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Abstract

Taiwan is surrounded by the sea. The maritime territory (including internal waters,
territorial waters and adjacent areas) covers an area of 80,000 square kilometers. It is
rich in marine resources and marine business has become one of the government's
future policies and governance priorities. In order to establish a complete sea area
map data, the Ministry of the Interior has carried out basic sea area map surveys since
2004, following the "National Basic Survey Development Plan" (2004-2007), "Basic
Survey and Map Data Survey System Implementation Plan" (2010 -2012), "my
country's Continental Reef and Island Reef Survey Plan" (2013-2014) and "my
country's Sea Area Survey and Map Information Integration Development Plan"
(2015-2020), Sea area surveying and mapping and multi-dimensional map data
application development plan (2021-2026),continue to promote sea area survey
work , In order to establish a basic map of the complete sea area around Taiwan.

The scope of operation this year (2021) is part of the sea area off Penghu County,
with an area of approximately 804 square kilometers. The deepest sea area in this
area i1s about 155 meters. This work uses the multi-beam sounding system to survey
and map water depth and topographic data, and more than 95% of the water depth
data meets the requirements of operation accuracy. The total propagation uncertainty
analysis of the results of this case is higher than 99% and meets the accuracy
requirements. In addition to the feature detection and the elimination of suspicious
data that hinder navigation safety, 4 shipwreck features were marked on the paper
chart this year. After field searches, no shipwreck features were found in the 4
locations, but there are other new discoveries One obvious shipwreck feature exists.
Therefore, it 1s specifically listed in this report for subsequent drawing reference..

The complete sea area map data is the cornerstone of the country's marine
development, providing basic map data for land management and maintenance,
navigation safety, and ecological conservation. In this work, a total of 4 SHP files of
the pre-data of the electronic navigation chart and the interpretation data construction
of the numerical terrain model and the pre-data of the electronic navigation chart
have been completed, and the establishment of 5 meters * 5 meters grid numerical
terrain model.

Keywords: digit terrain model, electronic navigation chart pre-data, total propagation
uncertainty, interpretation data
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04:30 00 f% ~ #30.5m
2021/03/31 01 H frARE 4#4&kMER 64 K05m/ /IR BRZE
16:30 00 —F % 0.4m
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233 S
(1) RERR GBS D
A g APk ’I‘w’7“"°’4'ﬁ’€‘~44’_’" o gk I
v ek B OPE AL IE A PRk T g L %f,%_ AR E B Y
WiE 2 E o AR A «u%ﬁﬁlfi Ié-qu A BB E o ek
3-:20 #77] > ApRE R A KA AR TS R H o
% 320 REF KBS E L L
p P X Y V4
F 1.76 -1.92 1.14
110/03/25 | GPS = &% 1.76 -2.10 -2.61
Motion 0.02 0.37 -1.05
F 1.76 -1.92 1.34
110/03/26 | GPS = &% 1.76 -2.10 -2.60
Motion 0.10 0.34 -1.07
3 1.76 -1.79 1.13
110/03/27 | GPS = &% 1.76 -2.10 -2.61
Motion 0.02 0.37 -1.05
3 %t 1.76 -1.79 1.23
110/04/01 | GPS = &% 0.88 -4.20 -3.92
Motion 1.76 -1.83 0.80

Q) F zTplE:

b REFBRSE T

| % & 35 i T BLIT % Siendy

£ P& (patch test) s & B £ B~F ?i& B r’ﬂlﬁ*l’r’ & (pitch)~ #4 £ (roll)~
#Lify & (yaw) % GPS ehF L g %JB?F”*& ¥%(GPS Latency) > S5d % =t

Ik %.,EIJ éb""‘l IR 1\9‘4’ »
A% GPS R B > fp &

2 - —_

%~ = > (
L&

(EIJ/F /J‘ﬂ LU 0

I_—j—_m—-} LIE‘ s 1 l}

FELE &R DR
|38 (patch test) > JF XL S % &

JRRRIR FERP 2 3 F RGE AR EFRY 4k
ﬁ'ﬁ' /P Fé‘/?zﬂi‘m'ﬁ\;%%{f’%\ 3-21 ”’T;lJo




% 3-21 ~ Patch test & 4% %

Roll Ptich Yaw
110/03/25 -1.80 0.50 -0.50
110/03/26 -0.75 3.30 -1.00
110/03/27 0.13 2.00 0.00
110/04/01 -0.05 -5.00 -0.50

(3) 4 & F iz 22
PE dRIERIE Z R ERE LR P E(Motion Sensor) %

% & (Gyro Compass) !/ T BF 2z 4R i# P 4y & enif- i & (pitch) ~ 3
(I‘Oll) ~ S & (yaw)E T sz(heave)& BRI ITL RFNG L

fp"‘f”ﬂ*

55 7 Y 24 15 l—" —_ RIS .
’\%“L-,Elr o g+ P—’f—ﬂ.."‘ = ( )J\/#/P F,i;’&ﬂ’;’\ 4,
S S NP E

(4) 4y & HEiz g v

A A EGRRIE RS Y RTK s 4 bk T R 8 0 A= 07
* T1058G02 5 #a s B fhxk o fie &% F GPS# # =i
BosegrpliRpE ] nic B 4 oAk te b GPSH Rk R AT
DTS o

B. 71055602 5 # & 4& 5 2524506.547 > 168495.329(TWD97 /% i) »
21.963(¥73k % )
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Pl T _A4p
Y@ 3-

)
~
—

m:t S
b

\]

