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However, 3 unregistered shipwrecks, 1 reef and 1 

suspected feature were newly discovered. 
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(ISLW) Z2 99.53% IHO

1a 4-64
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(ISLW) Z3 99.73% IHO

1a 4-65

4-76  
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(ISLW) Z4 99.93% IHO

1a 4-66
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(ISLW) Z5 99.69% IHO

1a 4-66
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(ISLW) 1 99.64% IHO

1a 4-68

4-79 
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(ISLW) 2 100.00% IHO

1a 4-68

4-79 
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(ISLW) Z1 99.71% IHO

4-70

4-81  
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(ISLW) Z2 99.57% IHO

1a 4-71

4-82  

 

  

 

  

  
  

  
  

  
    

    
  
    

    

 

  



163 

 

 

(ISLW) Z3 99.98% IHO

1a 4-72

4-83  
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(ISLW) Z4 99.80% IHO

1a 4-73

4-84  
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(ISLW) Z5 99.79% IHO

1a 4-74

4-85  
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(ISLW) 1 99.72% IHO

1a 4-75

4-86 
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(ISLW) 2 100.00% IHO

1a 4-76

4-87 

 

  

  

  
  

  
  

  
   

    
  
   

    

 

 

(

)



168 

 

4-88  

  

 
      

 
      

 
      

 

 

 

 

 

  

 

Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1)

20,249,940 751,894 7,979,570 256,597 18,610,649 778,855 15,817,499 654,366 22,639,374 983,383

0.02 -0.01 0.03 0.00 0.00 0.00 0.00 -0.01 0.01 0.00
0.10 0.08 0.14 0.17 0.12 0.12 0.10 0.10 0.13 0.13

-36.56 ~ 10.27 -41.89 ~ 0.28 -47.18 ~ -1.33 -47.52 ~ 13.43 -40.61 ~ -3.70 -42.44 ~ -6.33 -14.30 ~ -7.79 -19.29 ~ -6.80 -22.16 ~ 0.06 -23.02 ~ 1.44
0.26 0.26 0.28 0.28 0.31 0.30 0.26 0.26 0.26 0.26

20,053,508 747,923 7,741,183 242,983 18,433,990 765,276 15,491,339 642,376 21,493,352 945,835

99.03% 99.47% 97.01% 94.69% 99.05% 98.26% 97.94% 98.17% 94.94% 96.18%
0.52 0.52233 0.547475 0.547656 0.586368 0.579512 0.51706 0.518243 0.514172 0.515314

20,159,707 751,744 7,933,401 255,186 18,551,275 778,582 15,798,835 652,615 22,530,759 980,693

99.55% 99.98% 99.42% 99.45% 99.68% 99.96% 99.88% 99.73% 99.52% 99.73%
20,253,539 752,306 7,985,909 256,824 18,599,652 778,811 15,826,679 654,594 22,650,798 984,007

-0.03 -0.03 0.03 0.12 0.03 0.01 0.05 -0.01 0.01 -0.01
0.12 0.08 0.15 0.15 0.13 0.11 0.11 0.11 0.13 0.12

-47.09 ~ -0.31 -52.42 ~ -10.27 -57.75 ~ -12.11 -58.15 ~ 2.56 -51.51 ~ -15.00 -53.35 ~ -17.73 -25.26 ~ -18.16 -29.94 ~ -17.16 -33.51 ~ -10.63 -34.04 ~ -9.43
0.30 0.30 0.33 0.33 0.36 0.36 0.29 0.30 0.29 0.29

19,887,259 748,373 7,743,815 251,140 18,485,327 776,469 15,574,855 646,188 21,755,126 964,167

98.19% 99.48% 96.97% 97.79% 99.39% 99.70% 98.41% 98.72% 96.05% 97.98%
0.57 0.58 0.62 0.62 0.67 0.66 0.57 0.57 0.56 0.57

20,163,574 752,181 7,945,340 255,742 18,547,571 778,640 15,817,534 653,242 22,579,761 982,000

99.56% 99.98% 99.49% 99.58% 99.72% 99.98% 99.94% 99.79% 99.69% 99.80%
20,239,022 751,948 7,979,570 256,597 18,592,071 778,543 15,817,499 654,345 22,638,000 983,315

0.02 -0.01 0.03 0.00 0.01 0.00 0.00 -0.01 0.01 0.00

0.10 0.08 0.14 0.17 0.12 0.12 0.10 0.10 0.13 0.13

-47.01 ~ -0.27 -52.35 ~ -10.26 -57.72 ~ -11.93 -58.08 ~ 2.84 -51.25 ~ -14.87 -53.10 ~ -17.49 -24.93 ~ -18.18 -29.92 ~ -17.18 -33.58 ~ -10.73 -34.05 ~ -9.46

