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ABSTRACT 

Taiwan is 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 carried 

out various plans to collect the ocean depth data information from year 

2006. Before year 2014, the main achievement was the establishment of 

the map of the sea area, and since year 2015, it has been changed to build 

the pre-data of the Electronic Navigation Chart (ENC). 

In year 2022, the survey is divided into three operating areas for ocean 

bottom mapping. This project is for the third operating area with the scope 

the Pengho sea areas. The multi-beam sounding systems has been used to 

scan the ocean bottom depth. The total surveying area is about 519 square 
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kilometers. The final products will include 96 frames in Pengho of 1/5,000 

scale map. 

Implementation of the project covers the sea area topography 

measurement, the seabed feature detection, the electronic navigation map 

prefabricated data production, the digital terrain 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. Sea area terrain measurement: the completion of about 519 square 

kilometers survey area. 

3. Seabed feature detection: No feature and no safety doubt area. 

4. Prefabricated data for electronic navigation map: including clear 

drawing of marine surveying, water depth record file and other narrative 

report. 

5. Digital terrain model: including 5 m* 5 m grid digital terrain model. 

6. MetaData: 96 frames of 1/5000 scale map. 

Keywords: Prefabricated data for electronic navigation map, multi-beam 

sounding system, Digital elevation model 
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2-4 (2015-2021 ) 

2-2 (2015-2021 ) 

   
 

(%) 

    

(m) ( ) 0.6m 0.6-1.5m 1.5-2.5m 2.5m 

1 2906 1.87 5.2 1.1 37 41.8 20.1 

2 2682 1.79 5.3 4.3 41.6 33.5 20.7 

3 2931 1.39 5 10.9 52.9 26.6 9.6 

4 2273 1.06 4.7 34.1 42.4 19.6 3.9 

5 2275 0.85 4.5 38.5 48.4 12.5 0.6 

6 2847 0.99 4.9 29.3 53.2 15.2 2.4 

7 3601 1.11 5.2 24.8 55.3 15.3 4.6 

8 4345 1.41 5.7 14.3 48.9 26.5 10.3 

9 4611 1.26 5.2 22.4 47.3 22 8.3 

10 5032 1.79 5.4 9.1 32.7 36.2 22 

11 4843 1.83 5.3 4.2 39.3 33 23.6 

12 3921 2.13 5.5 2.5 31.3 32.8 33.4 
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TWD97[2020] TWVD2001 
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5 (Digital Terrain Model, DTM)

grd hdr ASCII

 

 

(Electronic Navigational Chart, ENC)
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109 8 10 TWD97[2020]

TWVD2001 (

) 108 107

110

3-1  

3-1  

  
(m) 

 

  

 TDHU 20.542 2.679  

 TDCM  1.967  

( )  

(Post 

Processed Kinematic, PPK)

3-2 3

3-2

3 3-3

(Precise Point Positioning, PPP)
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PPP CSRS-

PPP(Canadian Spatial Reference System) ITRF

TWD97[2020]  

3-2  

  
TWD97[2020] (m) (m) 

 
N E  

 WIAN 2607212.440 299080.394 45.005  

 CIME 2567008.705 294012.142 54.878  

 HUSI 2607164.681 318334.780 44.903  

 JIBE 2626521.982 312530.039 31.018  

3-3  

  

(km) (km) 

 HUSI 70 102 

 WIAN 61 90 

 CIME 23 56 

 JIBE 84 114 
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3-2  

( )  

MOI.18v1 [

2020b]

( )
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3-3 3-4  
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3-4  

   

(km) 

 119.31627 E 23.39694 N 50 

 119.42000 E 23.19000 N 40 

 

( )  

10

3-5

10 3-4 3-5

3-6  

3-5  

    

  15.80 6.45 

10   19.98 11.51 

  19.98 6.63 
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POSMV I2NS Type II 1

POSMV SurfMaster 2 3 R2 Sonic-2026 1

R2 Sonic-2024 2 3 3 3

3-6 3-7

3-8  

3-6  

 
 IMU GPS SVS SVP  

1 

R2SONIC-

2024 

(S/n:101782) 

POSMV 

SURFMASTER 

(S/n:10411) 

Veleport 

(S/n:34335) 

AML Base X2 

(S/n:25732) 

HOBO Water 

Level logger 9m 

(S/n: 20388827) 

2 

R2SONIC-

2026 

(S/n:101183) 

POSMV 

SURFMASTER 

(S/n:10879) 

AML Minos X 

(S/n:208380) 

AML Base X2 

(S/n:25977) 

HOBO Water 

Level logger 9m 

(S/n: 20388818) 
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3-7 111 GNSS  
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E = -0.1 

Z = 1.1 
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E = 6.9 

Z = 6.9 
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N = 47 

E = 47 

Z = 47 

BG111219203 
Applanix 

POS MV 
10879 

 

111.01.17 

1.

 

N = 0.3 

E = -0.1 

Z = 1.1 

2.

 

N = 1 

E = -14 

Z = -1 

1.

 

N = 6.9 

E = 6.9 

Z = 6.9 

2.

 

N = 47 

E = 47 

Z = 47 
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3-8  

  S/n / /   

GNSS  

POSMV 

I2NS Type 

II 

1 104283 

RTK  

8 mm + 1ppm 

15mm + 1ppm 

0.01°rms  

POSMV 

SurfMaster  
2 

10411 

10879 

RTK  

8 mm + 1ppm 

15mm + 1ppm 

0.01°rms  

 

POSMV 

I2NS Type 

II 

1 104283 

0.01°rms 

Pitch/Roll 0.020° 

: 5cm 5%

 
 

POSMV 

SurfMaster 
2 

10411 

10879 

0.01°rms 

Pitch/Roll 0.025° 

: 5cm 5%

 
 

 

R2 Sonic-

2026 
1 101183 

256-1024  

10°~160° 

90~450kHz 

1°*1°(400kHz) 

2°*2°(200kHz) 

800m 1.25cm 
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  S/n / /   

R2 Sonic-

2024 
2 

101782 

101936 

256-1024  

10°~160° 

200~400kHz(700kHz) 

0.5°*1°(400kHz) 

1°*2°(200kHz) 

400m 1.25cm 

 
 

 

HOBO 

Water Level 

logger 9m 

7 

20388819 

20716724 

20388818 

20388827 

20632207 

20810875 

20841281 

: 0.5  

: 0.21  

 

 

AML 

Base X2 
3 

25991 

25732 

25977 

+/-0.025 m/s 

0.001 m/s 

1375 to 1625 m/s  

 

Veleport 2 
52746 

34335 

+/-0.020 m/s 

0.002 m/s 

1375 to 1900m/s 

 