LA RS N2 R @R TS RN 2 RIR S
TR AN BEEEEYRAY RABEUTC) (L s+ Br
SUTCH8) » MpE LT HRPFRF R 7|2 - R o

D. %%t (748 RFRIR 15 0 30 ) Ei TR TR AL 1
B2 #_i+ ;% (Post-Process Kinematic » PPK) &5 (3 _i= =& % &k &
ok FRE o AR R KRS R R R
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B 3-9- BiE s P
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& B

#* & ¥ it 48 TBC(Trimble Business Center)”i& {7 {4
TBC #iifie = GPS FALf# 4 o FEd (6 han
%ﬁﬁm’u#

R
AR
BERoWREsL3 A I 2Eisy
FEEZ S (CYRERIRTERP 2 TORERE TR ASLEE
RE kAo
(1) EFRE> 514
AEPIFR LA A TTER Y 24F 5 7 LRIFE LA HRER P
ABIRISEFEER O TR RPIR RS SR EATD R RE T A
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LookiFip € TR P2 = %
(1) R2 Sonic 2024(100792)35 iz OCTANS:
110/03/25 R2 Sonic 2024(100792)3 iz OCTANS *5 ;] #L* 4 ]
3-10 F > B B %4 3-10 ¢ > #F3 B A % oM 3-10 T -

7 R

WAL E

RIKE 24

-----

B 3-10 ~ R2 Sonic 2024(100792)# e OCTANS§ | #Lh™ £2 = % ]



(2) R2 Sonic 2024(101579)#5 fie TSS:
110/03/26 R2 Sonic 2024(101579)4 = TSS *5 i #1564 §] 3-11
Jo B E AR 3110 o Pk E S R 4om 34117

1. i . —% '
P WE
g A

- A A\
T/ !
I_ 1y
‘.
t
g 1
\ 4
X 4
~ 4
- R2 Sehic 2024 (101579)-TSS E{]ﬁﬂl)ﬁ

= o 5N

 BEIRE 2R

Bl 3-11 ~ R2 Sonic 2024(101579)4% A= TSSF il #Li* & & % [
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(3) R2 Sonic 2024(101579)3% iz OCTANS 3000:
110/03/27 R2 Sonic 2024(101579)#% = OCTANS 3000 *5 i#] #.5*
Yol 3-11 0 > 2 & %4e® 3119 o prof g & % 4o 3-117 -

]
‘-‘ ‘%
crSenusty

1y

1 1 ;

i-

p 31T

T —

Bl 3-12 ~ R2 Sonic 2024(101579)3 FzOCTANS 3000 i #Li* £ & % ]



(4) R2 Sonic 2024(101579)#5 fie TSS:
110/03/26 R2 Sonic 2024(101579)4 = TSS *5 i #1564 §] 3-11
G D F Ao 3-11¢ - IR E S % doR] 3-11 7

! f
S AP

£
F
t
ﬁ 1
\ ¥
X 4
~ 7
) N 55 ResSonic 2026(101930)-SBG BN

B 3-13 ~ R2 Sonic 2026(101930)# e SBGF Pl drLi™ &2 = % [
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2. 8 B FE TR B EA

Flhk KiFEREFENT BECEEFAT R ERABH T A
EW; S @‘.(95%% S F )P ERFRIEERMERR Rogd LR
REBEAEOHREEE FHE TR G%EF » L33 ETPUTE
B8 i o #*4ﬂfﬁ%£?ﬁ?%«%W§$%%a¢ﬁ¢l

Hett o By d CARISZ = 425 “BASE Surface QC Report”# i % 4 17
AR RFSI S 2002 mTRTF § 0 b # £THO S-442 #F
2% it X % 4o 3-14~M) 3-17 ARt E = 5\ 2 w2t
3 T BRBRAFETRE G EL T

bASE Surface QC Report

A,

g

)

N

T

N

’

o
= o
5

éﬂ]
?rli
i
3

<

[~
4

4
-

Date and Time: 2021/6/28 FOF 06:37:22

Surface: C:\CARIS\HIPS(x64]\71\Field5heet3\llDDSZS_SOP_H_CK\1100325_SOP_H_CK.csar
Holiday Search Radius: 2

Holiday Minimown Nunber of Nodes: &

Holiday layer created: No

Error walues from: Uncertainty

Number of nodes processed: 11753461
Nunber of nodes populated: 1175314 (100.00%)
Murber of holidays detected: O
IHD 3-44 Zpecial Order:
Range: 0.000 to 100.000
Number of nodes considered: 1175314
Number of nodes within: 1175314 (100.00%)
Residual mean: -0.148
3-44 Order 1la:
Range: 0.000 to 100.000
MNurber of nodes considered: 1175314
Nurkber of nodes within: 1175314 (100.00%)
Residual mean: -0.429
S-44 Order 1b:
Range: 0.000 to 100.000
Nunber of nodes considered: 1175314
Nunkber of nodes within: 1175314 (100.00%)
Residual mean: -0.429
3-44 Order Z:
Range: 100.000 to 5000.000
Mo depths within the specified range

Bl 3-14 ~ PIIE & 5if * 3T B % R2 2024(100792)45 #eOCTANS % 3

AR B EA S R

FLSE Surface OC Report

Date and Time: 2021/6/28 9 06:385:45

Surface: C:\CARIS\HIPS(XSQJ\TI\FiEldShEECS\1100326_SOP_H_CK\1100326_SOP_H_CK.csar
Holiday Search Radius: 2