0.30 0.30 0.33 0.33 0.36 0.35 0.29 0.30 0.29 0.29

20,055,024 749,797 7,816,006 247,938 18,478,500 773,599 15,598,540 646,047 21,777,012 960,362

99.09% 99.71% 97.95% 96.63% 99.39% 99.36% 98.62% 98.73% 96.20% 97.67%

0.57 0.58 0.62 0.62 0.67 0.66 0.57 0.57 0.56 0.57

20,147,967 751,826 7,942,369 255,504 18,541,043 778,377 15,806,311 653,022 22,566,952 981,246

99.55% 99.98% 99.53% 99.57% 99.73% 99.98% 99.93% 99.80% 99.69% 99.79%

ISLW

ISLW
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(TPU) -THU -TVU

CARIS HIPS

4-20~ 4-23

 

TPU CARIS 5 *5 Uncertainty

Uncertainty Surface QC Report

4-91~ 4-97 Z1 ( )

-0.152m 96.60%

IHO Z2~Z5 (1a )

-0.338m~-0.346m 96.55%~99.44%

IHO 1a (1a ) 1

-0.36m 96.31% IHO 

1a 2 -0.62m

100.00% IHO 1a  

Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1) Reson T50-P(NO1)

86,334,131 6,600,702 33,632,649 2,572,968

0.00 0.00 -0.02 0.00

0.17 0.15 0.12 0.08

-36.46 ~ -7.24 -41.74 ~ -5.63 -38.21 ~ -24.87 -39.30 ~ -21.47

0.31 0.31 0.35 0.35

80,210,268 6,256,720 32,369,702 2,566,808

92.91% 94.79% 96.24% 99.76%

0.59 0.59 0.65 0.65

85,712,553 6,561,900 33,632,530 2,572,919

99.28% 99.41% 100.00% 100.00%

84,335,643 6,607,003 33,636,270 2,575,417

-0.06 0.00 -0.06 0.00

0.25 0.17 0.19 0.08

-50.03 ~ -20.96 -55.37 ~ -19.30 -52.60 ~ -39.17 -53.65 ~ -35.75

0.38 0.38 0.43 0.43

73,753,099 6,303,400 32,385,768 2,574,196

87.45% 95.40% 96.28% 99.95%

0.70 0.70 0.78 0.78

83,352,693 6,583,205 33,636,270 2,575,410

98.83% 99.64% 100.00% 100.00%

84,322,240 6,604,450 33,632,254 2,570,780

-0.01 0.00 0.05 0.00

0.17 0.15 0.11 0.08

-50.10 ~ -20.91 -55.42 ~ -19.35 -52.68 ~ -39.53 -53.77 ~ -36.08

0.38 0.38 0.43 0.43

80,930,194 6,412,634 33,538,769 2,569,217

95.98% 97.10% 99.72% 99.94%

0.71 0.70 0.78 0.78

84,018,250 6,585,638 33,632,254 2,570,741

99.64% 99.72% 100.00% 100.00%

ISLW

ISLW
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1. 2. 3.

4. 5.

6. ( ) 7.

( ) 8.

( ) 9. 10.

( ) 11. (PPK) 12.

13.  

 

-2

2 Z1 Z2

 

 

2

VALDOC( ) VERDAT( )  

 

5

1 6 CATOBS(

) QUASOU( ) TECSOU(

) VALSOU( ) VERDAT( ) WATLEV(

) SORDAT( )  

 

4 19.678

16.937 18.297 26.820 CATWRK(

) QUASOU( ) TECSOU(

) VALSOU( ) VERDAT( ) WATLEV(

) SORDAT( )  
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1,712

1,913.8 3,081

3,303.9 4 27

8 30 1

24 24

110 40 675  

60~75

24

( ) 7

3
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Z1 1a 2

98% 1a

99%  

(

)

 

 

Z1 Z2

 

 

 

Z5 Z4

(

)

( )  

Z5
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Z4

7 26 Z4

(TPU) Z1

-0.152m 96.60%

IHO Z2~Z5 -0.338m~-0.346m

96.55%~99.44% IHO 1a

1 -0.36m

96.31% IHO 1a 2 -

0.62m 100.00% IHO 1a

( )

/
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1

2

 

 

2

4 2

1 2

Z4

2 1 Z3

1 1

4 5 1  

1 2

(

50%) 500

2

 

 

109

0.03 ~ 0.15 0.05

~0.10 0.24

0.23 4-89 4-90
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 110 111
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7 1
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 PPK 

