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Abstract

In the investigation results of potential large-scale landslides in the disaster
areas, Digital Terrain Model (DTM), which includes Digital Elevation Model
(DEM) and Digital Surface Model (DSM), provides important decision
information for government disaster prevention and mitigation planning and land
conservation.There has been a complete DTM data generated by LiDAR
technique for the Taiwan Island. 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 a project for updating Taiwan
DTM since 2016. Therefore, National Land Surveying and Mapping Center,
planning for “Updating Taiwan DEM by LIDAR technique - 2021 & 2022”. Real
World Surveying and Geomatics Corp (RW Company) are execute the 3rd work
zone. The 3rd work zone across Miaoli Country, Taichung City, Hsinchu City and
Yilan County. The total number of 1/5,000 Map Sheets is 268.

The project is divided into two years, The first phase to forth phase were
completed in 2021 and the fifth phase began in 2022. The second and third phases
need to submit 40% (107 Map Sheets )and 60% (161 Map Sheets )of the total
number of Map Sheets. The major work of this project includes:

1. Flight plan and application of the airborne LiDAR survey.

2. GNSS station control surveying.

3.Airborne LiDAR implementation and data acquirement.

4. Data processing of the point cloud data.

5. Production of DEM and DSM

6. Production of orthophotos

I. Flight plan and implementation

The flight work zone was executed using Q780 and VQ1560II sensor in the
area. The current survey operations total of 170 trajectories, measuring length of
about 3,757 kilometers, flight height of about 2,200 to 4,300 meters, and LiDAR
strips overlap of 50%. The calibration of Q780 was performed at Tucheng and
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Nangang Industrial Park on 15" March, 2021 and 5" May,2021. The calibration
of VQ15601I was performed at Tanaka Town on 16" September, 2021. In order to
ensure that the result is correct, the flight operation was confirmed on the same
day.

There were 4 self-surveying GNSS base station set up in the flight work zone,
which was setting by dual main station method at 2 locations. Collect 45
continuous GNSS stations which were set up from the Central Weather Bureau,
the National Land Surveying and Mapping Center and the Central Geological
Survey. All of these 49 GNSS stations are computed at the same time, to ensure
the consistency of the frame.

I1. Production of orthophotos

This project collected data by using airborne LiDAR and aerial photography
at the same time. In the fisrt work zone, aerial photos was acquired with two
camera ,which is Phase One IXU-RS1000 (focal length 70mm) and Phase One
IXU-RS1000 (focal length 50mm) with 80% overlap and 50% sidelap. The
current number of actual used aerial photo was 16,442. The orthophotos of this
project generated with a ground resolution of 25 cm, and the total number of
photos was 268. The standard deviation between orthophotos and control points
was 13 cm.

II1. Post-processing and accuracy analysis

In the 3rd work zone, the average point density of the first sub-zone which
exclude water body was 4.70 points/m?, the average point density of the second
sub-zone which exclude water body was 6.05 points/m?.

The average absolute errors of low altitude elevation area were between 3.0
cm ~ 5.4 cm, the root mean square error were between 5.4 cm ~ 12.5 cm. The
average absolute errors of the low road cross section was 3.0 cm, ths root mean
square error was 5.8 cm.

The average absolute errors of high altitude elevation area were between 3.7
cm ~ 7.8 cm, the root mean square error were between 8.1 cm ~ 12.0 cm. The

average absolute errors of the high road cross section was 3.8 cm, ths root mean
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square error was 6.5 cm.

Key Word:
Airborne LiDAR, Digital Terrain Model(DTM), Digital Surface Model(DSM) ~
Digital Elevation Model(DEM)
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R TR ART A LT BREE AL BEFRERE S
PERFR  RAEEZEE CBZAME S %A D HAnk i E R he B4-197