AML 

Minos•X 
1 208380 

+/-0.025 m/s 

0.001 m/s 

1375 to 1625 m/s  

 

Hypack 

2018 
3  

R
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  S/n / /   

CARIS 

HIPS and 

SIPS 11.3 

1  

CARIS HIPS (Hydrographic 

Information Processing 

System) and SIPS (Sonar 

Image Pro-cessing System) 

40

 

POSpac 

MMS 8.5 

 

1  

POSPac MMS

Applanix POS

POS

POSPac MMS

 

( )  

GIS

 



            NLSC-110-26 

            110 111 ( ) 

26 

 

3-7  

 

3-7  
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58 9

5 11 3

3.5:1  

 

 

(EAPC

3-8 )

 

 

 

3-8 EAPC  
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( )  

GNSS (INS)

3-9

: 

 

3-9  

( )  

110 9 8 111 6 25

52 6,624 6,548
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3-9 3-10

3-10

 

3-9  

 +   +  

2021/9/8 
10 +1

+2  
2022/4/25 +1  

2021/9/9 10 +1  2022/4/26 +2  

2021/9/10 10 +1  2022/4/27 
+1

+2  

2021/9/15 10 +1  2022/4/28 +2  

2021/9/16 
10 +1  

+2  
2022/5/10 +2  

2021/9/17 
10 +1

+2  
2022/5/11 +2  

2021/9/18 
10 +1  

+2  
2022/5/12 

+1

+2  

2021/9/19 
10 +1  

+2  
2022/5/21 

+1

+2  

2021/9/20 
10 +1  

+2  
2022/5/24 

+1

+2  

2021/9/21 10 +1  2022/5/25 +2  

2021/9/22 
10 +1  

+2  
2022/5/28 

+2  

2021/9/23 +2  2022/5/29 +2  

2021/9/24 10 +1  2022/5/30 +2  

2021/9/29 +2  2022/5/31 +2  

2021/9/30 +2  2022/6/1 +2  

2021/10/1 +2  2022/6/2 +2  

2021/10/2 +2  2022/6/15 +2  

2022/4/9 +2  2022/6/16 +2  
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 +   +  

2022/4/10 +2  2022/6/17 +2  

2022/4/11 +1  2022/6/18 +2  

2022/4/12 
+1

+2  
2022/6/19 +2  

2022/4/13 +2  2022/6/20 +2  

2022/4/21 
+1

+2  
2022/6/21 +2  

2022/4/22 
+1

+2  
2022/6/22 +2  

2022/4/23 +2  2022/6/24 +2  

2022/4/24 
+1

+2  
2022/6/25 +2  

3-10  

 
 

 
 

2021/9/8 
JR0908.7z 

MTS0908.7z 
2022/4/25 20220425_JBL.7z 

2021/9/9 MTS0909.7z 2022/4/26 JR_220426.7z 

2021/9/10 MTS0910.7z 2022/4/27 
20220427_JBL.7z 

JR_220427.7z 

2021/9/15 MTS0915.7z 2022/4/28 JR_220428.7z 

2021/9/16 
JR0916.7z 

MTS0916.7z 
2022/5/10 

JR_220510-

220511.7z 

2021/9/17 
JR0917.7z 

MTS0917.7z 
2022/5/11 

JR_220510-

220511.7z 

2021/9/18 
JR0918.7z 

MTS0918.7z 
2022/5/12 

20220512_JBL.7z 

JR_220512.7z 

2021/9/19 
JR0919.7z 

MTS0919.7z 
2022/5/21 

20220521_JBL.7z 

JR_220521.7z 

2021/9/20 
JR0920.7z 

MTS0920.7z 
2022/5/24 

20220524_JBL.7z 

20220524_JR.7z 

JR_220524.7z 

2021/9/21 MTS0921.7z 2022/5/25 JR_220525.7z 
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2021/9/22 
JR0922.7z 

MTS0922.7z 
2022/5/28 

20220528_JR.7z 

JR_220528.7z 

2021/9/23 JR0923.7z 2022/5/29 JR_220529.7z 

2021/9/24 MTS0924.7z 2022/5/30 JR_220530.7z 

2021/9/29 JR0929.7z 2022/5/31 JR_220530.7z 

2021/9/30 JR0930.7z 2022/6/1 JR_220531.7z 

2021/10/1 JR1001.7z 2022/6/2 JR_220602.7z 

2021/10/2 JR1002.7z 2022/6/15 JR_220615.7z 

2022/4/9 20220409_JR_MB.7z 2022/6/16 JR_220616.7z 

2022/4/10 20220410_JR_MB.7z 2022/6/17 JR_220617.7z 

2022/4/11 220411_JBL.7z 2022/6/18 JR_220618.7z 

2022/4/12 
220412_JBL.7z 

20220412_JR_MB.7z 
2022/6/19 

JR_220619.7z 

2022/4/13 20220413_JR_MB.7z 2022/6/20 JR_220620.7z 

2022/4/21 

220421_JBL.7z 

20220421_JR_MB.7z 

20220421_JR.7z 

2022/6/21 

JR_220621.7z 

2022/4/22 
220422_JBL.7z 

20220422_JR.7z 
2022/6/22 

JR_220622.7z 

2022/4/23 20220423_JR.7z 2022/6/24 JR_220624.7z 

2022/4/24 
220424_JBL.7z 

20220424_JR.7z 
2022/6/25 

JR_220625.7z 
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3-10  
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( )  

(PPK)

3-11

POSMV SurfMaster  

PPK GNSS

1HZ

UTC  

PPK  

  

a.  

b. POS(GNSS IMU)  

c.  

d.  

 POS  

a. POS (GNSS IMU)

(IGU)  

b. POS 25hz GNSS

1hz  

( 12 ) POSPac MMS

PPK

SBET

3-12  
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0.05m+1ppm

0.10m+1ppm 3-11

Fix Fail

PPK 3-13

92%  

111 4 27

3-12

3-13  

3-11!PPK  

 
TWD97[2020]  

(m) 
(m) (m) 

CIME 2567008.705 294012.142 54.878 

JIBE 2626521.982 312530.039 31.018 

HUSI 2607164.681 318334.78 44.903 

3-12!PPK  

2021/9/8 HUSI 75.05 80.22 

2021/9/9 HUSI 74.46 79.96 

2021/9/10 HUSI 73.89 79.28 

2021/9/15 HUSI 73.79 79.14 

2021/9/16 HUSI 75.49 83.97 

2021/9/17 HUSI 80.24 84.79 

2021/9/18 HUSI 75.47 85.58 

2021/9/19 HUSI 79.44 86.36 

2021/9/20 HUSI 78.93 86.36 

2021/9/21 HUSI 70.25 80.71 
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2021/9/22 HUSI 77.38 82.98 