 

1 110

JYGU( )
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110 111  

1  

 4 110 ( ) 
        

1 5 2-2   

2 27   

3 

37 3-25

4/27 6/26 8/31  

3-25 UTC

4/27

6/26 8/31  

4 
45 3-28

 

3-28 PPK  

5 
48 3-29

2021/05/25  

2021/06/25 

6 

64 3-37 80 3-45  

(1)

 

(2)

 

(3) 3-39  

(4) 3-42  

(5) 3-43  

(6) 3-44

3-35  

(1) 3-38 3-39

0328B( ) - 

107/10/31  

(2) 3  

(3)  

(4)  

(5)

Wrecks1 

(6) 3-44

2.0*1.0*1.2 

7 

172 4-96 173 4-97

1 2

 

1 4 27 ~5

18 2

8 20 ~8 31

1 2

( )
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110 111  
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 4 110 ( ) 
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5 
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P.16 1 e-GNSS 
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PPK 

PPK  

PPK

PPK  

7 
P.16 4 

  

8 

P.22 P.35

?

 

 

9 
P.34 3-21

1a  

3-21

1a  

10 
P.93 1 Arc GIS 9.3 

OPEN GIS  

OPEN  

11 
P.93 (2)B 2 

2  

2 
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( )

1. WGS84( 10-7 )

2.

( )

1. shoal-biased

1 1

GIS

2. 2m

3..

4.

5. IHO S-44

Area/Polygon Shape

6. Shape

( )

1.

ASCII WGS84

2.

WGS84



  

-2 

(SB/MB)

,

3. UTC

4. 0.01

5.

5m+5%

6.

7. (

)

( )

5

1

1

100%

1



  

-3 

1 110 1



  

-4 

1.

WGS84

WGS84

word

2. IHO

3. IHO S-44

WGS84

4. ENC 1

1 ENC

  1. ( )

  2. ( )

  3.

  4. -

  1. - (YYYYMMDD)

  2. - (YYYYMMDD)

  3.

    ( ) WGS84

TWD97@(2010)

TWD97

     (N,E) TWD97@(2010)TM2 Zone

TWD97TM2 Zone

  4.



  

-5 

    ( ) 7

    3

  5.

    ( /X )

    ( /X )

    ( /Y )

    ( /Y )

  6. PPP PPK VBS-RTK RTK DGPS

GNSS GPS

  7. 3

  8.

  9. 3

  1. C.D.L.

TWVD2001

  2.

  3. ( )

( )

  4.

  5.

  6. (MIN/MAX) 

    MIN

    MAX

  7.

  8. 3

  9.

  10. 2



  

-6 

( )

109

2

0.1 6

18

3

2

2 110

TDGB( ) TDNG( ) TDBG( ) TDDJ( ) TDSJ( ) 

04/27~08/30 05/13~08/03 05/13~08/03 05/14~08/02 05/14~08/02 

-0.039 m -0.147 m -0.123 m -0.610 m -0.441 m 

-2.124 m -3.405 m -3.367 m -3.803 m -3.631 m 

2.046 m 3.112 m 3.122 m 2.582 m 2.749 m 

1.221 m 1.963 m 1.978 m 1.462 m 1.634 m 



  

-7 

2

5/25~5/29 6/24~6/27 7/25

TZX  



  

-8 

5/27~5/29 6/25~6/26

( 3~

5)

3

4



  

-9 

5

( )

WGS84 ( )

( )

(

) (

) 6

GPS Tide 1.GNSS +2. -3. -4.

(heave)+5. -6.

6.

2.

3.

1.GNSS

4.

5.

6
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IHO S-44

( )

Z1

5 1a 3

3

1
2

1a 1b 

(95% ) 
2

5

+5%*

5

+5%*

20

+10%*

(95% ) 

a=0.25

b=0.0075 

a=0.5

b=0.013 

a=0.5

b=0.013 

a=1

b=0.023 

1

40 ,

2 ; 

40 ,

10%

  
2 2 2 5

  
10 20 20 20

  
10 10 10 20

  

40 100

  

100 100

  

[a2+(b*d)2]1/2 (95% ) 

     a

      b  d

( )

CT3 12

CT0 CT3

2

4
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4

/ 

STONEX SC200 

( ) 

SN:SC2007031003W 

(H)2.5mm+1.0ppm 

             (V)5.0mm+1.0ppm 

(H)8.0mm+1.0ppm 

             (V)15.0mm+1.0ppm 

5Hz

STONEX SC200 

( ) 

