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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 Hualien City and Yilan County. The total number
of 1/5,000 Map Sheets is 285.

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 6th phases need to
submit 40% (114 Map Sheets )and 60% (171 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 VQ1560II sensor in the area. The
current survey operations total of 185 trajectories, measuring length of about

4,165 kilometers, flight height of about 2,200 to 4,000 meters, and LiDAR strips

RealWorld Surveying and Geomatics Corp. 2 ZEE] LA GR /LT
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overlap of 50%. The calibration of VQ1560II was performed at TianJhong Town
on 26" February, 2022. 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 25
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 29 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 and DMCII with 80% overlap and
50% sidelap. The current number of actual used aerial photo was 13,979. The
orthophotos of this project generated with a ground resolution of 25 c¢cm, and the
total number of photos was 268. The standard deviation between orthophotos and

control points was 12.9 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 5.15 points/m?, the average point density of the second
sub-zone which exclude water body was 7.33 points/m?.

The average absolute errors of low altitude elevation area were between 1.9
cm ~ 3.1 cm, the root mean square error were between 3.6 cm ~ 6.0 cm. The
average absolute errors of the low road cross section was 1.7 cm, ths root mean
square error was 3.3 cm.

The average absolute errors of high altitude elevation area were between 3.6
cm ~ 7.4 cm, the root mean square error were between 7.9 cm ~ 13.6 cm. The

average absolute errors of the high road cross section was 4.2 cm, ths root mean

REE AR B R T RealWorld Surveying and Geomatics Corp.
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square error was 8.9 cm.

Key Word:
Airborne LiDAR, Digital Terrain Model(DTM), Digital Surface Model(DSM) ~
Digital Elevation Model(DEM)
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2
x
Joiimr
A
:
(NS b-frame : pa L
I R
g l.‘_ —
® o
Sensor c-frame
Boresight Angle
IMU=# B Sensor=®#FF 17
FEMSUEZ

42~ 5% 5 T L

4.1.1 F 235+ o RE
VQIS60IIH T PR 5 111#27 260 » i 425 Z # & ) a3’ T LIDARGR] # #c
B AR 2 BeiE e AR EITERRE(F %)) (P 5% 2005) & R Ry ETiE
3k (Leica-Geosystems, 2013) » *=t F T 3K B RR AR PFLFFERKXE > F I IFp
PEABRTE I RAMBESNI0% T EG IR A2 IR A T
KR d BT o

1.GNSS = s 2 IMU 2. =% ¥ £ & (Lever Arm)

GNSS #IMU 2 i~ % # £ # * filever Arm » 3 * 2 R[=: B RI3H Y » 9%
EXAcBl4-3 0 ORI~ B 0k stz gk Sl L0 R R g - o
PR E SRR 2 (XYZ)2 A L AT Y T30 IRLES IV
EEBEI R E L A RRIE A S R XP1.78Tm - Y%—O.307m ~Z
#h-0.964m o
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il

Qften

8GPS(front Antenna) |

=
=

L~|[ 76PS(Back Antenna)

F A
i | 1088 E

Bl 4-3 ~ Lever Arm & jp| 1T %
2. A% & 7 (Boresight angles)
K gHFmFLP? wBIMUY w ez phgidE & £ & (PITCH ~ ROLL ~
HEADING) ! % Range Correctionf& &t » &t » 2 2 S B 7HF @ (TE o F T
WEEREN B P FHIST S 2T ek PR E o ¢
AN - PN p;qu T H o PR R R R FFE R R HOIE s
EE R II+EEFMI‘ (7R e B T 5 R R Ao Bl4-40E T o

RS

4
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3. A RF|
Ry R ROERAD] AP EEY £ H60% 2 > T A ApE e F 7 A F A
Bk ¥ OIF L R (BL1~6) > G 9002 & o L E Tk e {72 AESARS (S B
7~8) 0 4@ 510502 ® 5 F SR EHE S W S 2000Hz 0 H g s BER R W S 3040
BL/T S 0 8 BRI A 441 o
Fe4-1 ~ SR ARDR

T8 =X IE P A 75
1 Py 900 = & (# 1~# 6)
1050 => & (% 7~ 8)
2 T % eap 5 2000Hz
3 B2 HA L 40 BT S 2 %
4 I SRR R & X 60%
4, B 7 pFEF