Holiday Minimnun MNuwber of MNodes: 6

Holiday layer created: No

Error values from: Uncertainty

Number of nodes processed: 1173563
Mumber of nodes populated: 1173863 (100.00%
MNumber of holidays detected: 0
IHO 3-44 Special Order:
Range: 0.000 to 100.000
Nurkber of nodes considered: 1173863
HNumber of nodes within: 1173563 (100.00%
Fesidual mean: -0.143
2-44 Order la:
Bange: 0.000 to 100.000
Number of nodes considered: 1173863
HNumber of nodes within: 1173863 (100.00%
Residual mean: -0.424
3-44 oOrder 1b:
Fange: 0.000 to 100.000
Number of nodes considered: 1173863
HNumber of nodes within: 1173863 (100.00%
Pesidual mean: -0.424
S-44 Order 2:
Range: 100.000 to 5000.000
No depths within the specified range

Bl 3-15 ~ iPIiF &SR3 * 3= B % R2 2024(101579)45 A< TSS % 4 & 4

FEERR B EAT Y &



bASE Surface QT Eeport

Date and Time: 20z1/6/29 BT 0o:z0:37

Surface: C:\CARIS\HIPS(XGQ]\TI\FiEldShEEtS\llDDSZ?_SOP_H_CK\110032?_SOP_H_CK.csaE
Holiday Search Radius: 2

Holiday Minimaw Nwwber of Nodes: &

Holiday layer created: No

Error walues from: Uncertainty

Murber of nodes processed: 1152175
Murber of nodes populated: 1152175 (100.00%)
Nurber of holidays detected: 0
IHD 3-44 Zpecial Order:
Range: 0.000 to 100.000
Nunber of nodes considered: 1152175
Murber of nodes within: 1152175 (100.00%)
Residual mean: -0.149
S-44 Order l1a:
Range: 0.000 co 100.000
Nunber of nodes considered: 1152175
Nurwkber of nodes within: 1152175 (100.00%
Rezidual mean: -0.430
S3-44 Order 1b:
Range: 0.000 to 100.000
Nunber of nodes considered: 1152175
Numwbher of nodes within: 1152175 (100.00%)
Rezidual mean: -0.430
S3-44 Order Z:
Range: 100,000 to 5000.000
Mo depths within the specified range

Bl 3-16 ~ BIIE % Soif ¥ M3 i) % R2 2024(101579)45 i=OCTANS 3000
52 R FERA B EAH L

hASE Surface QT Report

Date and Time: z0zl/6/29 B9 09:z1:38

Surface: C:\CARISVHIPS (x64)%714Fieldsheetst 1100401 S0P_H CKE\ 1100401 30P H CE.csar
Holiday Search Radius: 2

Holiday Miniwngsn Muber of MNodes: &

Holiday layer created: No

Error wvalues from: Uncertainty

Nurber of nodes processed: 1175540
Nurber of nodes populated: 1175540 (100.00%)
HNumber of holidays detected: 0O
IHD 3-44 Zpecial Crder:
Range: 0.000 to 100.000
MNurber of nodes considered: 1175540
Nuwber of nodes within: 1175540 (100.00%)
Residual mean: -0.145
S3-44 OQrder la:
Fange: 0.000 to 100.000
Nunber of nodes considered: 1175540
HNuwber of nodes within: 1175540 (100.00%)
Residual mean: -0.426
S3-44 OQrder 1h:
Fange: 0.000 to 100.000
Nunber of nodes considered: 1175540
HNumber of nodes within: 1175540 (100.00%)
Residual mean: -0.426
S-44 OQrder Z:
Range: 100.000 to 5000.000
Mo depths within the specified range

Bl 3-17 ~ BIiR & 5uif % 3% i) % R2 2026(101930)45 F=SBG % 4 & #
FRR LA A R
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AEORGERRIEARY T 248885 5 i {7 -KIFRIE T 43;
EFTAFRE i\ MFEALAR 2HEZ N pHEP R
P TR AR L TR A
1. T34 4g
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OCTANS i # % f& g il ik o dpda A & F
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Bl 3-18%77% o
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R QLQ\?

B ] g A i o

R2Sonic 2024-100792 % & & Bl & % 34 fieIXSea
'?{Iﬂ’&r% 3-22 0 Ay BT E
T SR (TERY 4

£ 322~ dp A AFTOR

i v 2k 888 B
% 13.61 2 2
GLP 2 &)

5% 3.86 2 &

4, 1 FR.P &4 %4 45

o Wep i 19.02 ¥R
e 0571 e

s 4 A6 AL B

54 326

B 5 5367 o=

30323 FE AR ¥

A > 888 5
. 15 ;,n Do
A
i; £ 3 &5
Pl E I ARET 5 1= %
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2. REKA

R2 Sonic 2024 MBES#, {7 /% 5K /7RI £ (T £ # * %

% B

R OB B 8/ R P

Septentrio AsteRx
Fh TR

SN:3202350 ~ 3202351

2 35 GPS ~ GLONASS -
GALILEO ~ BEIDOU ~ IRNSS ~ QZSS
kT 4 R D 6mm+0.5ppm

£-® TR ¢ 10mmt+lppm

PR E Y2 0 <20ms

Leica GPS GS10
Fh Tk

SN:1531267

#85p £ &2 3mm+0.5ppm

Beii #F A5 P E O R Smm+0.5ppm
RTK Z_ 4% B o & &~ { 37
Z:1Hz

R2 Sonic 2024
55 ARIER

SN: 1007925
256 5 & 0 g E R 10~160°F % {
# % 200~400kHz
2 & & 0.5°%1.0°(400kHz)