7T

et wHEn rusise [DEDERRE] wrex
£ . _
E3 EHE L i@ GPS &5 FEFRH Hyrl HES X
& OBEEE GETTF - OGPS E43HE oEEE oEHE
#3 DEFEH @1Hz 4 338 QI 3R E [@F - b DEHEE

i 4 om0 I i

(AT Resida BERE wHAE FAET

@MODE ©GPS LT3 %3 D% #4iE @R 4 DEM/DSH

#F @I D H A DFEEBITER DR EE T 4R

onsax M) osxazx || oipey  |EED| ool = oxss

(SE:N-] D DF DALBE

DEFHEH ¥R DEFRE

oms o=
E=s BB HyEH 2EEH HEyH P
B O AL A O#ss LR HH @Pitch OF Fia8E E 4 © A M RAE &
§ OHEER D EFH A ©Roll AR
#l ©#mEH OHmEER ©Heading

Sy Ha ©5cale
Fl4-1 + 3 FLIDAR i* %/ 42 ]
i R 4
~ v s = 4 . Y SN2y S — 12 . 2 Y . 2. = 2
FHRCEERY TEHAREEFFE o el F Sy B 75 1 AR Bt

B2 FEAE R TS 2 GNSSE HFrpy ik 2 IMU » s i i 8RB
Bz = MR r REL S ﬁto Fpt 7k SL(GNSS)2 T % Ae(IMU)2
MG AR R 5 R Jmi%a?aa’w%"f’ R EEATIOL & F -
EYR T AR LR LA B AR F g st LIDARRI W E
A2 feley 2 AR TERE (X %), (P\ FTER > 2005) 8% i L pFaE Fi(Rlegl

B

VQ1560) » & z_ it % 4 5 GNSSE R 2 IMUZ =% #% £ ¥ (Lever Arm)% #L% & z_

(Boresight angles) » & %7+ R 4-Bl4-2477F o
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ot
x
> J—dart
NS b-frame e
E,_ i )___ »
. Leverarm o )
ERZAE Sensor c-frame
BREe I Boresight Angle
IMU=§gEiSensor=8FFi7
FEMBRINEZ
4-2 5§ 6t % 2 LW

4.1.1 F T BB R
VQIS60I1% Z PR 5 110#9°% 160 » & #4257 + & N 5t LIDARR| l #c
B R RN 2 BeE A AR TEARL (X X)) (P 53R 2005) 8 Ry LTS
i (Leica-Geosystems, 2013) » A=t F ¥ 3% % R R PP FEREE » F Q0
PRABRTE MR ESLNI0% 2 B F iR AR ESF I SN T
EEw P B rhgs
Q780% # PFRAF 5 11037 15p ™ % 110&5% 12p > HiF=E AW 528
FFMEs W 1IER S CREPMF TSI RL TN E e -R FTAFLET % 3
i E F IR

1—{\

\‘1

1.GNSS = sz IMU 2 =% #% £ & (Lever Arm)
GNSS #IMU 2 =% #% % #* filever Arm » 4% * 2 p|:b I35 » § %
T 4rB4-3 0 £ip|1~8i= B Fdt k2 #ik S8 ¥ RY ﬂ%émﬁﬂﬁﬁ] ~ s
P EE AR E 2 ph(XYZ) 2 A A A FAET D T0 Fiv HARR
RFEBTIRIEFEL 0 AT RREEA S X-1.369m + Y#h0.010m - Z
#h-1.153m -
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St

8GPS(front Antenna) |

RS e L B A B I

4 >§| | G
3 ¢ IENIIA = iGNNI | LN
e T I lﬂ‘ﬂ.

|| 76PS(Back Antenna)

AL
- 108 E

B 4-3 ~ Lever Arm & ] (T %
2. A% % 7 (Boresight angles)
i gFHEHFRmFP? cBIMUY iz phgdg £ £ 8 (PITCH ~ ROLL ~
HEADING) 2 % Range Correctionfa It » &1 > 2 2 F S HE FH @ (7L o F 235

REEH TR P o HF Y1552 22> 73§k 2 don ¥
Bxbso? R R '@'I:\?#;”—?‘ TH o %éﬁ%ué*%ﬂfi\»}ng&i;téﬁifé‘i@#?&&ﬂmﬁ ’
T i %Fw%‘ f‘r.ﬂmfﬁﬁxﬁ-g\%w%ﬁ’ T H 8 deBl4-4977 o
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ST - ZHLIDARESR
3. HARARA
T dp RS RG] ApAREUE £ 60%10 0 2 dpE e fiT 0 A F
B4k 61F 1 R (%F1~6) > #LF 59002 & 5 L E T k{720 FEGRARAR (S B