A A H DT RAN R ERAABEERFL 111 £ 2 7 26
07:14~8:40 » sffeic i 4-2 ¥77 o

zﬂ:\' 4—2 N ‘ﬂ‘éf’? f%%ﬁﬁﬁ:ﬂ&

ﬂ;‘j & ’;f) R s (B) | #ut (kts) | PRR(khz) %iéi : FOV(R)| #:x
8 3609 150 93 2000 250 50 | mE
7 3609 330 94 2000 250 50 | mE e
1 2953 150 96 2000 300 50 | & s
2 2953 330 98 2000 300 50 | & HAnsm
3 2953 150 98 2000 300 50 | & HAnam
4 2953 60 96 2000 300 50 | I e
5 2953 240 95 2000 300 50 | I e
6 2953 60 97 2000 300 50 | & s

RealWorld Surveying and Geomatics Corp. 5 ZER L R&@ER T
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5.GNSS H# R+
GNSS 5§74 38 % 48 LiDAR & % & » F0 7 f5d Gk pdic ~ fciFk 3
B trd B ol 5 - B 2 0 F B A E T3P GNSS 23 &% 5 4
43 T 5 A= K T E GNSS & & [ -
% 4-3 ~ GNSS ## & 1p B = % B]

Number of all zatelites Number of GPS satellites Number of GLONASS satelltes

15 T T T T T
P I S ot
13 : : I R R

12
1
10

T T T T T T T T T T T T T T T T T T T
534000 s 535000 5 536000 5 337000 = 538000 5

GNSS # 5 3gic+ +* 6 3%

Positional Dilution Of Precision

1.8300
1.8000
1.7500 A
1.7000 4
1.6500 A
1.6000
1.5500 -
1.5000 §-
1.4300
1.4000 +--1F
1.3500 A
1.3000 A
1.2500

T T T T T T T T T T T T T T T T T T
534000 5 235000 5 535000 5 537000 s 538000 5

PDOP ig 4 # H

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

GPS Receiver Type: TRIMBLE NETR9 Epoch Interval: 0.5s
Antenna Type: TRM57971.00 SCIT

Elevation Mask: 10°

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

Elevation mask ~ @Lip[#E

2.10 OBSERVATTON DATA M (MTXED) RINEX VERSTON / TYPE
TP 4.3.2 25-FFB-22 23:59 PGM / RUN BY / DATE
COMMENT
COMMENT
COMMENT |
VRO3 MARKER HAME 1 Iy |
VRO3 MARKER NUMBER | | {
HLSC HLSC OBSERVER / AGENCY | i ||
5419R48416 TRIMBLE NETRS Wav 5.22 / Boot 5.22REC # / TYPE / VERS P O | h v [ vl
et —; -ﬂ—-~w—~r—-—---n
5000119169 TRMS7ST1.00 SCIT ANT # / TYPE } ‘_"' ] ] |
-2969213.4140 5024330.6530 2564598.2560 APPROX PBOSITION X¥YZ } (it} '
0.0000 0.0000 0.0000 ANTENNA: DELTA H/E/N | | |
1 1 0 WAVELENGTH FACT L1/2 |
7 € Pl Ll SL P2 Lz sz % / TYPES OF OBSERV !
1.000 THTERVAT
0 RCV CLOCK OFFS APPL
18 LEAP SECONDS
52 % OF SATELLITES
00 00.0000000 GPS TTME OF FTRST OBS
END OF HEADER
22 02 26 0 0 0.0000000] 0 15G10G12G22G23G25G26G29G31G32R 1R 2R 7 .000000000 = — = ~
I -

BB R Combined Separation

EEE Y
AR 8 #h 5 T (Boresight Angle Calibration)®_1Z 7 F 2_%ww ~ & & 2. LIDAR#F
Be ool Jl* X ez BEZ 3B {38 I i * Riprocess#ic # Scan data Adjustmentf#
¢ o RIPROCESS#c#8 it p # (B € i ¢ cnT Gkt f (WA B7E ~ F ...
) FHREF R T R FE e r FAHE R FARIE RL B M
» B B NRBIMUBAS B2 A RFAE o F T E D 2 K 4r-Bl4-5