% & 1.0°%2.0°(200kHz)
Bl 500m 0 f245 4 1.25cm
EX LR ZEDREPIFEHN

[XSea OCTANS III
WHE AR PIRE T

SN:3453-693

Heading 4p  #f & :£0.1 )

Heave R B4 & : Scm 2 5%:% %
Roll&Pitch g )4+ & : 0.01

CAMPBELL
SCIENTIFIC CRS456
poEesR R

SN14010029 ~ 14010034 ~ 14010036
f%2+7 & : 0.0035% Full Scale

A FE R 3 0.1% Full Scale

B 47 57 i 1Hz

AML Oceanographic
Micro.X series+
SVeXchange™
Calibrated Sensor
# 5 Hd &

SN:203402 ~ 203086

£ P45 §1:1375 — 1625m/sec

=R ¥ iE:6000m 0 247 # :0.001m/sec
#rx B Accuracy:+0.025%

# £z B Precision:=0.006m/sec

AML Oceanographic
Minos.X series+
SVeXchange™

B 3o &k

SN:203098 ~ 303091

R Fl:1375 - 1625m/sec

=B ¥ i£:6000m  f2+47 4 :0.001m/sec
#rx B Accuracy:+0.025%

# £ B Precision:=0.006m/sec

Caris HIPS & SIPS
Professional Software

KIRRIE 2 RIS TR I A

;ijjgi._r,“a,.,sms a0




YUPLE R BLE > 5 FeGPSTEE Tk Svw i

L fie
PELRRPB-RRE - FRR - PREEP > ET

|

i,
i

BERBRR BEBRE

MERREARE —»  KEREAE — A B AR AL

KREHKE
e LSRR
KR EHEE
BE#2ZARER
KFEEMB - FHE é\:ﬁ
KEEH
HE - WESH - Ralt
/
KRARREM RRBERREHS

Bl 3-19 ~ -RiFRIE (FE I AZE

1.7 -RiEpIEiTEp 8

RWI1 2 /% 888%5L 5 § & BIFIT £ 8 £ 1 1% p #:4/12~4/13 ~
4/27~4/29~5/7~5/13~5/17~5/19~5/21~5/24~6/8~6/12~7/4~7/5~7/9~7/13
~ 7/17~7/18 % 8/25~8/28 £ 3+37% o

BIFFTEPHEII RALEPTEMEFHR AT £ 32448 %
P FRAN L TR R A Y o 110E B F T E L BlAc B 3-20977
111# B9 % v £ 4B 3-21977 o
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% 324~ % 3

FARPIFEED P EHI RABEPI T A ECE HR A

T RWI1 % § & R 4eBLiRl % RW2~RWS5 % & & R 45
p g ?#ﬂ S p gy BLRIRG TR %
110.04.12 | RWI\I100412 _ [110.06.08 | RWI\100608
110.04.13 | RWI\I100413 _ [110.06.09 | RWI\1100609
110.0427 | RWI\100427 _ [110.06.10 | RWI\I100610
110.0428 | RWI\I100428  [110.06.11 | RWI\I100611
110.0429 | RWI\I100429  [110.06.12 | RWI\100612
110.0507 | RWI\I100507 _ |110.07.04 | RWI\1100704
110.05.08 | RWI\I100508  [110.07.05 | RWI\1100705
110.05.09 | RWI\I100509  [110.07.09 | RWI\1100709
110.05.10 | RWI\I100510 _ [110.07.10 | RWI\100710
110.05.11 | RWI\100511 _ |110.07.11 | RWI\I100711
110.05.12 | RWI\I100512 _ [110.07.12 | RWI\[100712
110.05.13 | RWI\I100513  [110.07.13 | RWI\1100713
110.05.17 | RWI\I100517 _ [110.07.17 | RWI\1100717
110.05.18 | RWI\I100518  [110.07.18 | RWI\100718
110.05.19 | RWI\I100519  |110.08.25 | RWI\1100825
110.05.21 | RWI\100521  [110.08.26 | RWI\1100826
110.0522 | RWI\I100522 _ |110.08.27 | RWI\1100827
110.0523 | RWI\I100523 _ [110.08.28 | RWI\1100828
110.05.24 | RWI\1100524
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Bl 3-21~ 111 B-RiFpIE FHB 4--KiFR
2. % & FERGIEKE ® FHLET)
LIPECORIFRHELZ R E P R 4ok 325907 0 dFHm
BHdrd 324907 > 110E BB %5 Pl 4oB 3-20 0 111E B2 p|
B el 3-21 0 RIFRIE FEH R R FA0L 3264771 -

€1 0TF R H

325~ AR ARIE R E L HiEE Rt 4
ip 3] % -'i‘vvr%,' -ﬁkﬁ_’%m
:}’"L‘ % ;‘:EE] ¥ e ‘:&gﬁ J—E-‘Ejzg* R B R
£ THE | REE | A
g KFEHEE | Ke | 804 | 426 | 426 | 100%
BE R | Km | 5168 | 3069 |3322.23 | 100%
g CKEREA g Kt | 804 | 378 | 378 | 100%
BSE R | Km | 5168 | 2099 | 2401.47 | 100%
Tz m 85/ | Km? | 798 | 798 40 5%
B 2
S% | BIMER | Km | 7682 | 7682 | 532 7%
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# 3-26~;

a3t KRR R T AR

1 %
la 1b
I 5 T T ANz AN 20 = =
™ Zﬁ{}i 2 2\ r{ 5 z, S 5 PR +10%*7J(
(95% 15 = % /) +5%* - KiF +5%*- K% =
. = o
ERAEETART! | ® 0'35 a=0.5 = ¢ a=0.5 = ¢ a=1 2 ¢
(95% 7 = HE &) | 1=0.0075 5=0.013 b=0.013 b=0.023
2R ARROH U & & PV FIRAY
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Vo leen N B
o EEEERNE v
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Bl 3-22 REFKTLE