7~8) > snF 510502 & 5 F 549% G4 % % 2000Hz » ¥ £ 508 2R R R X 3540
BL/T S 0t BRI A 441 o
F4-1 ~ s
78 =X % B rF
| P 900 2 (ﬂméﬁz 1 ~#e40 6)
1050 2 & (4#x&r 7~ 8)
2 TR B 2000Hz
3 BLE %R X340 BE/T S 0 R
4 hE R e = 2t 60%
4, FiTpERE

A ORHD R R R E AR S 110 £ 9 1 16 7
07:14~8:40 > ﬁ%g&ﬁrﬁr% 4-2 WTTF °

F 42~ RWiEFTEEFR

s |GPS® e e T odg & [FOV |%uid |, ..

o [ B lins (B) |4 (kts) [PRR(khz) 2’1“’_“14;'; N T

8 [3600  |150 94 2000 25 58 |4 |ma g
7 Beoo  [330 95 2000 25 58 (95 |EE it
1 953 150 % 2000 300 58 196 |nium
2 953 1330 08 2000 300 58 |98 |m sanam
3 sz is0 08 2000 300 58 |98 |m sanam
4 |953 60 9% 2000 300 58 (96 |m anam
5 953 |40 95 2000|300 58 (95 |manam
6 2953 |60 97 2000 300 58 (97 |&ansm

5.GNSS # B #*&

GNSS & B4+ 3 % 28 LiDAR :sk%ﬁ‘-}i » F ‘“ﬁiﬁd Fh I Hc s BITiFh ¥
Btrd Bl S - R f2 i 0 F B LA B3R GNSS &L F & 7 |
4-3 T L A=t F Z_iT¥ GNSS = & B -

e —an\
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# 4-3 ~ GNSS ## & 49 M = % [

Number of GPS satelites Number of GLONASS satelites

Number of all satelites

0

t t t t u t t t t u t
355500 8 355000 = 356500 8 357000 = 357500 = 356000 = 358500 8 355000 = 358500 = 360000 5 350500 &

GNSS # % 3gdc+ ++ 6 3

—— Posttional Dilution Of Precision

3.2000

2.0000

28000

26000

2.4000

2.2000

20000

1.8000 1-

1.6000

t t t t t t t t t t t
355500 5 356000 5 358500 & 357000 & 357500 & 358000 & 358500 & 359000 5 359500 8 350000 s 380500 &

PDOP i& 4 # B

Monument Description:

GPS Receiver Type: TRIMBLE NETR9 Epoch Interval: .55
Antenna Type: TRM57971.00 SCIT

Elevation Mask: 10°

Observation Coordinate: VR03
Station : VRO03
Lat:N23°51'52.23" Lon: E120°34'54.06" Ellipsoidal Height (m): 77.387

Elevation mask ~ g@Lip|4g & GNSS A = 22 4 gy #2040 2_ B3

RealWorld Surveying and Geomatics Corp. R+ A& ER /AT



23|

110F 111 LIDARK M EFHEEM AR R AR TIE(FE3FER) _TIFRHRS
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2.10 OBSERVATION DATA M (MIXED) RINEX VERSION / TYPE tos0m

TER 4.1.3 15-SEP-21 00:00 BEM / RUN BY / DATE 20
COMMENT
vRoz
[VRO3 NUMBER
e HLSC / ABENCY
5413R42418 TRIMELZ NETRS Wav 5.22 / Boot 5.22REC § 4 TYDE / VERS Iy A A
50001151639 TRMS7371.00 SCIT ANT & ¢ TYEE [t F N ety i
-2555213 4140 5024330 6530 2564533 2580 ADPROK DOSTTION X¥Z 524 L - b
0.0000 0.0000 0.0000 ANTENNA: DELTR H/E/N 28
1 1 0 WAVELENGTH FACT L1/2 Lo s _.«'",\
¢4 P L1 81 P2 Lz &2 # / TYPES OF CBSERV |7 nd

