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ABSTRACT

Taiwan 1is geographically surrounded with the ocean. The
establishment of its basic chart of the marine area is one of the essential
reference data of land-use planning, marine sustainable management and
development, etc. In recent years, with the development of shipping and
fisheries, maritime navigation safety has been paid more and more
attention, the Electronic Navigational Charts (ENC) become the common
data as the reference for maritime navigation. Based on the international
social responsibility of the marine countries, and in response to the
situation of internationalization at this information age, the Ministry of the
Interior has expanded the application and integration of marine survey data
to meet the requirements of navigation safety of the International
Convention for the Safety of Life at Sea, (SOLAS). MOI start to collect
the ocean depth data information from year 2006, in order to build the basic
data to satisfy the Electronic Navigation Chart (ENC) prerequisite of the

IHO.

In year 2021, the survey is divided into three operating areas for ocean
bottom mapping. This project is for the third operating area with the scope
the Kinmen and Pengho sea areas. The multi-beam sounding systems has
been used to scan the ocean bottom depth. The total surveying area is about

486 square kilometers. The final products will include 95 frames of five
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thousandth scale map (including 11 frames in Kinmen and 84 frames in

Pengho).

Implementation of the project covers the applicability assessment of
the water depth sounding system, the sea area topography measurement,
the seabed feature detection, the electronic navigation map prefabricated
data production, the digital topographic model with its implementation data
etc. These products will be used as the basic data for the follow-up
production of the electronic navigation maps. The outline of the project is

as follows:

1. Applicability assessment of the water depth sounding system: 3 sets of

multi-beam sounding systems pass the system assessment.

2. Sea area terrain measurement: the completion of about 486 square

kilometers survey area.
3. Seabed feature detection: 5 features.

4. Prefabricated data for electronic navigation map: including clear
drawing of marine surveying, water depth record file and other narrative

report.

5. Numerical terrain model: including 5 m* 5 m grid digital elevation

model.

6. Interpretation information: 95 frames of 1/5000 scale map.
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DMh(m) 0.570 21,460 0.570
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F3-19 BIFR SR BENX B

AES6H | AR | TR ’f‘;;‘ ’f’j’; -
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15 &RE |[3g&E | 2%&E PERE | 2R kT
DTx(m) 0.000 0.000 -0.027 0.000 0.000
% i | DTy(m) 0.000 0.000 -0.052 0.000 0.000
DTh(m) 0.800 1.020 0.850 1.665 0.000
#% | DGx(m) 2.835 4.872 1.183 -0.376 1.715
%= | DGy(m) 1.128 1.040 1.282 1.448 0.688
% | DGh(m) 2.136 -3.702 -3.286 4538 | -3.120
| DMx(m) 0.000 0.000 0.000 0.000 0.000
=& DMym) 0.000 0.000 0.000 0.000 0.000
* DMh(m) 0.400 0.710 0.500 1.270 0.500

(1 )5 TRl

S ACKERIBERE AT RBXE I FEIRFESY
B BEIE k Siendp & p|iE(Patch Test) o il 3 2 4o % 3-20 #957 » A 4
FB~ 3 3% ¥ ehip i & (Pitch) ~ #45k & (Roll) ~ #2i% 4 (Yaw)2 GNSS
AL B a8 (GNSS Latency) (5 5 =t ek Bpliger i+ 3 &
Bl iEcnd e Ui 3k g & BB L% GNSS PrAatik
LR RIEA R PR A L2 SRR Ao 321 vty 0 H P
s g wl i I A 11 3(YCL) ~ &% 86 5.(JF86) ~ & 5 (JR)

5 10 $.(MTS) % #4584 % 7 4(0S7) «
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R P 2 Rl iy
FRBEEREL | g g b Rl 3 %

(Latency)