04

o e

W

~

T

S
-
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5
e
3
S
=y
By
S
i3
N
o
~=y
Y
)
@
i
e
e
&
2}
ﬂI}
S
=
I
W

gl 2 RO WA
AT A A AT RITE A AA T Y A ré»é\#i\%?yﬁ%i@%i”‘v B
A PG TAFERE 2 AFFHE L REEINS 0 BN F Y

& % hoBl4-611 & £ 4-495 7
RiPROCESS Scan Data Adjustment Protocol

Project:

Protocol date:

Operator: Viwen
Comments:

Program version: RiPROCESS v1.9.2 (2021-12-22)

Computer: DESKTOP-2Q4K9BH
Physical units: m, deg, &

Calculation parameters

Calculation mode: Adjustment
Calculation time:
Calculation mode:

Tolerance: D
Use Manual Tie Objects: True
Search corresp. planes: Falze
Search radius [m]: 3.000
Angular tolerance [deg]: 0.010
Max. normal dist. [m]: 0.100
Observations active: True
Observations count: 30000

I S

100 4-------

Court [1]

-0.0% -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 o 0.01 002 003 004 005 0068 007 0.08
Distance [m]

B4-6 ¥ %38 & %

REE L AR B R T RealWorld Surveying and Geomatics Corp.
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2.

% 4-4 ~ Boresight Angle ¥ Z_i&

RELHE | FEAP | F-xFeIE ERERX Y >
Roll -0.13888 -0.13923
Pitch 0.21612 0.21675
Scanner 1 Yaw 0.00478 0.00548
X 0 0
Y 0 0
Z 0.162 0.148
Scanner 2 22 Scanner 1 # » % % Scanner 1 i£ 72§
Bt bt A o BB R T AL S TR 1~6enT LR E 5 X F 3T
PR A AF T LTERY > R A AR EAeB4 T BRMR YT A LR
A

RealWorld Surveying and Geomatics Corp. 2ZEE] LAl G R T
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£04-5 ki LT RF ARSI A (L REF)

BEEL | AIEEE AR | B R AR | B AL | BEL [ TIRF AR |REE A S AEFL

TC-11| 66.457 66.512 0.055 | TC-55 69.05 69.073 0.023
TC-12 66.49 66.513 0.023 | TC-61 67.65 67.701 0.051
TC-13 66.49 66.532 0.042 | TC-62 68.671 68.724 0.053
TC-14| 66.773 66.801 0.028 | TC-63 68.595 68.623 0.028
TC-15| 67.313 67.362 0.049 | TC-64 68.432 68.462 0.03
TC-22| 66.984 67.035 0.051 | TC-65 68.735 68.737 0.002
TC-23| 67.124 67.159 0.035 | TC-71 68.685 68.691 0.006
TC-24| 67.482 67.512 0.03 TC-72 68.923 68.895 | -0.028
TC-25| 67.144 67.16 0.016 | TC-73 69.58 69.568 | -0.012
TC-31| 67.239 67.277 0.038 | TC-74 71.724 71.732 0.008
TC-32| 68.732 68.781 0.049 | TC-75 73.052 73.055 0.003
TC-33| 67.523 67.584 0.061 | TC-81 68.874 68.904 0.03
TC-34| 67.578 67.62 0.042 | TC-82 69.115 69.126 0.011
TC-35| 67.684 67.721 0.037 | TC-83 68.996 68.976 -0.02
TC-41| 67.401 67.415 0.014 | TC-84 70.44 70421 | -0.019
TC-42| 67.508 67.519 0.011 | TC-85 70.54 70.501 | -0.039
TC-43| 68.557 68.612 0.055 | TC-91 69.353 69.374 0.021
TC-45 68.69 68.698 0.008 | TC-92 69.731 69.757 0.026
TC-51| 67.552 67.582 0.03 TC-93 69.671 69.669 | -0.002
TC-52| 67.729 67.773 0.044 | TC-94 70.476 70.455 | -0.021
TC-53| 67.778 67.796 0.018 | TC-95 69.957 69.982 0.025
TC-54| 68.772 68.812 0.04
B Z 2 E(m) 0.061 T35z £ £ (m) 0.022