1.000 INTZEVAL

0 ROV CLOCE OFFS APEL | =

18 LEAP SECONDS 1 o )

53 # OF SATELLITES et A st -

e 2 0 00.0000000 ces TIMZ OF FIRST OBS i 5 ¥
END OF HERDER
210815 0 0 0.0000000 |p 158G 2C 3G 4G §C 3GLZCL4GL7GLSG2Z0R 1R 7 000000000
321203102500

AR Combined Separation

6. F 7 = %
AR & b % % (Boresight Angle Calibration)®_r? 7 e 2_ 4w ~ & & 2. LIDAR#
Pa ? AL % X g2 8BEF e {7345 5 I & * Riprocessiit # Scan data Adjustmentf#
% o RIPROCESS#: 88 p & i | fpdned ¥ cnT g k7 88 (Aopl B8 ~ if e
TSR B AR KD GH R 2

£) FHEFE LT L0 4
B MEp et N RIMUGH B2k BEL o F T L S % 4oBl4-5

4y

#F Bl D RERSEFTREY  RAFE LA T S R AL
T H R AF A AT RIFAT LA TS FL S o A TARTR LA v
2ZFAORAMGTASFIAREE RS > AFIFEFELRMBESTL > BR S ERE
= % drBl4-611 &2 £ 44977
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INPUT  RESULTS | cHarTs | ¥ Suitch to page "Results” when finished [ Units: m. deg Madified
FARAMETERS
DBSERVATIONS Sart by valus [+] -
Adi 2
Object 1 ‘ Object 2 Dematmn[m]‘ Description -~ Caloulation mode: ,m
BJTca1 B Record016_Lines - 210916_040002_Chan 0125
BITco1 W Record014_Lined - 210916_034937_Chan... 0.100 Tolerance: 0.000100
BITC44 Wl Record009_Line2 - 210916_032231_Chan... 0,097 Manual Tie Objects:
[TTjgex:18 ) Record014_Line4 - 210916_034937_Chan 0,093 Use Marua Tie Dbiects @
[FTjgeX: Wl Record014_Line4 - 210916_034937_Chan... 0,089
BITc62 B Record014_Line4 - 210916_034937_Chan... -0.088 Search conesp. planes: ¥
BJTcs2 B Record016_Line6 - 210916_040002_Chan -0.087 Search radius [ T
miTc3s W Record014_Line4 - 210916_034937_Chan... 0,085 S o ioal [0
BlTC-62 [l Record014_Line4 - 210916_034937_Chan -0.085 ngular tolerance [deg]: |0.
BlTce4 ) Record014_Line4 - 210916_034937_Chan -0.084 Maw. nomal dist. [m}, [0.700
[FTjgeX:E! Wl Record014_Line4 - 210916_034937_Chan... 0,081 i
BlTc72 Bl Record014_Lined - 210916_034937_Chan 0,079 Auto Tie Planes:
wiTC62 W) Record15_Lines - 210916_035451_Chan... -0.078 Useduto TiePlanss: R )
BwiTcTs Wl Record010_Line3 - 210916_032807_Chan... -0.077 - Conespondngplanes:  [724537
SCANS Sort by objects [ - weights:
Name [ Objects Std. dev. [m) | - I tweight cbiects by range
7# Record011_Line1 - 210916_033341_Chann 53706 0.019
P Record010_Line3 - 210916_032807_Chann... 44669 0.017
28 Record014_Line4 - 210916_034937_Chann.. 44362 0.018
7# Record009_Line2 - 210916_032231_Chann 40102 0.017
P Record015_Lines - 210916_035451_Chann... 25288 0.018
ml-_"ﬂr'nml'n’\ lina1-21N01R N2332341 Chann ARANA nni| &
ADJUSTMENT
HISTOGRAM OF RESIDUALS ORIENTATION CHART
Number of free parameters; [3
10 000 Number of observations:  [206844
— Enor (Std. deviation] [m}  [0.0756
= o State: idle
t Calculation time: 19 mins, 50 secs
2
© 10
. Calculate
| Crate s |
01
-012 -01 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 Reset ‘ Undo lazt change ‘

Distance [m]