2021/9/23 HUSI 78.35 85.40 

2021/9/24 HUSI 77.64 81.38 

2021/9/29 HUSI 82.85 90.55 

2021/9/30 HUSI 83.47 88.03 

2021/10/1 HUSI 76.71 88.41 

2021/10/2 HUSI 80.80 84.58 

2022/4/9 CIME 37.45 41.56 

2022/4/10 JIBE 92.39 98.27 

2022/4/11 JIBE 97.66 103.44 

2022/4/12 JIBE 98.12 103.80 

2022/4/13 JIBE 97.82 100.94 

2022/4/21 JIBE 88.98 105.68 

2022/4/22 JIBE 95.53 102.93 

2022/4/23 JIBE 95.58 104.57 

2022/4/24 JIBE 96.58 104.89 

2022/4/25 JIBE 99.45 108.99 

2022/4/26 JIBE 96.67 105.34 

2022/4/27 JIBE 97.66 105.04 

2022/4/28 JIBE 95.78 105.02 

2022/5/10 JIBE 96.23 102.77 

2022/5/11 JIBE 97.44 103.25 

2022/5/12 JIBE 97.77 103.78 

2022/5/21 JIBE 97.49 103.67 

2022/5/24 JIBE 95.25 104.57 

2022/5/25 JIBE 99.37 105.90 

2022/5/28 JIBE 101.83 107.69 

2022/5/29 CIME 43.39 47.30 

2022/5/30 CIME 44.16 49.69 

2022/5/31 JIBE 103.30 109.47 

2022/6/1 CIME 46.65 52.93 

2022/6/2 CIME 46.72 53.02 

2022/6/15 CIME 49.64 54.97 

2022/6/16 JIBE 107.21 112.62 

2022/6/17 JIBE 104.76 114.74 

2022/6/18 JIBE 104.45 106.25 
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2022/6/19 JIBE 100.02 106.00 

2022/6/20 JIBE 100.98 106.75 

2022/6/21 JIBE 101.73 107.63 

2022/6/22 JIBE 103.52 107.96 

2022/6/24 JIBE 102.71 112.76 

2022/6/25 JIBE 96.38 104.06 

3-13!PPK  

          Fix   

2021/9/8   HUSI 00:01:24  20:18:44  64,621 62,437  96.62%  

2021/9/9   HUSI 22:40:39  08:25:25  34,388 34,244  99.58%  

2021/9/10   HUSI 22:52:11  04:18:05  19,244 19,169  99.61%  

2021/9/15   HUSI 02:29:29  08:50:15  22,838 22,639  99.13%  

2021/9/16   HUSI 00:26:09  23:54:09  84,479 84,023  99.46%  

2021/9/17   HUSI 00:02:45  06:25:46  22,931 22,697  98.98%  

2021/9/18   HUSI 00:02:27  23:34:04  85,044 84,023  98.80%  

2021/9/19   HUSI 00:01:22  06:12:34  23,104 22,697  98.24%  

2021/9/20   HUSI 02:56:41  23:52:58  84,291 83,625  99.21%  

2021/9/21   HUSI 00:03:50  07:47:37  27,809 27,356  98.37%  

2021/9/22   HUSI 00:01:09  17:52:16  62,916 62,620  99.53%  

2021/9/23   HUSI 00:01:25  19:54:06  71,553 71,052  99.30%  

2021/9/24   HUSI 00:01:59  08:04:07  18,841 18,568  98.55%  

2021/9/29   HUSI 03:05:53  12:46:44  74,127 73,667  99.38%  

2021/9/30   HUSI 00:03:12  09:07:10  32,637 32,255  98.83%  

2021/10/1   HUSI 00:06:32  09:07:10  84,832 84,153  99.20%  

2021/10/2   HUSI 00:10:42  06:38:16  23,231 22,982  98.93%  

2022/4/9   CIME 00:04:44  06:06:41  21,699 20,067  92.48%  

2022/4/10   JIBE 00:04:26  06:06:23  23,253 21,583  92.82%  

2022/4/11   JIBE 04:11:47  23:52:54  69,369 66,525  95.90%  

2022/4/12   JIBE 00:07:14  17:37:44  66,497 61,975  93.20%  

2022/4/13   JIBE 00:08:34  06:43:45  23,664 23,664  100%  

2022/4/21   JIBE 08:32:04  23:47:13  54,908 53,036  96.59%  

2022/4/22   JIBE 00:06:04  23:47:13  28,114 27,642  98.32%  

2022/4/23   JIBE 00:10:01  04:43:20  16,382 16,382  100%  

2022/4/24   JIBE 07:47:31  17:47:20  35,219 34,846  98.94%  

2022/4/25   JIBE 09:18:48  23:41:45  51,664 50,765  98.26%  
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          Fix   

2022/4/26   JIBE 00:39:34  23:49:28  82,399 80,397  97.57%  

2022/4/27   JIBE 00:08:50  07:24:20  26,111 26,111  100%  

2022/4/28   JIBE 00:47:43  19:56:54  68,892 66,708  96.83%  

2022/5/10   JIBE 02:57:49  23:54:04  75,354 75,316  99.95%  

2022/5/11   JIBE 00:01:55  06:18:37  21,824 21,582  98.89%  

2022/5/12   JIBE 00:26:21  19:02:24  66,964 63,147  94.30%  

2022/5/21   JIBE 03:50:00  08:32:17  16,157 15,894  98.37%  

2022/5/24   JIBE 00:15:47  23:51:18  84,888 84,752  99.84%  

2022/5/25   JIBE 00:03:28  07:13:59  25,826 25,826  100%  

2022/5/28   JIBE 01:14:48  23:48:15  22,813 21,111  92.54%  

2022/5/29   CIME 00:01:38  06:24:06  22,932 22,925  99.97%  

2022/5/30   CIME 01:07:20  23:47:48  81,592 76,272  93.48%  

2022/5/31   JIBE 00:05:22  06:56:31  24,002 23,416  97.56%  

2022/6/1   CIME 01:07:55  09:33:41  80,894 79,608  98.41%  

2022/6/2   CIME 00:03:23  06:34:00  21,108 20,770  98.40%  

2022/6/15   CIME 06:02:11  23:37:16  63,285 62,962  99.49%  

2022/6/16   JIBE 00:01:57  07:08:46  259,651 259,599  99.98%  

2022/6/17   JIBE 00:52:00  23:40:23  81,793 80,362  98.25%  

2022/6/18   JIBE 00:30:35  06:30:25  21,563 21,503  99.72%  

2022/6/19   JIBE 05:23:18  23:31:40  65,271 65,127  99.78%  

2022/6/20   JIBE 00:04:26  07:01:19  19,688 19,682  99.97%  

2022/6/21   JIBE 00:50:52  23:32:47  81,672 81,117  99.32%  

2022/6/22   JIBE 00:04:25  06:34:11  23,355 23,026  98.59%  

2022/6/24   JIBE 01:23:09  23:30:38  79,574 78,762  98.95%  

2022/6/25   JIBE 00:05:49  03:59:15  13,993 13,993  100%  
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( )  