4. F TR

(1) 55 & RFERE AT REFERFC FLIRMNBFDEF ¥
BL 1% & rendp &Pl (patch test) 0 A W] F B ;i& B i &
(pitch) ~ -4 & (roll) ~ #ip, & (yaW)x % }i % GPS e Al @ﬁﬁfﬁﬁ?
£ & (GPS Latency) » j5d % =t ehF Gipligert ¥ T\B’*”" B id e
fifﬁ g r T R & R AR GPS B?Fé*&@mﬁifgﬁ o

(2) %3 &-kiFpl£ 2 0L pliE(patch test) T 7, Bl 4c B 3-23 #17 0 i&
B /> W) T8 i ¥ & (pitch) ~ #4E & (roll) ~ 4y & (yaw)ens 2> H ¢
GPS &gt @@?}Bﬁr"&ﬁﬂ(GPS Latency)** &7 & st & m € i {7
_‘/‘J GPS‘—;’E”:‘; q\?\,h.yug&xfﬁg&_r_ rﬂ:m”/:\,f‘“wﬁ’ ié_?;——"ﬂﬁf;
B oo APM P Ao & 327 ¢

(3) 54 A KiFPM F LB Ficl 3-24 HwmF AL T %
A o
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Ovarall Statistics: [
Lines: [z Profiles: 4083
Positiens: 1196 Depika: 1047808

Time Mdinimumc (2015150 05:57:19.599
Macdmum: (2015150 BE02:41.390
Mlinimum: [1073° 45 27,920

|Nouhlnw Mmdmum: (1021 45 56904

Longhede  Winimumc 178" 05° 557,244
[Eanting]  ugimume [+178° 10° 08,270

Bl 323~ 53 d-KiFRIEREPR(ZBE 2 EL 5 (R
2 327~ fp L oplERiTE N

P38 P B AP SRS g

AT

Caal s S L &=L 5 B 4 7 %
2 ¥ Latency SRR AL S Ll EN

#5 & Roll Tk F o bl s %

T RS SN

Sif & Tl kb B SR
Pl & Yaw EIRCY Sy S B § KRR S B

o . T - . s v
A7 sl A L B 4 5 s
- & Pitch R G L= B RS + i
B a2 8 (B A E ) BEEAA HEH | WHhkh | S
fEREEE EHEE AEMEFR | & ERTRE 5 N AR BEE EHNE
o x ¥ z pitch | xoll vaw | latency | BURSIEE | BhEE jirazs
RESON| 2215 | -2015 | o9 | 22 | 5 | 2 - GE | =H TOGE.id
PR T I g | S [ 22 e [ame | - - B S T TDNU.id -
2000404, V20200412 RWL.: "
ol motion | 004 | 2055 | 138 | - l . l 2 o |z TDLM 2RV | 2R
RESON| 2215 | 2015 | 0965 | 17 | 27 | 2 - ™GB | =5 TOGE.id
5| s | sy P8 225 [ 2105 [ 239 [ - ] | g, [ [ e TDNU.id sa
200084, mics 1 B VA0415_RW1. v
! ** motion | 004 | 2085 | 138 | - ] ] ] NS TDLM id L | R
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P P e |GPS | 225 [ 2105 | 230 | - ] S O N TONULd -
200087, TICS Hl ;. V20427 RW1 v,
’ ** motion | 004 | 2085 | 138 | - - - - “ 1 o | e TDLM i Lo | 2R
RESON| 2215 | 2015 | 0% | -0d | 2 3 - GE | =5 TOGE.id
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mICS kl ;! V2020042%_RW1.: ¥
0A423 | RISenis 204 | 0000 B T o s - - e o T p RWLep | 8853

Bl 324~ 53 d-RKiEBIERBIBHS E 2 8L RRF 580K TR
5 ﬂggiﬁigiﬂ”’/z‘
F% 53 A-KERIE Z AR EHE R P B (Motion Sensor)%
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(roll) ~ 5%ify & (yaw)z & & %2 + T 4= ik(heave)z # B > ¥ (€ 4 K igehiz

LB o kBRI SR 3-2597F o
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Z M Mp e L RER PR NP TR ERREL
GBS BRI EETMP S RETA

(8) Bkip b2 B ATV RBE RPN BB E > 5 R
R R fR R o ERRZ P & L7 4 2220mmS (S
SH-BIBELERZ 02 H, NI 0LEFLLL20m )

(9) # =RLRlE | A bk (BT REF 6 24— £) 0 £7 4
ISP AR R ALTAF LS S TR ITR
Predkd P SR R RELRIERE 2 B X R
A B R RPRRTLEE O NF AT o P EY RBIGP
BALPE R S BDRARE SR N > AR LT G 4SS R
BoA TR P R R R PR L (T R

B 3-26~ A ERFA HAE B
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® SEBSRERE v 4
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8. -k FIRIE A RILIE R HFIRE 1

