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Abstract

High resolution DTM data support the decision making for mitigating the
potential risks caused by large-scale landslides. A complete DTM data of the Taiwan
Island have been generated by airborne LiDAR. However, since Taiwan is
susceptible to the impacts of typhoon and earthquake, it is necessary to keep updating
the DTM data. The Ministry of Interior (MOI) has conducted such a project for
updating Taiwan DTM since 2016.

National Land Surveying and Mapping Center (NLSC) of MOI has conducted
DTM updating of 225 tiles of 1/5,000 map scale (108 tiles are in Penghu; 117 tiles
are in Nantou). The three parties in charge of the DTM updating are Strong
Engineering Consulting Co., Ltd, RealWorld Surveying and Geomatics Corp, and
Chung Hsing Surveying Co., Ltd. The quality assurance and quality control (QA/QC)
of the data were conducted by National Cheng Kung University. There were three

milestones for QA/QC, which match up to the four milestones for updating the DTM.

The airborne laser scanning of Penghu was conducted by Aerial Survey and
Remote Sensing Branch of Forestry and Nature Conservation Agency. The data were
post-processed by Strong Engineering Consultant Co., Ltd. The scanning and data
processing of Nantou were conducted by RealWorld Surveying and Geomatics Corp,
and Chung Hsing Surveying Co., Ltd. All works has been finished. The deliveries of
the project include 1) report of each flight, 2) control survey, 3) post-processing of
LiDAR point clouds, 4) classification of point clouds, 5) DTM raster, 6) digitized
water body boundaries, and 7) orthophoto and raw aerial photo. The first milestone
was achieved before July 3", 2024. The second milestone was achieved before
September 2", 2024. The third milestone was achieved before December 25, 2024.

The QA/QC criteria for the project include: 1) stitched DEM and DSM of 1 m
resolution; 2) mosaicked orthophoto of 25 cm GSD; 3) the laser pulse density should

generally be greater than 2 pulses/m? (based on 100 m x 100 m grid), while the
1l
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portion of grids with lower than 2 pulses/m? density and 1 pulses/m? density had to
be less than 10% and 5% of the total grids; 4) the LIDAR points were all classified
as ground, non-ground, water, and noise points; 5) side overlap of adjacent strips was
greater than 40% with the FOV being less than 50 degree and cross strips were
conducted at every 25 km; 6) each trip should have two concurrent GNSS ground
stations record signal at 1 hz frequency and are within a distance of 20 km; the
coordinates of all the GNSS ground stations used in the project were computed by
the QA/QC party; 7) ground control points were added at the two ends and middle
of each strip to constraint strip adjustment; 8) the LIDAR data for the coastal area
were collected within 2 hours of daily low tide to optimize the data coverage of tidal

plane.

Monthly meetings have been convened since September 2024. An internal
training was conducted on July 30", 2024 to standardize the QA/QC criteria. Finally,
a total of 225 tiles of 1/5,000 map scale have passed the QA/QC and delivered to
NLSC.