109

CARIS HIPS&SIPS

 

 

2

3-1  

 

60 1

CARIS 

HIPS&SIPS 20

3-3  

 

3-14 3-15  

 ascii CARIS HIPS&SIPS

( GPS

) 3-16  

 

TWVD2001
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3-16 CARIS HIPS&SIPS  

( )  

(Motion Sensor)

(GPS Compass) 3-17

(Pitch) (Roll) (Yaw) (Heave)
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3-17  

( )  

Y

X

3-14  

 (DTx,DTy):

 

 (DTh):  

 (DMx,DMy):

 

 (DMh):  

 (DGx,DGy): 

 

 (DGh):  
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3-14  

 

 

+ 

2  

 

+ 

3  

10  

+ 

2  

 

DTx(m) 0.000  0.000 0.000 

DTy(m) -0.045  0.000 0.000 

DTh(m) 1.440  1.020 1.665 

 

DGx(m) 0.892  4.872 -0.376 

DGy(m) 0.872  1.040 1.448 

DGh(m) -4.540  -3.702 -4.538 

 

DMx(m) 0.000  0.000 0.000 

DMy(m) 0.000  0.000 0.000 

DMh(m) 1.050  0.710 1.270 

( )  

(Patch Test) 3-15

(Pitch) (Roll) (Yaw) GNSS

 (GNSS Latency)

GNSS 

3-16

(JBL) (JR) 10 (MTS)

Patch Test  
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3-15  

    

 

(Latency) 
   

 

(Roll) 
   

 

(Yaw)   
 

 

(Pitch) 
   

3-16  

  Pitch ( ) Roll ( ) Yaw( ) GNSS Latency(sec) 

2021/9/8 
MTS 0.800  0.290  1.250  0.000  

JR 0.500  -0.280  -1.300  0.000  

2021/9/9 MTS 0.800  0.290  1.250  0.000  

2021/9/10 MTS 0.800  0.290  1.250  0.000  

2021/9/15 MTS 0.800  0.230  1.250  0.000  

2021/9/16 
MTS 0.240  0.320  1.250  0.000  

JR 0.860  -0.500  4.030  0.000  

2021/9/17 
MTS 0.240  0.200  1.250  0.000  

JR -1.210  -0.310  4.900  0.000  

2021/9/18 
MTS 0.240  0.330  1.250  0.000  

JR -0.480  -0.250  4.520  0.000  

2021/9/19 
MTS 0.240  0.350  1.800  0.000  

JR 0.870  -0.350  4.520  0.000  

2021/9/20 MTS 1.530  0.250  2.540  0.000  
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  Pitch ( ) Roll ( ) Yaw( ) GNSS Latency(sec) 

JR 0.380  -0.390  3.370  0.000  

2021/9/21 MTS 0.630  0.302  1.250  0.000  

2021/9/22 
MTS -1.230  0.450  0.260  0.000  

JR 0.190  -0.290  0.960  0.000  

2021/9/23 JR -1.200  -0.310  0.960  0.000  

2021/9/24 MTS -1.930  0.340  2.100  0.000  

2021/9/29 JR -0.990  -0.390  -1.300  0.000  

2021/9/30 JR -0.990  -0.390  -1.300  0.000  

2021/10/1 JR -1.150  -0.420  -1.300  0.000  

2021/10/2 JR -1.150  -0.420  -1.300  0.000  

2022/4/9 JR -1.760  -0.370  0.500  0.000  

2022/4/10 JR -1.760  -0.370  0.500  0.000  

2022/4/11 
JR 0.130  -0.370  0.270  0.000  

JBL 3.620  0.320  -2.110  0.000  

2022/4/12 
JR 0.130  -0.370  0.270  0.000  

JBL 2.510  0.080  1.690  0.000  

2022/4/13 JR 0.130  -0.370  0.270  0.000  

2022/4/21 
JR 0.130  -0.370  0.270  0.000  

JBL 4.500  0.410  -1.800  0.000  

2022/4/22 
JR -0.860  -0.370  0.410  0.000  

JBL 4.500  0.410  -1.800  0.000  

2022/4/23 JR 0.130  -0.370  0.270  0.000  

2022/4/24 
JR 0.130  -0.370  0.270  0.000  

JBL 4.110  0.410  -1.800  0.000  

2022/4/25 JBL 2.160  0.270  -3.650  0.000  

2022/4/26 JR 0.130  -0.370  0.270  0.000  

2022/4/27 
JR 0.130  -0.370  0.270  0.000  

JBL 0.800  0.410  -2.620  0.000  

2022/4/28 JR 0.130  -0.370  0.270  0.000  

2022/5/10 JR 0.130  -0.370  -0.670  0.000  
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  Pitch ( ) Roll ( ) Yaw( ) GNSS Latency(sec) 

2022/5/11 JR 0.130  -0.370  0.270  0.000  

2022/5/12 
JR -1.680  -0.370  0.270  0.000  

JBL 0.410  0.380  4.920  0.000  

2022/5/21 
JR 0.130  -0.340  0.270  0.000  

JBL -0.230  0.220  -4.720  0.000  

2022/5/24 
JR 0.130  -0.340  0.270  0.000  

JBL 0.320  0.220  0.400  0.000  

2022/5/25 JR 0.130  -0.340  0.270  0.000  

2022/5/28 JR -1.760  -0.110  0.500  0.000  

2022/5/29 JR -1.760  -0.110  0.500  0.000  

2022/5/30 JR -1.710  -0.110  1.020  0.000  

2022/5/31 JR -1.710  -0.110  1.020  0.000  

2022/6/1 JR 0.230  -0.180  0.500  0.000  

2022/6/2 JR 0.230  -0.180  0.500  0.000  

2022/6/15 JR -2.870  -0.130  1.470  0.000  

2022/6/16 JR -2.870  -0.130  1.470  0.000  

2022/6/17 JR -2.870  -0.130  1.470  0.000  

2022/6/18 JR -2.870  -0.130  1.470  0.000  

2022/6/19 JR -1.590  -0.150  3.010  0.000  

2022/6/20 JR -1.590  -0.150  3.010  0.000  

2022/6/21 JR 1.180  -0.350  0.800  0.000  

2022/6/22 JR 1.180  -0.350  0.800  0.000  

2022/6/24 JR -0.920  -0.350  -0.780  0.000  

2022/6/25 JR -0.920  -0.350  -0.780  0.000  

( )  
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3-17 3-18  

3-17   

   (UTC+0) N : :   E : :   