(1) 1832 7 ;% (Post-Process Kinematic » PPK) f25 = % ¢
#] GNSS z_i=F 4L 1 & ¥ $it 48" Trimble Business Center(TBC)”:&
715 f2 5 (B 3-28) ?ﬁvf o e N EE B MR O F i
oo v R PPK B B ETR B 2 B R 0 AR RAE T HH A
{8 Fd® Z_i (Post Processed Kinematic » PPK) ™ j# 7432 /4 3t 3+ 1)
BIE 5 BB PPK A x5 % W4 RIS Y w3k B2k i gk
(% | JIBE)Z BLipl T AL (% 3-28) » fe %] 4/27(10:50:44-
10:51:07) ~ 5/13(15:59:05-16:06:00&16:18:41-16:29:18) %
5/17(10:08:36-10:41:58&08:18:19-08:20:27) 7 ¥8 4 PF EL i Bixb 7
PR A o FF AR A 2 PR Bt % 8 8k % i+ (Precise Point
Positioning » PPP) 3 /% #%3% /5 3 3= 25 B § » 1536 PPP & ;\ 3 5 4%
T LR ERIFETHEE B RARE A, AERRFTR T
WL D R T o R BT

A.fe ® TBCH A #-F 4:GPS T4 (*L0) % i » il » 2 33 sh 72
T s #FLE - Bh TG R G

Btk s a2 e BRI E 7 F A8 (Gaps) % (R
3-29) -
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C.rid i GPSA P T 2 # fo b2 GPSELB| T AL B 7H s £ 4
T gAY o 4R? F A GPSL k2 ¢ R £k AR M S

4T Bk 2 R ol 10T FE Y L24k

LA

N EAE T

D.f23 % = {3

v R FuE B (W] 3-30) 0 T

:ej;g o
_\
4;_
%:n
I
[
;ﬁa{;
=
et
-

B afFkEdE a4l TBCHMR TAREBEMHARE R ~%
RSfRI MR R KK T T G AR 5 0.05mHlppm -~ B A
0.10m+lIppm - &K T F & 4@ 3-31 fFEBSTEN Y fEE 2 4
MR Fixf A M 8 Failf2 A Ul > J§ 00 7 2] %732 5 PPK 2 &

\

SR S
% 3-28 PPKj#b 2 #k L2 p P sifEs

Ca P8 AThRPER | B ARERF | f2¥ L8k | Fix b
* 04/12 05:51:23 | 23:59:59 | 63678 100%

* 04/13 07:42:30 | 16:45:52 | 60320 100%

* 04/27 10:50:43 | 23:59:59 | 45288 93.8%
+ 04/28 00:00:00 | 23:59:59 | 85402 97.2%
% 04/29 00:00:00 | 07:43:30 | 27760 99.7%
% 05/07 02:45:07 | 23:59:59 | 76450 100%

% 05/08 00:00:00 | 23:59:59 | 86323 99.6%
% 05/09 00:00:00 | 23:59:59 | 86168 94.7%
* 05/10 00:00:00 | 23:59:59 | 86225 96.7%
* 05/11 00:00:00 | 09:13:14 | 28671 100%

+ 05/12 12:48:35 | 23:59:59 | 40195 99.9%
+ 05/13 00:00:00 |22:05:35 | 77961 99%

% 05/17 08:09:39 | 16:07:00 | 23510 99.5%
% 05/18 11:01:18 | 23:59:59 | 46722 99.2%
* 05/19 00:00:00 | 11:32:52 | 41529 99.8%
* 05/21 16:37:21 | 23:59:59 | 26559 99.9%




=t p P Az PER | R AR | 2L Fix &
% 05/22 00:00:00 |23:59:59 | 86173 98.8%
% 05/23 00:00:00 |23:59:59 | 50109 98.6%
* 05/24 00:00:00 |21:53:50 | 78828 99.2%
* 06/08 16:54:05 | 23:59:59 |25163 98.7%
% 06/09 00:00:00 |23:59:59 | 85277 98.3%
% 06/10 00:00:00 |23:59:59 | 85677 98.8%
% 06/11 00:00:00 |23:59:59 | 86307 98.9%
% 06/12 00:00:00 | 16:15:20 | 58300 100%
% 07/04 00:07:52 |23:59:59 | 85883 100%
% 07/05 00:00:00 |17:11:24 | 61594 99.9%
* 07/09 17:55:43 | 23:59:59 | 21857 100%
* 07/10 00:00:00 |23:59:59 | 85281 100%
% 07/11 00:00:00 | 23:59:59 |85800 100%
% 07/12 00:00:00 |23:59:59 | 83669 99.9%
% 07/13 00:00:00 | 11:29:37 | 15275 99.9%
% 07/17 13:08:30 | 23:59:59 |39090 98.5%
% 07/18 00:00:00 |23:59:59 | 85736 99.8%
% 07/19 00:00:00 | 01:28:52 | 5333 100%
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C '; e Ramore Fls - e ST L

B 3-28 ~ Trimble Business Center (TBC)z*+ & # 48

e sesve S W e
018/4422 201844122 201814422
| 02:48:22 040734 bR 07aEI2

T Sessions ‘ ‘
0 a
] T 3
L ——

B 3-29 ~ 4 =8B LRI PF R

A R T T T e iy - R

-

B 3-30 ~ #ui™ R
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15 General Informetion