*fi‘jf;g‘ Ey £ % Rl i

BUip & Th s b AR BT FRR TR -

(Yaw) HE A g BoKIR B SRR T

f;';}i LAY N e %

4321 FpLplREE %

KL iy & | Pitch (&) | Roll (&) | Yaw(R) Latgij(ssec)
47309 | YClL| 1.100 0300 | -1.100 0.000
59 1p | YCIL| 1.100 0300 | -1.100 0.000
59 2p | YCIL| 1.100 0.300 | -1.100 0.000
51 7p | 087 | 0.122 0.194 | 0.785 0.000
598p | 0S7 | 0122 0.194 | 0785 0.000
5990p | 0S7 | 0122 0.194 | 0785 0.000
59 10p | 0S7 | 0122 0.194 | 0.785 0.000
59 11p | 0S7 | 0122 0.194 | 0.785 0.000
59 12p | 087 | 0122 0.194 | 0785 0.000
59 13p | 087 | 0122 0.194 | 0785 0.000
5921p | 0S7 | 0122 0.194 | 0.785 0.000
592059 | 087 | 0122 0.194 | 0.785 0.000
5923p | 087 | 0122 0.194 | 0785 0.000
5o oup | 08T | 0122 0.194 | 0785 0.000

IR 0.000 0430 | -1.500 0.000
5929 | 0S7 | 0.120 -0.040 | 0.790 0.000
59279 | 087 | 0.120 0.040 [ 0.790 0.000
6 15 R | -0.750 0270 | -4.000 0.000
6o ap | OS7T | 0120 0.040 | 0.790 0.000

R | -0.750 0270 | -4.000 0.000
6o 3p | OST [ 0120 0.040 | 0.790 0.000

R | -0.750 0270 | -4.000 0.000
6% 22p | IF86 | -1.500 0420 | -0.100 0.000
61 24p | IF86 | -1.500 0420 | -0.100 0.000
67 25p | IF86 | -1.500 0420 | -0.100 0.000
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p & 4% | Pitch(R) | Roll(B) | Yaw(R) LatSrE}SI(Ssec)
6% 26p JF86 -1.500 0.420 -0.100 0.000
6% 27p JF86 -1.500 0.420 -0.100 0.000
72 2R JR 0.00 -0.430 -1.500 0.000
7% 3p OS7 -0.50 -0.10 -0.50 0.000
70 40 OS7 -0.50 -0.10 -0.50 0.000

JF86 0.300 0.260 0.200 0.000
71 58 JF86 0.300 0.260 0.200 0.000
JR -0.540 -0.450 4.300 0.000
7% 6P JF86 0.300 0.260 0.200 0.000
7R 7R JF86 0.300 0.260 0.200 0.000
7188 JR -0.300 -0.810 4.300 0.000
JF86 0.300 0.260 0.200 0.000
71 90 JR 0.880 -0.470 -0.470 0.000
JF86 0.300 0.260 0.200 0.000
71 10 JR -0.300 -0.810 4.300 0.000
JF86 0.300 0.260 0.200 0.000
7% 12 p JF86 0.300 0.260 0.200 0.000
71 13 1 JR -0.300 -0.810 4.300 0.000
JF86 0.300 0.260 0.200 0.000
70 14 7 OS7 -0.50 -0.10 -0.50 0.000
JR -0.300 -0.810 4.300 0.000
7% 15 p JR -0.500 -0.440 5.100 0.000
7% 16 p JR -0.500 -0.440 5.100 0.000
7% 17 p JR 0.100 -0.380 5.700 0.000
7% 18 p JR -0.700 -0.600 5.300 0.000
7% 19 p JR -0.600 -0.370 4.700 0.000
82 11 p JR -0.500 -0.390 -0.600 0.000
871 12 7 JR -0.500 -0.390 -0.600 0.000
MTS 0.400 0.110 0.350 0.000
872 13 p MTS 0.020 0.110 0.700 0.000
81 15 ¢ JR -1.200 -0.600 0.300 0.000
MTS 0.800 0.370 1.440 0.000
871 16 7 JR -1.000 -0.450 1.000 0.000
MTS 1.100 0.400 1.850 0.000
81 17 JR -1.000 -0.450 1.000 0.000
MTS 0.300 0.310 2.050 0.000
JR -0.500 -0.410 1.200 0.000
87 18 p
MTS 0.800 0.260 2.350 0.000
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p 4% | Pitch(R) | Roll(B) | Yaw(R) LatSrE}SI(Ssec)