JR  

2021/09/07 23:52  23:03:21  119:10:32  

2021/09/08 05:11  22:58:21  119:10:46  

2021/09/08 11:12  22:59:29  119:09:51  

2021/09/08 16:57  23:03:07  119:10:19  

2021/09/16 00:17  23:03:12  119:11:42  

2021/09/16 05:17  22:58:24  119:10:07  

2021/09/16 11:47  22:59:52  119:09:25  

2021/09/17 06:07  22:59:52  119:09:32  

2021/09/17 23:51  23:04:19  119:10:48  

2021/09/18 17:42  23:03:15  119:08:12  

2021/09/18 23:55  23:03:46  119:07:37  

2021/09/19 05:52  23:00:37  119:07:42  

2021/09/20 02:54  23:03:15  119:07:39  

2021/09/20 09:09  23:00:57  119:07:24  

2021/09/20 23:38  23:02:18  119:07:31  

2021/09/21 04:55  22:58:38  119:12:40  

2021/09/21 09:31  22:58:35  119:13:38  

2021/09/21 23:51  22:58:31  119:13:32  

2021/09/22 05:58  22:58:55  119:13:44  

2021/09/22 09:39  22:58:50  119:13:34  

2021/09/22 15:56  22:58:53  119:13:07  

2021/09/23 00:42  22:58:17  119:11:58  

2021/09/23 06:24  22:58:20  119:11:50  

2021/09/23 10:41  22:58:22  119:11:44  

2021/09/23 16:46  22:58:24  119:11:05  

2021/09/29 03:13  22:03:10  119:04:55  

2021/09/29 08:40  22:00:06  119:04:40  

2021/09/29 15:20  23:00:19  119:03:35  

2021/09/29 21:38  23:00:13  119:04:25  
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   (UTC+0) N : :   E : :   

2021/09/30 03:25  23:03:16  119:03:57  

2021/09/30 09:23  23:01:05  119:04:48  

2021/10/01 00:01  22:58:39  119:14:40  

2021/10/01 05:53  22:56:55  119:13:06  

2021/10/01 07:44  22:58:21  119:07:13  

2021/10/01 13:45  22:58:29  119:06:27  

2021/10/01 20:20  22:58:32  119:06:29  

2021/10/02 06:57  23:02:04  119:06:31  

2022/04/10 00:34  23:01:58  119:06:46  

2022/04/10 07:03  23:00:45  119:06:45  

2022/04/10 12:35  23:00:30  119:05:39  

2022/04/10 18:35  23:00:26  119:05:34  

2022/04/11 01:36  23:03:19  119:03:30  

2022/04/11 06:03  23:01:34  119:03:52  

2022/04/12 00:16  23:03:13  119:03:00  

2022/04/12 04:47  23:03:15  119:02:37  

2022/04/12 11:04  23:03:14  119:02:07  

2022/04/12 16:15  23:01:21  119:01:45  

2022/04/12 22:35  23:03:17  119:00:59  

2022/04/13 04:30  23:02:23  119:00:38  

2022/04/21 00:57  23:03:52  119:00:10  

2022/04/21 06:12  23:03:22  119:00:10  

2022/04/21 12:07  22:58:06  118:59:46  

2022/04/21 20:58  22:56:47  119:15:37  

2022/04/22 03:23  22:57:01  119:15:10  

2022/04/22 08:08  22:52:56  119:15:15  

2022/04/22 23:46  22:57:00  119:14:31  

2022/04/23 05:06  22:56:56  119:14:24  

2022/04/23 12:25  22:55:32  119:14:04  

2022/04/23 18:17  22:57:01  119:13:37  

2022/04/23 23:33  22:56:38  119:13:37  

2022/04/24 07:28  22:56:32  119:14:01  

2022/04/26 00:54  22:56:20  119:13:32  

2022/04/26 06:17  22:56:54  119:12:34  

2022/04/26 12:31  22:52:49  119:12:18  
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   (UTC+0) N : :   E : :   

2022/04/26 19:15  22:53:32  119:11:43  

2022/04/26 23:57  22:52:58  119:11:36  

2022/04/27 07:24  22:53:03  119:12:26  

2022/04/28 00:45  22:55:26  119:11:15  

2022/04/28 06:52  22:58:23  119:10:49  

2022/04/28 12:36  22:58:35  119:10:24  

2022/04/28 19:57  22:58:03  119:10:52  

2022/05/10 03:15  22:58:03  119:10:53  

2022/05/10 09:49  22:58:16  119:09:57  

2022/05/10 14:35  22:58:27  119:09:26  

2022/05/10 20:53  22:57:17  119:09:06  

2022/05/11 02:41  22:58:28  119:08:39  

2022/05/11 06:34  22:55:45  119:09:14  

2022/05/12 00:32  22:56:42  119:08:50  

2022/05/12 06:19  22:55:20  119:08:05  

2022/05/12 13:00  22:55:22  119:07:40  

2022/05/12 19:08  22:58:05  119:07:59  

2022/05/21 08:29  22:56:39  119:07:37  

2022/05/24 04:39  22:58:26  119:07:12  

2022/05/24 10:16  22:58:29  119:06:54  

2022/05/24 17:08  22:56:35  119:07:51  

2022/05/24 22:08  22:58:31  119:06:08  

2022/05/25 04:10  22:55:16  119:05:50  

2022/05/28 01:13  22:55:39  119:10:20  

2022/05/28 07:14  22:53:24  119:09:05  

2022/05/28 13:16  22:52:44  119:08:34  

2022/05/28 19:26  22:55:21  119:08:14  

2022/05/29 00:01  22:52:44  119:07:55  

2022/05/30 01:15  22:54:14  119:07:24  

2022/05/30 08:07  22:55:24  119:07:00  

2022/05/30 14:14  22:52:40  119:06:30  

2022/05/30 19:57  22:55:24  119:06:13  

2022/05/31 02:28  22:52:36  119:05:41  

2022/06/01 01:06  22:54:38  119:05:54  

2022/06/01 07:38  22:52:44  119:04:52  
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   (UTC+0) N : :   E : :   

