 0.99 0.99 0.98 0.98
EFRERERT & =& " & &
%230 ZZHRPBEOTLEIESS
oo g R % TZfRE =
85
E N i % E N i % I g B A7
62-0004C 313660.659 2667111.427 14.361 313660.702 2667111.58 14531 0.159 -0.170
62-0105C 306738.889 2651792.559 45.581 306738.7 2651792.289 44.941 0.307 0.640
62-0106C 310794.351 2658885.389 18.066 310794.212 2658885.307 18.095 0.161 -0.029
62-0107C 309730.250 2652895.391 20.808 309730.399 2652895.302 20.351 0.174 0.457
62-0301C 298709.618 2637002.668 73.275 298709.991 2637002.613 73.733 0.377 -0.458
62-0302C 302056.753 2641316.429 35.715 302056.897 2641316.63 36.365 0.247 -0.650
62-0303C 303792.260 2634558.149 68.453 303792.61 2634558.176 68.417 0.351 0.036
62-0304C 307715.840 2641940.929 27.720 307716.071 2641940.837 27.542 0.249 0.178
62-0414C 295068.868 2627592.284 101.689 295068.805 2627592.186 102.179 0.117 -0.490
62-0415C 300146.045 2625452.048 84.615 300146.105 2625452.11 84.566 0.086 0.049
62-0503C 293113.784 2620605.921 148.024 293113.915 2620605.929 148.459 0.131 -0.435
62-0511C 304612.067 2616299.572 14.898 304612.005 2616299.522 14.684 0.080 0.214
62-0513C 288759.950 2611687.749 216.771 288759.811 2611687.494 216.763 0.290 0.008
62-0514C 293765.002 2615217.734 130.489 293765.049 2615217.801 130.529 0.082 -0.040
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110 # 2 111 # LiDAR H v 378ciE# 584 & %P1 (T (% 21T %) 111 # 1 (TR 2
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I HERAG ) R A ADAHER vz kE gD
#-Houp s BB 0 @ ¥ @i DBM(Digital Building Model)
L T LB B 2 .;;}7%
' i A2 B GBFE R BB L AP BA
d LB SEE RS- T8 W iﬁfﬁ@ 7 % WA
gt(mosaic) T & P2 RAEFTAT L 0 R 2FHRI D - RARAR
- R ESRD B Gnd ARIBS > HE %}i(lntensny, brightness) s &
SRAF e 5-250 2 FE(RF M B A0 ) B ABEITE
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110 # 2 111 # LiDAR H4F{ 378cE 3 25504 & % 81 (v M3 (% 2 (FL %) 11 & 1 feapdg 2

W 2-76 #ufp B d

=

PR TE S

SN BN TR A G R LS P AR R TG 2 AR R

N RS AR P B RS e TRERZE S H R E S R
) BREE R NAF- Ko BRTEE S AoF 2770 B
H(seamling) = % ¥ o I 582 o % B PF- IR 2 3 PSR o

beE M@ $EHeB0 A & EZED R
& | Mot | 0o |

Refeiece
5 X BEEE
amecas) =
USE 2-5 (7837 cameras, 76 markers, 4,377,21
/7837 aligned)

| Scale Bars Distance (m)
Total Error
Control scal

Checkscale

Viorksgars | Phows

TVDS7 /1842 zone 120 (295G 3820) 261162 117531 X 26302 222602 ¥ 17

105 B2 TIRRER A IR ]
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110 # 2 111 & LIDAR #:iF{ #rdci@ s 253 = S P 1 FHMEMEE(F 217 %) 111 &1 73 3F 2

2-9-3 it A %

~ ~ 12 1/5000 B4 4 B A FUR ) 0 £ 27445 0 2 % B F2 DTM & % § Fl
- ﬁ(%} 2-78) -
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110 # 2 111 # LiDAR Bt { #78c @3 3] = R PR (TR R(% 21T % %) 111 # 1 fFaadp 2