Keyword : airborne LIDAR ~ DTM ~ QA/QC ~ two periods LiDAR DEM

data comparison.
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‘ a5t P> Bl = % -TWD97[2020] % 1 T %(GE#)-TWDI97[2020]
| N E h N E h
1 |36-0301A | 306444.978| 2617349.335| 21.421| 306444.979| 2617349.339| 21.346
2 |36-0608A | 301768.416| 2607318.925| 48.494| 301768.417| 2607318.930| 48.450
3 |36-0810A | 317411.243| 2606979.303| 23.738| 317411.273| 2606979.316| 23.782
4 136-1202A | 300666.376| 2585575.066| 21.063| 300666.379| 2585575.087| 21.092
5 |[36-1205A | 301804.996| 2587617.846| 32.639| 301804.995| 2587617.846| 32.605
6 |36-1206A | 301942.022| 2584288.473| 21.186| 301942.034| 2584288.482| 21.187
7 |36-1604A | 295097.596| 2567237.720| 62.807| 295097.605| 2567237.713| 62.772
8 136-0701B | 312157.973| 2612025.008| 24.624| 312158.015| 2612025.055| 24.639
9 |[36-1606B | 292866.275| 2566002.436| 24.123| 292866.261| 2566002.453| 24.133
10 |36-0308C | 310016.357| 2617086.053| 34.930, 310016.342| 2617086.084| 34.872
11 |36-1208C | 301290.922| 2585040.533| 50.153| 301290.905| 2585040.541| 50.157
12 136-1607C | 293877.890| 2567140.688| 45.511| 293877.872| 2567140.680| 45.482
Rrg A S T E R AR B
RSB AR T AT G il (kB
% C: HRth B
%418 5 1 TER(EPRFIRTIEERI) RS % 2 (H a8)
S BL5L AN AE | Ah (:;L;f;?&i (ﬁiﬁi 2 lai %fﬁi
FOAQO AN | ELQ0 AN WHTE | AT
1 |36-0301A | 04 0.1 -7.5 0.4 -7.5 X i
2 1 36-0608A | 0.6 0.1 -4.4 0.6 -4.4 X 5
3 | 36-0810A 1.3 3.0 4.4 33 4.4 X 5
4 | 36-1202A 2.2 0.4 2.9 2.2 2.9 X X
5 |36-1205A | 0.0 -0.1 | -34 0.1 -3.4 X i
6 | 36-1206A | 0.9 1.2 0.1 1.5 0.1 i i
7 | 36-1604A | -0.7 0.9 -3.5 1.2 -3.5 i i
8 | 36-0701B 4.7 4.2 1.5 6.3 1.5 X X
9 | 36-1606B 1.8 -1.4 1.0 2.2 1.0 i i
10 | 36-0308C 3.1 -14 | -5.8 3.4 -5.8 X 5
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P B Hepl S % -TWD97[2020] ¥ Ffﬁéj{’z‘o’;& He)
N E h N E h
1 [35-0115A | 259525.170| 2655749.697| 761.191| 259525.227| 2655749.635| 761.133
2 [35-0111A | 250891.584| 2652670.129| 539.195| 250891.619| 2652670.076| 539.098
3 [35-0119A | 268184.348| 2658012.035| 1201.825| 268184.348| 2658012.038(1201.819
4 [35-0122A | 255002.611| 2645034.199| 754.822| 255002.711| 2645034.218| 754.720
5 135-0103B | 259540.012| 2655673.012| 773.472| 259540.031| 2655673.027| 773.369
6 [35-0224B | 268886.626| 2658362.898| 1343.492| 268886.590| 2658362.894|1343.502
7 135-0101C | 249655.607| 2652799.003| 524.425| 249655.636| 2652798.959| 524.233
8 [35-0105C | 267024.040| 2661816.122| 1978.030| 267024.038| 2661816.121{1978.031
VNN LI B S Rt 1)
RSB AH T AT G g e (HFEckEL)
A Cl g
2420 52 ERGHECTRF)RPIERBRP S EL JHE a8)
S B-5 AN AE Ah (ilﬁf:f%fw (ijf%ﬁi%%ﬁi ;i? E;&i
LQOXAP) | £QO AP h ”
1 | 35-0115A | -6.2 5.8 -5.8 8.5 -5.8 A 2
2 | 35-0111A | -53 3.5 9.7 6.4 9.7 2 A
3 |[35-0119A | 03 0.0 -0.6 0.3 -0.6 A 2
4 |35-0122A | 19 100 | -10.1 10.2 -10.1 H_ 2
5 | 35-0103B| 15 1.9 -10.3 2.4 -10.3 A A
6 | 35-0224B | -04 3.6 1.0 3.6 1.0 A A
7 | 35-0101C | -44 2.9 -19.2 5.3 -19.2 A A
8 | 35-0105C | -0.1 0.1 0.2 0.2 0.2 A A
RS A g T A3 AR gk
R B T AT G g (k)
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B2t T L2 Wi e 7
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S FafdeT 2 o
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B h s T4 %
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S FHE
BLZ b T L TARIEZ FRER O ok 421

2421 L RERRFHEIHRP TP Y

B F BB PR | T RED ik A [ FPt i
3-6 F i poag AR 113/11/25 113/12/12 18 =
3-5 3 4% poa AR 113/12/19 113/12/23 5%

AR A NG E B REP DI FP DB E PR > FEEE 030 P P )

4.3.1 BT Réxi

7 3

IR EBRF AN R 4.17) EAF R A RIURE R RS TR
LRGSR RE PR E LT AR KD LR
AR FRE2 2R BT TR LR RARAH LR

§¥ Forminspect - O X
| 35001 P 10-2024082 R0 Jas | 55445056pts. ~

v 35002-P10-20240821R0.las  53308246pts. Open File...

v] 35003-P10-20240821R0.Jas  115903867pts. WwEAE WEE
| 35004-P10-20240821R0.las  111275569pts.

| 35005-P10-20240821R0 s 131282252pts. E : " -

| 35006-P10-20240821R0.Jas  115251099pts. E:fg B 3

v 35007-P10-20240821R0.las  182700720pts.

vl 35008-P10-20240821R0.Jas 1528343600 ts. Ol ST e R BiiTEiRAN e |2

v| 35009-P10-20240821R0.las  178019609pts, i

V| 35010-P10-20240821R0.Jas  153458792pts. [ Skip whenmare than |25 Mpts. . 256

| 35011P10-20240821R0 a5 199709501pts. !

| 35012-P10-20240821R0.las  159248553pts. b= el B 50

vl 35013P10-20240821R0.Jas  179B96334pts.

v 35014-P10-20240821R0.las  143987356pts. EREEAHE 1

vl 35015-P10-20240821R0.Jas  171490741pts.

| 35016-P10-20240821R0.las  149290392pts, &2
v| 35017-P10-20240823R0 Jas 15901577 tpts. A

| 35018-P10-20240823R0.Jas  168316486pts.
| 35019-P10-20240823R0.las  1759428560ts. Save Report Close
Wl 35NN-PIN-2N240R7 RN Jas  1A40AINIInts b

Select 42 files.
Start LAS file inspection..

35001-P10-20240821R0 las:Loading
35001-P10-20240821R0 las:Loaded
Echo check pass.

Intensity level check pass.

Effective intensity level check pass.

Exception.

B4.17 pHirEaENT B
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