2022/06/01 13:49  22:55:40  119:04:14  

2022/06/01 19:38  22:55:25  119:03:46  

2022/06/02 03:08  22:55:44  119:03:09  

2022/06/15 06:02  22:53:48  119:03:04  

2022/06/15 12:19  22:52:44  119:02:34  

2022/06/15 19:15  22:55:14  119:02:01  

2022/06/16 01:56  22:55:18  119:01:23  

2022/06/17 01:01  22:55:18  119:01:23  

2022/06/17 07:06  22:55:12  119:00:41  

2022/06/17 13:18  22:55:32  119:00:05  

2022/06/17 18:58  22:58:28  119:00:28  

2022/06/18 03:18  22:58:27  119:00:44  

2022/06/19 05:22  22:58:31  119:05:39  

2022/06/19 11:36  22:55:18  119:05:19  

2022/06/19 18:26  22:55:25  119:04:56  

2022/06/19 23:55  22:55:02  119:04:44  

2022/06/20 07:14  22:57:56  119:05:43  

2022/06/21 00:51  22:58:07  119:04:44  

2022/06/21 07:09  22:58:23  119:03:28  

2022/06/21 13:08  22:58:22  119:03:24  

2022/06/21 20:19  22:58:28  119:02:55  

2022/06/22 02:12  22:58:28  119:02:54  

2022/06/24 01:48  22:57:29  119:03:30  

2022/06/24 08:08  22:55:37  119:02:21  

2022/06/24 14:02  22:58:24  119:02:10  

2022/06/24 20:30  22:55:25  119:00:47  

2022/06/25 02:19  22:55:25  119:08:38  

MTS  

2021/09/08 03:18  23:03:17  119:11:01  

2021/09/08 09:30  22:59:56  119:10:58  

2021/09/08 22:54  23:03:16  119:11:05  

2021/09/09 03:32  22:59:52  119:11:35  

2021/09/09 08:32  23:03:11  119:11:21  

2021/09/09 23:05  23:03:04  119:11:41  

2021/09/10 03:30  22:59:51  119:12:06  

2021/09/14 23:03  23:03:01  119:12:24  



            NLSC-110-26 

            110 111 ( ) 

52 

 

   (UTC+0) N : :   E : :   

2021/09/15 05:13  23:00:13  119:12:12  

2021/09/15 08:52  23:01:51  119:12:32  

2021/09/15 23:08  23:03:09  119:12:51  

2021/09/16 04:41  23:02:51  119:13:08  

2021/09/16 09:26  23:02:01  119:12:27  

2021/09/16 23:19  23:01:51  119:13:35  

2021/09/17 06:01  23:01:12  119:13:03  

2021/09/17 09:23  23:01:53  119:12:46  

2021/09/18 05:15  23:00:39  119:14:54  

2021/09/18 09:13  23:03:18  119:13:54  

2021/09/19 00:06  23:04:01  119:14:08  

2021/09/19 08:48  23:03:19  119:15:14  

2021/09/19 23:08  23:02:51  119:14:13  

2021/09/20 05:03  22:59:36  119:15:07  

2021/09/20 09:24  22:59:53  119:15:35  

2021/09/20 23:38  23:04:32  119:14:48  

2021/09/21 04:55  22:59:41  119:15:52  

2021/09/21 09:31  22:58:41  119:15:44  

2021/09/21 23:51  22:58:38  119:15:46  

2021/09/22 09:39  22:58:06  119:15:45  

2021/09/22 15:56  22:58:11  119:15:46  

2021/09/22 23:16  22:58:03  119:15:38  

2021/09/22 10:00  22:58:34  119:15:28  

2021/09/22 22:58  22:58:24  119:15:19  

2021/09/24 05:05  22:56:49  119:15:05  

2021/09/24 08:12  22:58:30  119:06:29  

JBL  

2022/04/11 07:01  23:00:33  119:03:19  

2022/04/11 12:34  23:00:45  119:03:20  

2022/04/11 16:21  23:01:29  119:03:20  

2022/04/11 20:58  23:01:27  119:03:12  

2022/04/12 00:57  22:58:12  119:02:55  

2022/04/12 04:32  22:58:26  119:02:42  

2022/04/12 08:36  22:58:16  119:02:35  

2022/04/12 12:42  23:01:21  119:02:11  

2022/04/12 17:09  22:59:34  119:01:59  
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   (UTC+0) N : :   E : :   

2022/04/12 20:21  22:59:45  119:01:55  

2022/04/13 02:01  23:00:36  119:01:26  

2022/04/21 17:03  23:00:15  119:02:04  

2022/04/21 22:26  23:01:43  119:01:08  

2022/04/22 02:39  23:01:33  119:01:09  

2022/04/22 09:33  23:01:28  119:00:56  

2022/04/22 14:51  23:00:02  119:00:51  

2022/04/22 20:29  23:01:22  119:00:27  

2022/04/23 02:45  22:59:55  119:00:42  

2022/04/24 16:45  23:00:36  119:02:08  

2022/04/24 22:56  22:59:52  119:01:32  

2022/04/25 02:18  22:59:07  119:02:00  

2022/04/25 09:46  23:00:10  119:03:11  

2022/04/25 15:54  22:55:12  119:01:41  

2022/04/26 05:21  22:55:18  119:01:31  

2022/04/26 00:14  22:56:37  119:01:52  

2022/04/27 10:53  22:56:25  119:02:04  

2022/04/27 17:34  22:57:59  119:01:31  

2022/04/27 23:15  22:55:04  119:01:04  

2022/04/28 04:21  22:57:27  119:00:31  

2022/05/12 01:46  22:55:25  119:11:55  

2022/05/12 06:54  22:55:24  119:10:36  

2022/05/12 11:43  22:52:42  119:10:36  

2022/05/12 16:37  22:55:26  119:10:15  

2022/05/21 03:11  22:55:27  119:10:51  

2022/05/24 01:23  22:54:46  119:10:46  

2022/05/24 06:30  22:52:44  119:09:41  
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3-18  

( )  

: 

 CARIS HIPS&SIPS Raw

 

 Raw

Heave Roll Pitch
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 1.

2.

 

( )  

  

CARIS Sonar Noise Classifier

Coarse Medium Fine

Noise Confidence

Nosie Confidence  ( 0

N/A ) AI

 

  

1.  

a. Coarse  

Noise Confidence 0~2 92~99

Noise Confidence 0 N/A

Noise Confidence 0 N/A 92

3-

19  
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3-19 -Coarse  
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b. Medium  

Noise Confidence 0~7 22~99

Noise Confidence 0~1 N/A

Noise Confidence 0~15 22

3-20

 

 

 

3-20 - Medium  
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c. Fine  

Noise Confidence 0 N/A 1~7 95~99

Noise Confidence 0~7 15~17

Noise Confidence 0~7 N/A

15

3-21  

 

 

3-21 - Fine  
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2.  

a. Coarse  

Noise Confidence 0 N/A 100

Noise Confidence 0 N/A Noise 

Confidence 0 100 N/A

3-22  

 

 

3-22 -Coarse  
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b. Medium  

Noise Confidence N/A 0~10 62~99

Noise Confidence 0~8 99 N/A

0~18 N/A 5

3-23  

 