Acceptance criteria
I3 Coordinate Systam
1 Units Flag P Rl o
I View |Z]1f horizontsl precision 0.050 m+ 1.0 ppra 0.100 m + 1.0 ppm
9 Computations [T vertical precision » 0100 m+ 1.0 ppm 0200 m+ 10 ppm
| 71 Bassline Procesing
[ Tse optional acceptance criteria.
U Cipt 1 aceaptarnce crite
L Batellites i P Rl P
I RTE Post-Processing iz . y
i) 0010m+ 10 0030w+ 1.0
[5 Metwork 4df - I EME (L1 only) » m ppm il M
I Default Standard Exrors If BME idual frequency) = 10,005 m + 0.5 ppm 0015 m + 0.5 ppm
| 71 Featie Code Procesting
7 Abbreviations
=7 . )2 Pl a2 -
B 3-31~ TBCH S35 R %6 43 48 2 e P E 3 2 o

(2) % BT IR
B ¥ i CARIS #-f2 & {5 2. =8 % 2 3 42 ;% ”Generic Data
Parser”#-% -KiFBL2 = ¥ B 7 ¥ A5 f2E 2 T =T A 4o @ 3-32>
TR RGEF A A B P GPS * AU ARl B 2. GPS B A& (GPS Helght)a%%
g i 72 GRS i (“w GPSTlde) ar@ 3-33 ﬁiér 2. GPS

| Ede Ede yiew Inok yindow tislp
D@k » &

File Headsr
\deriiier
Howee St Poskon |
Cootnwre)
Teogachc & Geound
T Heave Hoth | Eaut
Piech Locaton
fal Free Fmn Fieid I
Tide
3 Event  FoedCokeny Sl Fosten 1
Del
Rloive
Poston  Lengh  Muihes it
% n 10000 0.000
Togfo

Pasuds Tmn
Sl (LD HH MM 55 555]  Encremend [ene]

For Help, press 1

B 332+ R FRC R E TR S
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Compute GPS Tid

Sounding Datum
@ Single Height 0.0000 m
kiodel File Browes

Options
Smooth height
| Lpply Drmamic Heawve
Apply MET Eemote Heave
| Apply Antenna Offset
A pply Dovmannde Diraft
Apply Waterline offset From Installation XL if avadlabl
| &pply Height Correction
Off=t: 19100 m
| bpply Time Offmt
Off=t: -0.0250 %

(G ] [ Eb

3-33 ~ 22 5 GPS TideAz 7" &

L




DpHons
| Apply Refraction Coefficients
(V] &pply GP3 Tide
|| &pply Troe Heave

select smoothed zensors o be applied

] Gayro [ s0wW
|| Heave || Delta Diraft
|| Pitch 3PS Tide
| Roll || Tide
L Merze ] | izancel | [ Help |

Bl 3-35~ #oRiFBE- B 2 HFR R AR A G

0. g 13 [+ & /%

(1) &% FRFEREARIFRIE L TEFFIP EPRF2L E T H
&*ﬂ/PJ TR R EES TR R RE M A BRI R
b1 L ﬁ‘im%'b R I CRIFRIE > K o

Q) AP R* 2 FE R ZLHEPIFE BERCTID); ¥:# ik
BRI R 2 B ek E g ) T 0.5 2 R e AR RIFR
2 g HILERs T B EFRERE2 SR

(3) it B RIPFELIT B 205 B A o R P B B B
g—;—-g,?/\ﬁ gﬁf'&\,ﬁ'/l*ﬂlzz:auf,%,ﬁ;ig‘z%oq\ﬂ g g op
a5 Bag 2o Bl4cB) 3-360 Bif B p|ledit 1 T R Ao
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19 19870
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Easrgle 1051 188291

Bl 3-36 ~ Bt 25 BRI (2 B)E B 25 Fl(- F)

10. -RiFRIE T I
(1) £i&- 1 H - plaai# BFFV]:\ ﬁmj\/rg’}—"-&r %%’ir‘r’?ﬁ% i* e
RIFE~BFIVRIFESE TS 2avRiFR 53 RPIET

PEFE «’%%ééix@wﬁﬁﬂﬁﬁﬁﬁ%°

@ hr ERGLTHR LB RETH RS TR REER G
T T NP S T
FHROBEFE 7 EIFE SO RETE  RET AL TR
i ARAC 8] 3-37 1o e

(3) BER - Bl wpliFEFT A& * CARIS $itff:z = 3D #3441 d
7 AL A BT A LORIRRLZ A I H Vf(%zr}%] 3-38~F] 3-39) -
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B 3-39~ %3 ‘?\’J‘f%‘)?diffﬁif ﬁ:;?ﬁ«} gyb e f . K//f@ai
11, "KiFERIE =% B
A E R ‘5\"‘3‘1\/#-1115}‘ B %
3D4 FE @ 0 4o 3-40~@] 3-47#7 o

B E RS R RLES % OKF



20.32

26

27.17

34.01

40.88

47.7

.csar — Depth (m)

Fel.4

- 68,24

F75.09

T 116.
123.
129.
136,

143.

F:\CARIS\HIPS (x64) \71\Fieldshegts\110_Sea H\110_Sea ALL H\110_Sea_ ALL }

150.

157.

FatHHHH-

54,55

3zAn0a EEL LT 93000 Fo@nod

2EI2 B0

Ghrbi ks

ZELTELEH

LR

e s0e0n RROL El 12400 1E040 m
J220600 336000 TISaod TOOCOS

B 3-40 ~ 110& B -K/FRIE S %4 FEB(E B)
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IZAn00 EEL LI 93000 35004

15.09

21.91

L.csar - Depth (m)}

28.73

] | e R Y o L 3 2632004
35.55 3

-42.37

-49.19

ELY110 Sea ALL!