B 28 & (m) -0.039 ¢ 3% Z (m) 0.025

1. R RRTR

AXF RIS RAARF TSI A NIIIE02? 26P & TR T
(verification)z. # iT » FEI (FTHLRNLT I 2RAR L 7 b 4B 2 BLZ o Rpriniuin
Bl G B ARSI BRI TR R A e A 46 R BRI FE AL 4o
®l4-9 -
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Fe 4-6 ~ K iE kAL T B ARA PTG A (R 1T)
BLEL |3 BB AL |BEZ B AR B AREA | BEL (IndIRR AT B2 3 AR (B AEFL
TC-12|  66.49 66.451 | -0.039 | TC-61|208155.508 [2639162.498| 67.65
TC-13|  66.49 66.492 | 0.002 |TC-62|208193.751(2639026.553| 68.671
TC-14| 66.773 66.765 | -0.008 | TC-63 | 208326.68 |2639050.354| 68.595
TC-15| 67.313 67.333 0.02 | TC-64 [208382.126 2639163.572| 68.432
TC-22| 66.984 66.999 | 0.015 | TC-65|208422.563 [2639089.747| 68.735
TC-23| 67.124 67.126 | 0.002 |TC-71|208642.983|2639703.151| 68.685
TC-24| 67.482 67.466 | -0.016 |TC-72 |208552.808|2639504.445| 68.923
TC-25| 67.144 67.132 | -0.012 |TC-73 |208702.317|2639570.518| 69.58
TC-31| 67.239 67.213 | -0.026 |TC-74 |208793.984 |2639721.454| 71.724
TC-32| 68.732 68.806 | 0.074 | TC-75|208873.474| 2639523.2 | 73.052
TC-33| 67.523 67.519 | -0.004 | TC-81 |208532.635 |2639420.383| 68.874
TC-35| 67.684 67.632 | -0.052 | TC-82 |208569.934 (2639306.531| 69.115
TC-41| 67.401 67.438 | 0.037 |TC-83| 208593.74 |2639380.069| 68.996
TC-42| 67.508 67.533 | 0.025 |TC-84| 208764.19 (2639457.115| 70.44
TC-43| 68.557 68.571 | 0.014 |TC-85|208848.948(2639295.117| 70.54
TC-45|  68.69 68.699 | 0.009 |TC-91|208606.992(2639212.409| 69.353
TC-52| 67.729 67.743 | 0.014 | TC-92|208687.352 [2639023.726| 69.731
TC-53| 67.778 67.772 | -0.006 |TC-93 | 208692.83 |2639145.97| 69.671
TC-55|  69.05 69.047 | -0.003 | TC-94 |208887.055|2639194.414| 70.476
TC-95 | 208802.281 [2639016.549| 69.957
B £ 2 #(m) 0.074 IT3nZ B §(m) -0.005
3 48 (m) -0.052 ¥ 221 (m) 0.024

B14-9 ~ Frii it (7 5

T A %

RealWorld Surveying and Geomatics Corp.
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42 iR = %

1. -ﬁ‘f-ﬁ’iﬁﬁﬁf‘?ﬁ 12 ¥
=X 'ﬂ“ﬂmlizl*if’rﬁ‘ﬁl' i Péb '.%? A %44]‘—-—?;‘% Z3 A El'-p,\.s’ 'lﬁfﬁ-'ﬂ‘é-ﬂ“iﬁﬁgﬁﬁiﬁﬂ

S R IE E AT
(1) Bt #E L0442 ﬁéﬁtﬁg&*z}gﬁgj» Wk Y o e
B2 8ufp REF TR RAFZLBABFIRERJFTH > I 2 8 5F R HF
to 2z AR RE & %o d 4-7 A1 o
1047~ B bt

2EHENIKERECELR
Z34H:
WVQ1550 A0S ONE W523062 283 TR
5 5 E R R Adaikik REEB RATAR HEAR
XU CDMCII B23063 ERY
SSD. 2
£ Pl 1007 e cie TR T:03:00| BlagER] | 9:17:00 A 2:12:00
SEHE
HABRE | GPSHE(R) | a(E) | #R(kts) | BFHM(ER) | EHSMGL) | PRR(khz) | SR(ps) | FOV(E) | RA% | EHAZBSER #i
ILDAR AL 2¥155 %40 50
=7 10527 180 90 0735 0806 320 I3REE » #FiEIE
9 10534 360 93 0811 0823 313 15%EE  figitE
11ILiDAR_AD1 2%155 2740 50
14 8202 90 89 0831 0841 162 20%EE