87 19 g JR -0.800 -0.410 0.300 0.000

MTS -0.100 0.110 2.550 0.000
81 20 g JR -1.280 -0.400 0.400 0.000

MTS -1.400 0.270 3.350 0.000
87 2] g JR -1.280 -0.400 0.400 0.000

MTS 0.800 0.290 2.650 0.000
81 22 n JR -1.280 -0.400 0.400 0.000

MTS 0.200 0.260 2.250 0.000
87123 p MTS 0.700 0.310 2.150 0.000
872 24 p MTS -0.600 0.350 2.200 0.000
82 25p MTS 0.900 0.340 2.700 0.000
871 260p MTS 0.400 0.300 2.350 0.000
81 27p MTS 0.400 0.340 2.350 0.000
872 28 p MTS 0.400 0.340 2.350 0.000
82 29p MTS 0.400 0.340 2.350 0.000
871 30p MTS 0.400 0.340 2.350 0.000
87 31p MTS 0.400 0.340 2.350 0.000
9% 5p JR -1.000 -0.750 -0.500 0.000
9% 6p JR -1.000 -0.750 -0.500 0.000
9% 7p JR -1.700 -0.370 -0.500 0.000
97 8p MTS 0.200 0.480 2.350 0.000

(1) B gmp
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B oA AR R R KR T AL R i e R pl
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A BPERERT [AAERPRERTH | RPEAEETH | PEPREFF
LGS NS 281360 629571 276851 604622
A T 351 (m) -0.017 -0.0292 0.0131 0.0027
A P = fi(m) -0.017967 -0.029453 0.013167 0.001674
fo A %% A (m) 0.080453 0.082661 0.090488 0.090566
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FHEHARFLIEYm) 0.31 0.31 0.25 0.25
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% 4-81 5. 3 (F %)% %k % (™ % )Surface QC Report
BASE Surface (C Report

Bate and Time: 2021/5/25 E4 01:36:27

Surface: D:AS2010LSCHY SOPAExporth0329 tide.csar
Hollday laver created: Ho

Error values from: Standard Deviation

THO 5-44 Special Order;
| Range: 0.000 to 100,000
| Humber of nodes conszidered: 1211519
| Nomber of nodes within: 1202503 (99.26%)
; Rezidnal mean: -0.265
8-44 Order la:
Range: 0.000 to 100.000
Humber of nodes conzidered: 1211519
Wumber of nodes within: 1200581 (99.34%)
5 Regidual mean: -0.546
5-44 Order lb:
' Range: 0.000 to 100.000
Humber of nodes considered: 1211519
Number of nodes within: 1209581 (99.84%)
; Regidual mean: -0.546
B-44 Order 2:
Range: 100.000 to 5000.000
No depths within the specified range
S-44 Usger Defined:
Range: 0,000 to 100,000
Humber of nodes considered: 1211519
Humber of nodes within: 431 (0.04%)
| Bezgidual mean: 0.042

BASE Surface OC Report

Burface: D: \SEUEULSCHY SﬁP\EHportEﬂSZQ PPE. caar
Hollday laver created: Ho
Error values from: Standard Devilation

[HO S-44 Special Order:
Range: 0.000 to 100.000
Number of nodes conmidered: 1209178
Number of nodes within: 1204325 (99,60%)
Residual mean: -0.217
5-44 Order la:
Range: 0.000 to 100,000
Humber of nodes conzidered: 1209178
Humber of nodes within: 1208055 (99,99%)
Begidual mean: -0,468
S-44 COrder 1b:
Range: 0,000 to 100.000
Humber of nodes conzidered: 1209178
Humber of nodes within: 1209055 (99.99%)
Rezidual mean: -0.468
5-44 Qrder 2:
Range: 100000 to 5000.000
o depths within the zpecified range
S-dd Tzer Defined:
Range: 0,000 to 100,000
Humber of nodes conzidered: 1209178
Humber of nodes within: 842 (0.07%)
Rezidual mean: 0.034
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% 492%. 1 3 (F %)% 5k % (T % )Surface QC Report