Apply changes | 3 Undo all changes ‘

% 4-4 ~ Boresight Angle % Z_i&

RELH | $EFF | F-ZFas% 24 % L3k

Roll -0.11105 -0.13943
Pitch 0.15132 0.21568
Scanner 1 Yaw 0.0134 0.00251
X 0 0
Y 0 0

N

0.174 0.174
Scanner 2 27 Scanner 1:# # » & F 4-¥fScanner 1:& 72 %

=+
Jreh
She
T

|

G MR AT T AL~ TR 16T LR Y 5

PE AT T LT IRE R AT R AT AR R SR
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B4-8~ T L2 (44| % 22 22 dp 4 BE %

45~ kad KT LR ARA TG A (2 R T)
wi | mHmEe | weie | desd | oew | ¥l azge | sewd
TC-11 66457 66.471 0.014{TC-55 69.05 69.043 -0.007
TC-13 6649  66.506 0.016{TC-61 67.65 67.678 0.028
TC-14 66.773 66.764 -0.009|TC-62 68.671 68.651 -0.02
TC-15 67.313 67.302 -0.011|TC-63 68.595 68.589 -0.006
TC-21 66.703 66.72 0.017|TC-64 68.432 68.467 0.035
TC-23 67.124  67.128 0.004|TC-65 68.735 68.746 0.011
TC-24 67.482)  67.499 0.017|TC-71 68.685 68.739 0.054
TC-25 67.144)  67.151 0.007|TC-72 68.923 68.902 -0.021
TC-31 67239  67.243 0.004{TC-73 69.58 69.586 0.006
TC-32 68.732|  68.741 0.009|TC-74 71.724 71.705 -0.019
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we | pHmEe | mIse | desi | nw ﬁ%ﬂj wo i | FARi

TC-33 67.523 67.508 -0.015|TC-75 73.052 73.057 0.005
TC-34 67.578 67.575 -0.003|TC-81 68.874 68.868& -0.006
TC-35 67.684 67.696 0.012|TC-82 69.115 69.084 -0.031
TC-41 67.401 67.413 0.012|TC-83 68.996 68.997 0.001
TC-42 67.508 67.53 0.022|TC-84 70.44 70.447 0.007
TC-43 68.557 68.575 0.018|TC-85 70.54 70.562 0.022
TC-44 68.571 68.562 -0.009|TC-91 69.353 69.354 0.001
TC-45 68.69 68.685 -0.005|TC-92 69.731 69.755 0.024
TC-51 67.552 67.542 -0.01|TC-93 69.671 69.673 0.002
TC-52 67.729 67.715 -0.014|TC-94 70.476 70.459 -0.017
TC-53 67.778 67.776 -0.002|TC-95 69.957 69.969 0.012
TC-54 68.772 68.791 0.019

B+ L2 F(m) 0.054/% 351 B £ (m) 0.014
B A2 F(m) -0.031| " #£ (m) 0.017

AR F AL AAEFS TSI RAE R 110£2097 160 (TR B T
(verification)2_ # 1% » FEs 4 (7 #8455 7 dg 2. BEE o Bpr il indt
Bl g B AR BEE T R 0 VR A Ar R 46 R B TR ZRRE R L 0 e

®14-9 o
B 46~ R A RF AL AT A FERRE )

wi | miimdie | wEaa | i | oma | STF mags | s
TC-12 66.49 66.505 0.015|TC-61 67.65 67.639 -0.011
TC-13 66.49 66.486 -0.004|TC-62 68.671 68.65 -0.021
TC-14 66.773 66.766 -0.007|TC-63 68.595 68.592 -0.003
TC-15 67.313 67.309 -0.004|TC-64 68.432 68.46 0.028
TC-21 66.703 66.701 -0.002|TC-65 68.735 68.733 -0.002
TC-22 66.984 66.985 0.001|TC-71 68.685 68.657 -0.028
TC-23 67.124 67.137 0.013|TC-72 68.923 68.921 -0.002
TC-24 67.482 67.497 0.015[TC-73 69.58 69.553 -0.027
TC-25 67.144 67.151 0.007|TC-74 71.724 71.691 -0.033
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wo | plmiie | BIAAe | L | mu *?Eé w3 | B awi