 

3-23 -Medium  
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c. Fine  

Noise Confidence 0 100 N/A

22 Noise Confidence 0

N/A 99 0 1 Fine

3-

24  

 

 

3-24 -Fine  
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Coarse

Noise 

Confidence 0 N/A 100 AI Coarse

 

Medium 22

5

 

Fine 7

 

Fine 7

AI

AI 3-18  
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3-18 AI  

 

 
(

) 

(

) 
  

Coarse  0~2 92~99 0 N/A 0 N/A 
 

Medium  0~7 22~99 0~1 N/A 0 15 

22

 

Fine  1~7 95~99 0~7 15~17 0~7 N/A 

7

 

 

 
(

) 

(

) 
  

Coarse  0 N/A 100 0 N/A 
0 N/A

100  

Medium  
N/A 0~10

62~99 

0~8 99

N/A 
0~18 N/A 

5

 

Fine  0~100 N/A 0 N/A 99 0~1 
22

 

( )  

(1)  

5 *5

( ) 3-25

9.3 75.8  



            NLSC-110-26 

            110 111 ( ) 

64 

 

 

3-25 ( ) 
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Taiwan 

Spatial Metadata Profile, TWSMP

 

(2)  

GIS

WGS84

0 : 

a.  

1. WGS84 10-7  

2. (LAT)

(LAT)  

b.  

 (ASCII )

WGS84  
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WGS84 

(SB/MB)

 

 UTC  

 0.01  

  

 1/5000  

c.  

  WGS84 10-7

 

 2m  

 

 

  

  

 /  

 4 7 (GIS )

3-19

(IHO)S57  
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3-19 (GIS )  

 Shape_    

1 SBDARE A  

2 Cvrage A  

3 m_qual_s44 A 
IHO S-44

 

d.  

3-20  

3-20  

  

 
+ (.hdr&.xml)

92192071.hdr & 92192071.xml 

  

1. ( )   

2. ( )  Taiwan ENC Center 

3.  
5 295 6 2

2  

4.  /02-23566404 

  

1.  20210908 

2.  20220625 

3.  WGS84  

( )  TWD97[2020] 

(N, E)  TWD97[2020] TM2 Zone 

4.   

( )  7  

 3  

5.   

( /X )

 

X

7  

( /X )

 

X

7  
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( /Y )

 

Y

7  

( /Y )

 

Y

7  

6.  100%PPK  

7.  3  

8.   

9.   

  

1.   

2.   

3.   

4.

 
TDCM TDHU 

5.

 
 

6.

(MIN/MAX)  
 

MIN   

MAX   

7.   

8.  3  

9.   

10.  2  
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e.  

1. IHO

 

2. WGS84 

 

(1) 

 

(2)   

(3)  

(4)  

(5)  

(6)  

(7)  

(8)  
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a. b.

c.

IHO S-44 4-1

 

 

4-1  

Fledermaus
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( )  

5 *5

4-

1 4-2 1a

 

20

1a

 

4-1  

 

    

 48139146 48207478 47356793 

(m) -0.0066 -0.0007 -0.0029 

(m) -0.004289 0.006561 0.007105 

(m) 0.193121 0.192376 0.185959 

(m) -6.54 7.69 -7.78 5.25 -4.37 5.03 

1a (m) 0.66 0.55 0.61 

1a  425119 493896 381747 

1a  47714027 47713582 46975046 

1a  99.12% 98.98% 99.19% 
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4-2  

 

    

 34420104 34558983 34594414 

(m) -0.0812 -0.0258 -0.1034 

(m) -0.081472 -0.022105 -0.021976 

(m) 0.235175 0.16696 0.167088 

(m) -4.51 2.78 -4.02 7.39 -4.02 7.39 

1a (m) 0.64 0.53 0.63 

1a  286534 263794 141319 

1a  34133570 34295189 34453095 

1a  99.17% 99.24 99.59% 

 

( )  

5 *5

5 *5

4-3 4-4

1a  
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4-3  

 

    

 5539761 5455381 5523559 

(m) -0.0004 0.0001 -0.0006 

(m) -0.000023 -0.00011 0.000578 

(m) 0.202695 0.200576 0.19775 

(m) -9.49 15.17 -9.53 15.21 -9.53 15.21 

1a (m) 0.70 0.58 0.70 

1a  17591 40678 22856 

1a  5522170 5414703 5500703 

1a  99.68% 99.25% 99.59% 

4-4  

 

    

 2752145 2760754 2761702 

(m) 0.0009 0.0038 0.0025 

(m) -0.000599 0.005667 0.004768 

(m) 0.245240 0.212160 0.217250 

(m) -15.94 10.41 -15.96 10.37 -15.96 11.35 

1a (m) 0.66 0.54 0.65 

1a  23593 34442 15658 

1a  2728552 2726312 2746044 

1a  99.14% 98.75% 99.43% 

( ) (TPU Uncertainty) 

(Total Propagated Uncertainty)

TPU  
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4-5 CARIS HIPS&SIPS  

4-5 TPU  

 1  2  3   

Motion Gyro(deg) 

 
0.080 0.080 0.080  

Heave % Amp 

 
5.000 5.000 5.000  

Heave(m) 

 
0.050 0.050 0.050  

Roll(deg) 

 
0.040 0.040 0.040  

Pitch(deg) 

 
0.040 0.040 0.040  

Position Nav(m) 

 
0.100 0.100 0.100  

Timing Trans(s) 

 
0.005 0.005 0.005  

Nav timing(s) 

 
0.005 0.005 0.005  

Gyro timing(s) 

 
0.005 0.005 0.005  

Heave timing(s) 

 
0.005 0.005 0.005  

Pitch timing(s) 

 
0.005 0.005 0.005  

Roll timing(s) 

 
0.005 0.005 0.005  

Offset X(m) 

X  
0.010 0.010 0.010  

Offset Y(m) 

Y  
0.010 0.010 0.010  

Offset Z(m) 

Z  
0.010 0.010 0.010  

Vessel Speed(m/s) 

 
0.030 0.030 0.030  

Loading (m) 

 
0.050 0.050 0.050  
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5 CARIS tool 

BASE Surface QC Report

IHO S-44

QCreport 4-6 4-8 1a

95% 1a  

4-6 (1a ) 

 IHO S-44 

 1a  1b  2  

 

(m) 0-100 0-100 0-100 100-5000 

 13548137 13548137 13548137 - 

 12362055 13195155 13195155 - 

 91.25% 97.39% 97.39% - 

(m) -0.203 -0.529 -0.529 - 

 