(2) &®REZ 1 VQI560II & if & % 2 Phase One IXU-1000( & ¥ 70mm)4p 1%
7 B 7 §* £ Cessna Grand Caravan 208 o feik F% KXY = 2§ {7
FAL I 2 BRI wé’—r“ X EARRE R ot R AR 4-10 -

REE L AR B R T RealWorld Surveying and Geomatics Corp.
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2. WK R B 1T Y
B A BT T8 A B 7 0 1A 4o 1t GNSSEIMU & %o & =
Tih o 2 RE FRER R T4 R R R BRI E LA K &R R

R ERR TR CEFT RS F o R AR R LI 2 R TR 1 E
R A 0 4o Bl4-12 o

Fl4-12 TP E prindgp pom
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3. BoFEm S %

FREEFFOREREDER(F ¢ FAEEIRIT S AT E ) RARY

BARY 5358908 0 A R £AFHES S M T i S 4,165

o ZHANT RERI6% > FEIHGFTHIIND o LHEIHFERF ~ Ak

BT 2 dp it Ao £ 4-84701 0 B IE D P AcB4-13 ~ BRSO

DTIT o

248~ RIFH EFAFRREFE AR ER
LER X2k AL

% % ¥ TR 1 ¥
P10M03-2022030410 2022/03/04 10:01~11:17 1-2~3~5-~6
P10M03-2022030809 2022/03/08 09:55~10:59 5~6~7~8~9~10~11~12
P10M03-2022031113 2022/03/11 13:30~14:02 20~7-~8
P10M03-2022031210 2022/03/12 10:49~10:54 104

P10M03-2022031309

2022/03/13 09:08~10:14

9~10~11~12~13

P10M03-2022031508

2022/03/15 08:24~09:10

401 ~ 400 ~ 403 ~ 402

P10M03-2022031608

2022/03/16 08:54~10:26

93+94~95~96~97~98~99 -
100 ~ 101 ~ 102 ~ 103 ~ 104

P10M03-2022060407

2022/06/04 07:54~08:41

92~91~14

P10M03-2022060607

2022/06/06 07:46~10:35

15~19~18~17~16~
30~31~21~22~23~24

P10M03-2022061407

2022/06/14 07:49~10:25

37~36~35~34+33~32~29~28~27~24~
800 ~ 801 ~ 802

P10M03-2022061907

2022/06/19 07:54~10:51

26 ~25~404~92~71~
72~73~74~75~78~79

P10M03-2022062007

2022/06/20 07:32~09:30

38~3940~41~42+43~ 44~ 45

P10M03-2022062207

2022/06/22 07:58~10:04

803 ~ 806 ~ 804 ~ 805 ~ 807 ~ 808 ~ 809 ~ 810 ~
407 ~ 406 ~ 405

P10M03-2022062307

2022/06/23 07:35~09:46

46 ~ 47 ~ 48 ~ 49~ 50 ~ 51 ~ 52 ~ 811 ~ 810 ~ 57

P10M03-2022062407

2022/06/24 07:32~10:34

901 ~ 902 ~ 903 ~ 904 ~ 905 ~ 906 ~ 909 ~ 910 ~
908 ~ 907 ~ 915 ~ 916 ~ 917 ~ 66 ~ 67 ~ 68 ~ 69 ~
70 ~58 ~ 65~ 64

P10M03-2022062507

2022/06/25 07:12~09:33

910~911~912~913~14~915~ 918 ~ 53 ~
54 ~ 55~ 56

P10M03-2022070607

2022/07/06 07:18~08:41

76 ~80~81~82

P10M03-2022070807

2022/07/08 07:11~08:40

77~83~84~85-86

P10M03-2022070907

2022/07/09 07:07~09:57

87~88~89~90~86~63~62-
61~60~59~45

P10MO03-2022071707

2022/07/17 06:58~08:52

79 ~75~919~ 920 ~ 921 ~ 922 ~ 923 ~ 924 ~
925 ~ 926 ~ 927 ~ 928 ~ 929 ~ 930 ~ 931

P10M03-2022072907

2022/07/29 07:05~08:40

927 ~ 944 ~ 943 ~ 940 ~ 942 ~ 941 ~ 939 ~ 938 ~
937 ~ 934 ~ 933 ~ 936 ~ 935 ~ 932