-56.01

& ALL

S Lo EELRL : T 0 1 ! 2EREBOY
62 .83 :

69, 64

r76.486

0 Sea EL\110 Se

+ 83,28
e ;—-----:---—-——--——I—--—_—-- 1 FEHAGTH
96,92
103.74
110.56
.111 33 ._..__....___E___—.___......_._'_.. | AEL 1RO

124.2

131.02

F:\CARIS\HIF3 (x64}\71\Fieldsheets\1l

137.84

FEGAHHY e

£l SG0 CElaEY Gang {2004 15040 m
J2RL00 33000 TE IO - e Ty
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() B 2 g
rLpN FTR R 2 1R 3 R AR 5N P /?'Jp’”‘ﬂ‘ii%“ %o Tk
L EE %'E"'f’]"é.;\@:}ﬁ' » AR € RIRF ORIEES )'1’ 552"@?]51 % 35 i
¥ o o] 348 T £ A E Z 304 o k- IRA "]ﬂ!éii'a;‘fifk\i(Mean
sea surface)£? 4p *ff“l EE ok m X M P e (ALLLW) » H filéi’ﬁ%]
m%—ﬁo%:WA%ﬂ?&\ﬁﬁﬁ@mmmm,%wzﬁﬁﬁ
% (Standard dev1at1on) e -2 BHERERLEFTOREF 'H PR
(Significancetest) » H 7 1 R &8 F ~0 52 2 % > 2 @£ 52 Vi
#f}ﬁie?] NPEHVER o % = A L ﬂia?] 21 B 1 00 6 (Lowest Low Water)
% & & =5 (Highest High Water) 2 2 ' 353 i i+ 5 (Mean High
Water) » ¢t = 78255 3 N Bk 45 NMOO #% = 2 N (7245 » Al b
> BB TiEE ke - 237162 M2 -~ S2~KI1ZO014 Bkt
Fr(o B MR PE R ipR) e
d-km+A 3716 22 M2~ S2 ~ K12 014 P

ln

> ITmhzpira:TiEEa ke t+M22A BERME

GfRE S E R T I0E kG 5 -0.022m 0 B iSRG -
2.067m ; & sk $a% K G 5 -0.01m 0 B HGP 5 -2.03m 5 3T 5k
AT kR 5 0.219m 0 B A -1.264m 0 A E R A R R
B g P Ve B B4 B 3-49 o

Mean seas surface and LLLLW
Mean =sea surface : -0.010228681
ALLLT = -2.03066105

Anplitude, Ztandard deviation, Significance test [(3%=icma)

1.205589536 0.00074452 1
0.27595553 0.00074440 1
0.29632762 0.00074456 1
0.23912063 0.00074451 1

Lowest Low Water, Highest High Water, and Mean High Water

Lowest Low Water : -2.03066105
Highe=st High Water : 2.01020383
Mean High WMater : 1.19576975

B 348 P AB ERMIP 2N RT 2 G
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I s BB ARIAEBTELST

Fl A &oRFERE
B e E(95% 1

EHREBERT $H 2 2§
@0 & BB ot 3-29 st 0 ZE

ﬁ"‘:f:’—*ﬁ‘}a “l‘l:.l*" lf"

. £ vv)i:vlg)@—:u— N
SR TR E J\/F/Pfﬂﬁk"aﬁlﬁg Fo

0 PN A

@3%,7» Fe T
]iggﬂ-\

g2+ % TPU hm H B ehiic

‘gm%ﬁ:i‘gi—il]l [RaE=" %Eﬁﬂf—i ?oo

% 3-29 ~ TPU # ek T_%
MB/ MB/
® i ocTAN | ocTan | Y& NS T
Surface 3000
. ~ L K= »\“ N ) /"‘ = ’ X ,
1;;{‘;;0“ Gyro (deg) % R RIRdp ™ | 199 0.100 0.100 0015 | RERHE
Heave % Amp F T 4= kik tgt & 5.000 2.500 5.000 0.000 iR B
Heave (m) ' * 4= kR 0.050 0.025 0.050 0.050 R B
Roll (deg) 4% & # & 0.010 0.010 0.010 0.005 | ®EAE
Pitch (deg) i & 0.010 0.010 0.010 0.005 | & =R{
Position Nav (m)_ %" % % 0.020 0.020 0.020 0.010 | & EHIe
Timing Trans (s) P ¥ i@ 5 uf 42 0.005 0.005 0.005 0.005 K-
Nav Timing (s) % t 4 & p¥ ¥ 0.005 0.005 0.005 0.005 o
Gyro Timing (s) 45 - uf ¥ F& & 0.005 0.005 0.005 0.005 w5 B
Heave Timing (s) _+ & 4= K2t J& pF [ 0.005 0.005 0.005 0.005 B
Pitch Timing (s) ¥ & 2t & p& [ 0.005 0.005 0.005 0.005 Bk
Roll Timing (s) #4f & 4 V& p ¥ 0.005 0.005 0.005 0.005 SE
Offset X (m) & ZBHE X BH T X ik £ 0.040 0.040 0.040 0.040 Kl
Offset Y(m) ZEB XX BH T Y phif £ 0.040 0.040 0.040 0.040 Kl
OffsetZ(m) REXEX B E Z phif 4 0.060 0.060 0.060 0.060 £EhE
Vessel Speed (m/s) 45 & 0.030 0.030 0.030 0.030 o
Loading (m) j7 & %4 0.003 0.003 0.003 0.003 il
Draft (m)_v; -k 3% £ 0.020 0.020 0.020 0.020 kB
Delta Draft (m) # i vz -k 24 0.010 0.010 0.010 0.010 BB
MRU Align StdDev gyro & # % & & Jp —
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