BASE Surface OC Report

Date and Time: 2021/5/25 FZF 01:36:45

Surface: D:A\S2010L3CHY SOPA\Export\0330 tide.csar
Hollday layer created: No

Error values from: Standard Devlation

[HO S-44 Special Order:
| Range: 0.000 to 100.000
Number of nodes conmidered: 1202602
Number of nodes within: 1195137 (99 38%)
, Residual mean: -0.266
5-44 Order la:
' Range: 0.000 to 100.000
Humber of nodes conzidered: 1202602
Number of nodes within: 1197394 (99.57%)
. Residual mean: -0.547
5-44 Order 1b:
' Range: 0,000 to 100.000
Number of nodes considered: 1202602
Humber of nodes within: 1197294 (99.57%)
, Residval mean: -0.547
5-44 Qrder 2:
Range: 100.000 to 5000.000
; No depths within the specified range
5-44 User Defined:
| Range: 0.000 to 100,000
Humber of nodes conzidered: 1202602
Number of nodes within: 822 (0.07%)

| Rezidual mean: 0.04]

Date and Time: 202175425 E4- 01:43:06

Burface: D:\S2010LSCHY SOPVExporth0330 IM PPK.csar
Hollday laver created: Mo

BError values from: Standard Devlation

[HO 5-44 Special Order:
Range: 0.000 to 100,000
Number of nodes considered: 266080
Number of nodes within: 264431 (99,38%)
Rezidual mean: -0.209
5-44 Order la:
Range: 0.000 to 100.000
Number of nodes conzidered: 266080
Wumber of nodes within: 266058 (99, 9%%)
Begidual mean: -0.459
5-44 Order |b:
Range: 0,000 to 100.000
Number of nodes congidered: 266080
Number of nodes within: 266058 (99.99%)
Regidval mean: -0.459
5-44 Order 2:
Range: 100,000 to 5000.000
Mo depths within the specified range
S-dd Uzer Defined:
Range: 0,000 to 100.000
Number of nodes conzidered: 266080
Number of nodes within: 451 (0.17%)
Rezidual mean: 0.041
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% 4-103 5.+ B (+ %)% 3k B (T % )Surface QC Report
BASE Surface QC Report

ﬂate and Time: 2021/5/25 B4 01:37:01
Surface: D:AS2010LSCHY SOP\Export\0331.c=ar
Hollday layer created: Ho

Error values from: Standard Deviation

[HO S-44 Special Order:
[ Kange: 0,000 to 100,000
Number of nodes conzidered: 1246786
Humber of nodes within: 1237029 (99.22%)
Rezidual mean: -0.252
5-44 Order la:
Range: 0.000 to 100.000
Humber of nodes conzidered: 1246786
Wumber of nodes within: 1244902 (99.85%)
_ Residual mean: -0.533
S-44 Order lb:
Bange: 0,000 to 100,000
Number of nodes congidered: 1246786
Mumber of nodes within: 1244902 (99 85%)
Rezidual mean: -0.533
5-44 Order 2:
Range: 100.000 to S5000.000
_ o depths within the zpecified range
gedd Ozer Defined:
Range: 0.000 to 100,000
Number of nodes conzidered: 1246786
Nomber of nodes within: 440 (0. 04%)
Rezidual mean: Q.05

|

FASE Surface QC Report

Date and Time: 2021/5/25 F2F 01:37:01
Burface: D:\S2010LSCHY SOP\Export\0331.cszar
Holiday layer created: No

Error values from: Standard Deviation

[HO S-44 Special Order:
REange: 0.000 to 100,000
Humber of nodes conzidered: 1246780
Number of nodes within: 1237020 {99.22%)
Residual mean: -0.252
5-44 Order la:
Eange: 0.000 to 100,000
Humber of nodes congidered: 1246786
Mumber of nodes within: 1244902 (99.85%)
Rezidual mean: -0.523
S-44 Order 1b:
RBange: 0.000 to 100.000
Homber of nodes conzidered: 1246756
Nunber of nodes within: 1244902 (99.85%)
Reaidual mean: -0.533
5-44 Order 2:
Range: 100.000 to 5000.000
Wo depths within the specified range
S-44 Ozer Defined:
REange: 0.000 to 100.000
Humber of nodes conzidered: 1246786
Humber of nodes within: 440 (0.04%)
Eezsidual mean: 0.056
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% 4-13 % - P APEPIRE R AT %

B EPRETR S S
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i £ T 35E (m) -0.0235 0.0029 -0.0325
A ¢ i He(m) -0.013097 0.002822 -0.012587
#Z AR A (m) 0.171260 0.117330 0.165273
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BEHRFLEYm) 0.28 0.26 0.28
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