SN:SC2006111035W 

(H)2.5mm+1.0ppm 

              (V)5.0mm+1.0ppm 

(H)8.0mm+1.0ppm 

             (V)15.0mm+1.0ppm 
5Hz

Reson T50-P

SN:95774719370 

256~512 165°

200~400kHz 

0.5°*1.0°(400kHz) 

1.0°*2.0°(200kHz) 

575m 0.60cm

IXSea OCTANS 100 SN:3471-858 

Heading :±0.1

Heave : 5cm 5%

Roll&Pitch : 0.01

SeaBird SBE39  SN: 3939780-1956 

:± 0.01m (RMS)

AML Micro X 

SN: 010597 

:1375  1625m/sec 

:0.001m/sec 

Accuracy:±0.025%  

Precision:±0.006m/sec

AML BASE X2

  

SN: 25741 

:1375  1625m/sec 

:6000bar :0.001m/sec 

Accuracy:±0.025m/sec 

Precision 0.006m/sec

PDS 2000 Ver:3.9.4.6 

CARIS HIPS and SIPS 
7.1
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( )

1.PPK

(PPK) GNSS

GPS+GLONASS+BEIDOU 3

Trimble Business Center V2.5( TBC)

0.05m+1ppm ( )

0.10m+1ppm 7

7 TBC

2.

(1)

PDS2000

Caris HIPS 7.1 Caris

PPK

(2)

5 6
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5

(m) (m) (m) 

Z1 0.30 -0.03 0.12 98.19% 

Z2 0.62 0.03 0.15 99.49% 

Z3 0.67 0.03 0.13 99.72% 

Z4 0.57 0.05 0.11 99.94% 

Z5 0.56 0.01 0.13 99.69% 

1 0.70 -0.06 0.25 98.83% 

2 0.78 -0.06 0.19 100.00% 

6

(m) (m) (m)

Z1 0.30 -0.03 0.08 99.48% 

Z2 0.62 0.12 0.15 99.58% 

Z3 0.66 0.01 0.11 99.98% 

Z4 0.57 -0.01 0.11 99.79% 

Z5 0.57 -0.01 0.12 99.80% 

1 0.70 0.00 0.17 99.64% 

2 0.78 0.00 0.08 100.00% 

( )

(Total Propagated Uncertainty TPU)

(Total Position Uncertainty THU)

(Total Vertical Uncertainty TVU)

CARIS HIPS

1.

(1) GPS

Motion Gyrocompass CARIS

(2)

(3)

2.

(1)
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CARIS TPU

7 8

7 CARIS HIPS TPU ( ) 

Reson 7125_No2 

HIPS

Navigation STONEX SC200 Position Nav(m) 0.10

Gyro Ixsea Octans 100 Motion Gyro(deg) 0.10 

Heave
Ixsea Octans 100 Heave % Amp 5.00 

Ixsea Octans 100 Heave(m) 0.05 

Roll Ixsea Octans 100 Roll(deg) 0.01 

Pitch Ixsea Octans 100 Pitch(deg) 0.01 

8

HIPS HIPS

Timing Trans (s) 0.005 

GPS 1pps

NOAA NOS

Nav Timing (s) 0.005 

Gyro Timing (s) 0.005 

Heave Timing (s) 0.005 

Pitch Timing (s) 0.005 

Roll Timing (s) 0.005 

(2)

9

9 CARIS HIPS TPU

HIPS HIPS 

Offset X (m) 0.010 

1~2

  

Offset Y (m) 0.010 

Offset Z (m) 0.020 

Vessel Speed (m/s) 0.030 
PPK 2

NOS

Loading (m) 0.005 0.01m/2

Draft (m) 0.020 

Delta Draft (m) 0.010 NOS

MRU Align StdDev Gyro (deg) 0.100 /

MRU Align StdDev Roll/Pitch (deg) 0.010 /
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(3)

10

10 CARIS HIPS TPU

HIPS HIPS 

Measured Tide Values (m) 0.042 +0.01m

Zoning Tide Values (m) 0.050 

Measured Sound Speed Values (m/s) 0.025 

Surface Sound Speed Values (m/s) 0.025 

3.

TPU CARIS 5m*5m Uncertainty

Uncertainty Surface QC Report

11~ 17

Z1 ( )

-0.152m 96.60% IHO 

Z2~Z5 (1a )

-0.338m~-0.346m 96.55%~99.44%

IHO 1a (1a ) 1

-0.36m 96.31%

IHO 1a 2 -0.62m

100.00% IHO 1a



  

-16 

11 Z1

12 Z2



  

-17 

13 Z3

14 Z4



  

-18 

15 Z5
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