P10M03-2022092807

2022/09/28 07:26~07:29

950

P10M03-2022100207

2022/10/02 07:03~08:09

945 ~ 949 ~ 952 ~ 953 ~ 951 ~ 948 ~ 946 ~ 947

B3 1-112(% H4ast) ~ 801 2t (PR F)
401 12 ¥ (2 2 4k ~ 901 11+ (i 3 #sh)

REE L AR B R T RealWorld Surveying and Geomatics Corp.
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290000 300000 310000 320000 330000 340000

2730000
2730000

2710000 2720000
2700000 2710000 2720000

2700000

2690000
2690000

Y

4.GNSS FH 12 g

AL GNSS B B A4 vt i Frpm % se2 GNSS B E A4 % 10 4
4> RIS R kR k2 GNSS BIE ML 10 4 45 0 4o PI0OMO3-
2022031508 %e =t sk i #rpy % 58 GNSS B ¥ P A 5 2022/03/15 08:24~09:10° GNSS
B PR % 2022/3/15 00:00~2022/3/15 23:59 (Local Time = GMT + 8h) » 4c 8] 4-14
¥ 40 GNSS A sh Tl L 3 & AR o

2680000
2680000

2670000

320000 330000 340000
B4-13 ~ s dFp b >

RealWorld Surveying and Geomatics Corp. 5 ZER L R&@ER T
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2.11 CESERVATIICN DATR G (GPS) RINEX VERSION / IYPE
cege 2018Jung 20220414 09:18:33UTCEGM / RUN BY / DLTE
HMALD MAREER MAME
HMALD MAREER NUMBER
CWE/Taiwan CWE,/Taiwan OBSERVER / LGENCY
ST42R51315 TRIMELE NETRS 5.37 REC # / TYPE / VERS
1441100461 TEMS7871.00 S5CIT BNT % / TYPE

-3062256.32T71 49369458.4080 2623681.9711 APPROX POSITICH XYZ
0.0000 0.0000 0.0000 LNTENNL: DELTA H/E/N

1 1 WAVELENGTH FACT L1/2

] L1 L2 cl C2 Pl B2 51 52 $# / TYPES OF OBSERV

1.0000 INTERVAL
i LELF SECCHNDS

2022 3 15 0 0 0.0000008 TIME OF FIRST CBS
2022 3 15 23 59 59.000000( C TIME OF LAST 0BS5S

END OF HEADER

Bl 4-14 ~ GNSS £k =k 32 o b ¥

EPFEE RS TEZRECTEI0R 1 BB 2 A B oFERY )
3202 2 5 4el4-1547 7 (P10M03-2022031508 2 =& ) -

e

Real-tirne Reference Frame (ENAW)

OYLES

e

L A

CONAAD

B14-15 ~ 2k =k 27 50a0 FLph pE AR

oo GNSSA T RE B RE > Iz £ 1 #Bijc- L£40F4-16

RER L BEEPRL T RealWorld Surveying and Geomatics Corp.
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22 3 15 0 0O | 0.0000000 10 B8Gl0G31GZ5G22G29G2eG1eG32
121056459.094 7 933296051.234 & 23036280.203 23036289.141
23036288.973 44.100 41.300

111545627.848 7 86918631.7533 T 212260422.867 21226427.306
21226427.164 45.100

117646269.403 & S91672322.832 T 223387

22387330.227 39,000 ﬁe\\

109264950.723 7 85141502.85845 20792

20752433.078 45.900

121226455.150 & S94462256.822 6 2#96@

23088655.031 40.400

109845835.829 7 85534217.52%3 7 209029%.

209029%96.117 45.100 46.3900

125005299.9649 & S974067537.69843 23787718.391

23787724.309 36.400 18.300

107263762 .283 8 83582145.710 8 20411614.8735 20411622.516
20411622 .227 45,300 49.200

22 3 15 0 0| 1.0000000 )0 B8Gl0G31GZ5G22G29G2eG1eG32
121059854.602 7 94332327.082 o 2303603526.703 23036835.074
23036835.270 44.600 41.100

B14-16 ~ GNSS 2 =k 5 T 4f 5

e PR e 1% B e PP AR 52 PDOPE » B B % /] 304 @ fdpr 2 im b E
B % % 2 GNSS A 4PDOP i 7 8 % %14 » 4o F14-17 « W4-18 %57 (% = P10MO3-
20220315082 & %) ° PDOP =VHDOP* +VDOP® | 4 jowat v g 4 4 £ 2L % o
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