TC-32 68.732 68.734 0.002|TC-75 73.052 73.048 -0.004
TC-33 67.523 67.518 -0.005|TC-81 68.874 68.86 -0.014
TC-34 67.578 67.589 0.011|TC-82 69.115 69.103 -0.012
TC-35 67.684 67.657 -0.027|TC-83 68.996 68.984 -0.012
TC-41 67.401 67.404 0.003|TC-84 70.44 70.423 -0.017
TC-42 67.508 67.534 0.026|TC-85 70.54 70.517 -0.023
TC-43 68.557 68.55 -0.007|TC-91 69.353 69.338 -0.015
TC-44 68.571 68.543 -0.028|TC-92 69.731 69.712 -0.019
TC-45 68.69 68.659 -0.031|{TC-93 69.671 69.65 -0.021
TC-51 67.552 67.554 0.002|TC-94 70.476 70.47 -0.006
TC-52 67.729 67.742 0.013|TC-95 69.957 69.949 -0.008
TC-54 68.772 68.773 0.001

TC-55 69.05 69.07 0.02

Bt AR F(m) 0.028| L= 41 £ ¥ (m) -0.006
B A3 E(m) -0.033| ¥ %% (m) 0.016

42 HEfFm ~ &

1. ﬁﬁﬁﬁfﬁf’f‘?“ﬁ TEmER
K BELETRFR T 0 P R BT BT EEY 2 i lzﬁxﬁ'—ﬂﬂ‘éﬂ’i}%ﬁ;?f[lm
B R E AT
(1) Hruerdmin: #E L4142 ﬁéﬁtﬁpﬁg@ﬁzﬁ% Mgk KR s AR
B2 g REBJE TR BRAF2ZBRERFIZEHJTHE > L2 885807
HHE M S R ok 47 T o
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247 ~ WIS R AL

BERENNFEBYEEER
il 2E #Aa:  100.1111
WVQL560 A0S ONE WB55507 BB mE®
I IEEE At wES ATAE HEAE
WU CDMCII TB55500 Ex@
fis 150 AR lo20| o | DCOLELEIN g | s50.00| st | 100600 H3 2:16:00
HE&RE
FRER | CPSHE(MR) | sra(E) | a(kts) | £ 5M() | £¥=r(E) | PRR(khz) | SR(ps) | FOV(E) | RA# AHALBEER R it
Am To End
50 7874 181 96| 0834 0842 170 47 100 163
F 7874 1 94| 0845 0852 170 47 100 158
« 7874 181 99| 08ss 0903 170 47 100 144
a7 7874 1 98| 0905 0912 170 47 100 131
A0
51 9543 91 10| 0923 0935 155 52 100 118 0SEERE

(2) % EF % VQISEOIl % it % F £ Phase One IXU-1000( £ §& 70mm)p #
B4R % s VB > QT80 % if tk E 82 Phase One IXU-1000( £ 5E 50mm)a 1 5
fif*:“é %ﬁﬁaé‘;i‘w RRFEARAFT CLRETMY AR D 0 R

-~

R E & Ap 8 E (2 VQI56011 5 +:Q780)
TRV A F R FE 2B F R T AL A
ATHR2ZEMRBEG Al BARSTE2L 2% k3> 2 B4R 4-11 #757 o

RealWorld Surveying and Geomatics Corp. 5 ZER L R&@ER T



1104 % 11145 LiDARS T S 3 BB ST A R B TR (B3P E) T E@iRes
S50 - ZeFLIDAR{ER

110/11/11 2 B(F) > 34 17 = %
Bl4-11~ 7 & 5 % bk 2 B

2. RBolfrmipi®icE
[ AR 2 T EESF AR 7 A 451" GNSSEIMU & sto 5 H 48
FE O ZPREITHFRRFE TR RBEFREFE TEAAHFEXE EZEEPR
RERF@ER TEFERY S > ARFRI T LT 2002 TR K TRiE
ALzE bR 0 Ao Rl4-12 o