2-9-4 RHBHFFIGHAERS

FEGTHRZAVEIIHPGEF I PEFRE L 52363 T
&ﬁﬂ4$%§’4—“&4 ﬁ§4%@W' E4I0 20 BRI - 0B
T S L BT XN AL W NP JURR T

FEAR25 8% o

AEFWILE10Y 17p 2 111 E10° 19Pp FEF% 6FF B £ 4 o
P RPELE DR EIREL 19024 iﬁi*ﬁﬁbﬁﬁ o A 111 & 12 7
12p 32 111 # 127 ISpPRFEFS THEPERSE 5 ks 35832
FTHEL 199 o8 2B AR H T g R St acdk 231 v 0 (FER
5 4B 2-79 1o o

%231 DRHEGTHHERKE RS

- @’Fé- 7 gﬁz" ) RMSE AE(Q\A\) AN(’QA\)
‘/E'J ¥r f'-;\!:'& * g %)“3'3 NN
i | Ehic (=#) | 3@ | RMSE | Ti5% | RMSE
& 6FFE
25 25 0 0.0% 25.1 -3.9 16.6 -3.0 18.1
(6-2-1)
5T
35 35 0 0.0% 36.6 -13.5 28.0 6.4 18.2
(6-2-2)

PR AL FAasyC s(EFE )

Il -to-1p -
[/72[;3002

207 '

111.12.13 L1214
W27 REGRFFTaHEABLIVERPBITER
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110 # 2 111 &# LIDAR $# A+ 378 % 2543

= FpEa 0T

111 # 1 (43R 4
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PiRapredtee

p: 2022-11-16

O REEH & MD_Metadata
fileldentifier : 6a1bbe05-d6c9-4ff3-acb8-b041f8498236
b $5F language : chi
5¢% characterSet : big5
JHEIREER hierarchylevel : dataset
BRI E contact
E#EFE R Cl_ResponsibleParty.
Efir#78 organisationName : MEEREILBIE D [FE F BRI,
EIRREH contactinfo
EIBREH Cl_Contact
=& phone
=1 &% Cl_Telephone
BikEESE voice : +886-4-22522966
HREE facsimile : +886-4-22592273

E#ht address
Eithk Cl_Address
SR deliveryPoint :
By city | EPHHER
FHERSE postalCode : 40873
BIF country : ERE
EF{E5E electronicMailAddress :

BT 4 9 73RMiE

m4@mail nisc.gov.tw

custodian

At role :
B R
E 5 E (g Cl_ResponsibleParty.
B4 organisationName : EEFEIL ST L EISILFEEIER
EB#EEH contactinfo
EIBR & Cl_Contact
=& phone

SE} CI_Telephone
BYEEHE voice : +886-4-22522966
WES3E facsimile : +886-4-22514536

=k address
B4zht Cl_Address

SEREAiE deliveryPoint :
B city | EOHEER

2l contact

RER R4 9 THRME

EHERSE postalCode : 40873
BI country : hEERE

EF & electronicMailAddress : m5@mail.nisc.gov.tw

A role : distributor
B RREERBHEE contact
EEH B Cl_ResponsibleParty.
BlrEiE isati T H3&TLIZE Gl

EBEEH contactinfo
EI%#EE3 CI_Contact
=1&3% phone

E1&E3E Cl Telephone

ERIEE
¥ : TWSMP
{4 metadataStandardVersion : 2.0
=2RRTE spatialRepresentationinfo.
2Bte =BT & MD_GridSpatialRepresentation
SERESIE numberOfDimensions : 2

LI cellGeometry : area
& transformationParameterAvailability

HReY A
ESERLHEH referenceSystemlinfo
#iEH MD_R
SRR refe

ESERRZHIEE RS_|dentifier
EPSG {41 code : TWDS7[2020](12153%)