Bl4-12 ~ T pF & didp phom

3 WEIR A %
FI3TE® G ALIE TR 352E K > B3 3,6220 B (7 & RARA P I S
A EA > T ZERMRIZ50 L 0 B EIR R AR FRF N i
A oA 489 o SRR Ao Bl4-13  BRIFRT AT
F4-8~ PlF 2RI TE AR R

CERTS S R

5 % B 7R P

P11M11-2021051508 2021/5/15 08:23~09:57 1-2~3~1r1-2r1-4
P11M11-2021051613 2021/5/16 13:50~15:14 5~12~13~14~15~16~17
P11M11-2021052409 2021/5/24 09:27~14:24 6 ~ 800 ~ 801 ~ 802
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¥ EERSF IR P I

% =X S

REFR

Jp oy

P11M11-2021052713

2021/5/27 13:17~13:28

6r2

P11M11-2021052808

2021/5/28 08:42~10:13

7~8~9~10~11~18

P11M11-2021060310

2021/6/3 10:10~10:47

402 ~ 401 ~ 401r1

P11M11-2021061108

2021/6/11 08:56~09:26

19~20~21

P11M11-2021061208

2021/6/12 08:36~08:57

22~23

P11M11-2021070308

2021/7/3 08:23~08:47

46 ~ 24

P11M11-2021082709

2021/8/27 09:31~09:43

44

P11M11-2021082907

2021/8/29 07:49~08:35

28~27~26~25

P10M03-2021090707

2021/9/7 07:22~08:32

94 ~ 107 ~ 95 ~ 106

P10M03-2021090808

2021/9/8 08:01~09:10

96 ~ 105~ 97 ~ 104

P10M03-2021090908

2021/9/9 08:13~09:20

98 ~ 103 ~ 99 ~ 102

P10M03-2021091007

2021/9/10 07:52~08:48

100 ~ 102 ~ 80 ~ 79

P10M03-2021092808

2021/9/28 08:24~09:11

93~78~77~76

P11M11-2021092807
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910 ~ 908 ~ 909 ~ 907 ~ 906 ~ 905 ~ 904

P10M03-2022011609

2022/01/16 09:27~10:03

910 ~ 908 ~ 909 ~ 907 ~ 906 ~ 905 ~ 904( & 3= =%
5 A4 R

BLE 01-123( H4uaft) ~ 800~802(F FF F) ~
401-410(2 % #z4k) ~ 901-910 ~ 950-957(#F £ 4xnakt)

RealWorld Surveying and Geomatics Corp. 2ZEE] LAl G R T




1104 % 11145 LiDARS T S 3 BB ST A R B TR (B3P E) T E@iRes
S50 - ZeFLIDAR{ER

220000 240000 260000 280000 300000

2735000
2735000

2705000 2720000
2720000

2705000

2690000
2690000

2675000
2675000

a0 260000
Bl4-13 ~ s dmm * >
$3FLF @ K EA BT Riegl Q780(p 55 4Lz 4p )14 2 VQIS60II(# % 4
Z i) RE A T AcH4-14977 o

220000 240000 260000 280000 300000

REERSHE

2735000
T
2735000

2720000
T
2720000

2705000
1
2705000

__ Q780 Bi&fnZE
VQ15601 T2 Z fin 22

2690000
2690000

220000 240000 260000 280000 300000

Ba-14~ sz B2 KT RBR* A F

REE L AR B R T RealWorld Surveying and Geomatics Corp.



110% R1114LiDARSITE S E BN RAR TIF(E3FER) _TIEEHE
% - ZHLDARIEE

4.GNSS Fll& s B e if i

h ek GPS Pl £ Adepe I vt £ 2 4F By 5 5oz GPS Rl 2 A ps B 5 10 » 48>
THBE - RE AR iz GPS RIEM B E R 10 4 4 0 4o PIOMO3-
2021120308 2 =k ki #Fp 5 s GNSS B P& 5 2021/12/03 08:08~2021/12/03
09:25 » GPS B 8 p¥ R % 2021/12/3 07:00~2021/12/3 09:59 (Local Time = GMT +
8h) » 4v ] 4-15 7 4= GPS FA b B AGUELPE T 4 & AT o

2.11 OBSERVATION DATA G (GPS) RINEX VERSION / TYPE
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