: true

13851355 identificationinfo
E&EREE5EH MD_Dataldentification
EIF[HEH citation
=3[AEH CI_Citation
18 title | EEIGEES TR _96201055_F81L(=)
E35[HHY date
= HYIEH Cl_Date
3[FIER] date : 2020-02-20
H#i5I%] dateType : creation
E3[HEY date
= B#1&H0 Cl_Date.
3[FIFRS date @ 1900-01-01
E#HZI5] dateType @ revision
E5[HEY date
B &M Cl_Date.
3[HIERA] date : 1900-01-01
E#§ZI5| dateType : publication
2 abstract ! FEHPRAREAEENELBIE D LR IBELIDARKITEIEEMNT MR
RERERTAL o
Ef purpose : 1 iR BURIREI-S EIEBOT R R Z EWEH - (FABSERZEH  LAIEL
BFSIE  SETEEE BN RN MSEEARZ AR - DA AEREA -
#1535 status : completed
EBEEH pointOfContact
E#FE[EH Cl_ResponsibleParty
Efir#18 organisationName : PIEEBEIL G B/ FE)
EBEEH contactinfo
ERERE CI_Contact
=185 phone
EI&3E CI_Telephone
BikEESE voice : +886-4-22522966
HEE facsimile 1 +886-4-22592273

AR

W 2-81 1

GRETES %A

B4t address
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110 # 2 111 # LiDAR B { 7#icie b 25807 & S Pl 1 (v 2 (% 2174 %) 111 & 1 ivadp 2
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110 # 2 111 # LiDAR Hcie{ #7#c @3 2553 & %R (THpE(% 217L %) 111 # 1 e dp 2

) 111%5628&
0 kg
M
1/5000ElE# &

0 5 10 15 20 km

W 2-83 111 # 2 %-KEERBFHHNAS 5

110 B2 TI2RERI A TR AT
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110 £ 2 111 & LiDAR 3 i#F{ 378 @3 247 & % 1 (t4 s (% 2 (% %) 111 &1 e dp s

F=2® R2AFIFLH
31 #REHVH
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110 # 2 111 # LiDAR H e { ATdicia s A > %Rl THREZ(F 217E%) 111 # 1 (e 4p 2
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110 & 2 111 & LiDAR 34w { 378 # 03 & % pl 1 el pb 3 (% 2 74 %)
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110 £ 2 111 & LiDAR 3 i#F{ 378 @3 247 & % 1 (t4 s (% 2 (% %) 111 &1 e dp s

% 3-1 7= F f4F fE 8P

7= p AR
P12M11_2022071206 | 62048[R3] ~ 62201[R1] ~ 62202[R1]
P12M11 2022071907 | 62115[R1]
P12M11_2022072406 | 62058[R1] ~ 62059[R1] ~ 62060[R1] ~ 62061[R1]
P12M11_2022072410 | 62100[R1] ~ 62101[R1] ~ 62111[R1] ~ 62210[R1]
62045[R3] ~ 62064[R1] ~ 62069[R2] ~ 62074[R1] ~ 62075[R1] ~
62099[R2] ~ 62100[R2] ~ 62209[R1]
P12M11_2022072806 | 62074[R2] ~ 62075[R2] ~ 62100[R3]
P12M11 2022072906 | 62100[R4]

P12M11_2022072707

36 ZPZ4&BELSERKP

Axz? Z ARIEAEZAL 15000 A AR AERIARY 0 SR EE
KA DRAEUF o APy 2EE S S kefird 2 bRl
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SRR @%*%ﬁ%ﬂu%éi?ﬁﬁ iﬂf%uax,T% At
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110 £ 2 111 & LiDAR 3 i#F{ 378 @3 247 & % 1 (t4 s (% 2 (% %) 111 &1 e dp s

3-7 FAL
3F =% 1 ¥ P ¥~ | & ¥ B BB N
— ZTRELEFp ALY 3
11 | 1 iv3t 3 3 s 3 1 9 900 9,900
1.2 | &t F ) 5 1 29,900 29,900
1.3 [ #ugpzrv ¥ & 5 1 4,900 4,900
|2t 44,700 44,700
E AR E
21 | xx m;zﬁsl 2EipIK 7 1 | 1,316,000 | 1,316,000
22 | ¥ 5 #plEk JVJ{ 5 1 723,800 723,800
23 | H¥re Rl 5 1 219,300 219,300
24 | ¥ % GNSS & =43 ; 1 9,900 9,900
25 | GNSS ik ® TAF # & 5 1 59,800 59,800
26 | % # GNSS B sEEE R 5 1 239,200 239,200
2.7 | # % GNSS zg% b e 2 2K 5 1 59,800 59,800
28 |GNSS FAl & frz g2 1% ; 1 9,900 9,900
|3t 2,637,700 | 2,637,700
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