(m) 0-100 0-100 0-100 100-5000 

 8056649 8056649 8056649 - 

 6924542 7768986 7768986 - 

 85.95% 96.43% 96.43% - 

(m) -0.136 -0.441 -0.441 - 

 1  2  3   

Draft (m) 

 
0.020 0.020 0.020  

Delta Draft (m) 

 
0.020 0.020 0.020  

MRU Align StdDev gyro 

 
0.080 0.080 0.080  

MRU Align StdDev Roll/Pitch 

/ 

 

0.040 0.040 0.040  
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4-7 (1a ) 

 IHO S-44 

 1a  1b  2  

 

(m) 0-100 0-100 0-100 100-5000 

 13538174 13538174 13538174 - 

 11780673 13008315 13008315 - 

 87.02% 96.09% 96.09% - 

(m) -0.121 -0.398 -0.398 - 

 

(m) 0-100 0-100 0-100 100-5000 

 8065594 8065594 8065594 - 

 6514846 7669268 7669268 - 

 80.77% 95.09% 95.09% - 

(m) -0.071 -0.334 -0.334 - 

4-8 (1a ) 

 IHO S-44 

 1a  1b  2  

 

(m) 0-100 0-100 0-100 100-5000 

 13549061 13549061 13549061 - 

 12352515 13190210 13190210 - 

 91.17% 97.35% 97.35% - 

(m) -0.199 -0.522 -0.522 - 

 

(m) 0-100 0-100 0-100 100-5000 

 8056676 8056676 8056676 - 

 7028228 7784219 7784219 - 

 87.23% 96.62% 96.62% - 

(m) -0.139 -0.442 -0.442 - 
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( )  

4-9  

4-9  

 

 
  

1.  

1. 

 

2. 

SBET

Patchtest

 

 



            NLSC-110-26 

            110 111 ( ) 

78 

 

 

 

2.

 

1. 

 

2. 

 

3.  

1. 

 

2. 

SBET

Patchtest
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4.  

 

1. 

 

2. 

patchtest

subset editor

 

5.Heave 

1. 

delay 

heave

 

2. 

 

6.  
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7.  

 

8.

 

1. 

 

2. 

subset 

editor

 

9.  

N 22.929780, E 119.099422  

CARIS

CUBE 5M
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500 *500

200 1  

1a 2

1a 40 2

40 10%  

 

5-1 111 3  

5-1  

    

0319 
 

 
100  1:300,000 

0319A  101  1:100,000 

0328B  107  1:650,000 

0331  106  1:100,000 
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52 6,624

519

IHO S-44 TPU

1a  

 

IHO S-44

1. 2.

9.3 75.8

IHO S-44 1a  

 

5 CARIS tool BASE 

Surface QC Report

IHO S-44 TPU

IHO S-44 1a  
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96
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1.  

110 8 31 110

111 111 6

25

 

2. 111 6 7  

6 7

 

3. LAT  

ENC SEP

(LAT) (LAT)
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LAT( ) LAT( )

6-1 6-2

6-3 6-4 1a  

6-1 LAT  

 

 LAT( ) LAT( ) 

 48038247 47356793 

(m) -0.0072 -0.0029 

(m) -0.004881 0.007105 

(m) 0.201271 0.185959 

(m) -6.52 7.68 -4.37 5.03 

1a (m) 0.69 0.61 

1a  413129 381747 

1a  47625118 46975046 

1a  99.14% 99.19% 

6-2 LAT  

 

 LAT( ) LAT( ) 

 34415324 34594414 

(m) -0.0796 -0.1034 

(m) -0.080385 -0.021976 

(m) 0.241585 0.167088 

(m) -4.49 2.75 -4.02 7.39 

1a (m) 0.66 0.63 

1a  282206 141319 

1a  34133118 34453095 

1a  99.18% 99.59% 
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6-3 LAT  

 

 LAT( ) LAT( ) 

 5530783 5523559 

(m) 0.0014 -0.0006 

(m) -0.000863 0.000578 

(m) 0.24750 0.19775 

(m) -9.20 15.22 -9.53 15.21 

1a (m) 0.71 0.70 

1a  21992 22856 

1a  5508791 5500703 

1a  99.60% 99.59% 

6-4 LAT  

 

 LAT( ) LAT( ) 

 2753128 2761702 

(m) 0.0011 0.0025 

(m) -0.00752 0.004768 

(m) 0.242130 0.217250 

(m) -15.95 10.87 -15.96 11.35 

1a (m) 0.68 0.65 

1a  24227 15658 

1a  2728901 2746044 

1a  99.12% 99.43% 

LAT( ) LAT( ) 6-1

6-5 -0.4m 0.8m

-0.0253m 0.205903m  
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6-1 LAT( ) LAT( )  

6-5 LAT( ) LAT( )  

(m) -0.0253 

(m) 0.205903 

4.  

110 6 8

6-2 8

6-3
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6-2  
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6-3
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5.  

Patch test
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1. http://www.cwb.gov.tw/  

2. http://www.fa.gov.tw/cht/  

3. IHO http://www.iho.int/  

4. IHO S-57 / Electronic Nautical Charts (ENCs) - Object and Attribute 

Catalogue. Free online version,http://www.s-57.com/. 

5. (2020)  

6. 0319

( ) 0319A ( )

0328B ( ) 0331 ( ) 00051

( ) 04526 ( )  

7. Precise Point Positioning CSRS-PPP Service

https://webapp.geod.nrcan.gc.ca/geod/tools-outils/ppp.php?locale=en  
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1 PPK

p.23

? 

 P.44-46 

2 p.4 1-1

 

 P.4 

3 p.24

PPK

? ? 

?  

P.44-47 

4 3-9 

(MTS, JR, JBL)

patch test

?

? 

Patch 

Test  

P.54 

5 111

? 
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NLSC 110 26  

111  

1.  

 
  

 

1 

111

 

  

2  1 

 95 

 103 

104 

……

International Convention for 

the Safety of Life at Sea

SOLAS

95 

 IHO 

ENC 

 

 

I Ⅲ 



 

 

 
  

 

3 P5 2

 110% 110%

100%

 

 

P5 

4 P.11 2

8

 1/5000 

 

 

P11 

5 P16

2

2

3

( )

3-3 3-4

2

1

 

 P16 



 

 

 
  

 

6 P22

111  

GNSS 

 110 

 111 

 

 P22-P23 

 

7 P.36  

58 9

5

3.5:1

 

 

P27 

8 P44 PPK 

?

? 

Float RTK

1A

GPS

 

P34-P38 



 

 

 
  

 

9 P48 3-14

3-15 3-16

(5)

 

 

P39-P41 

10 P72 2

 20 

4-1 4-2 

 

 

P72 

11 ENC

  

 

12 110 111

 

 

P89-91 



 

 

 
  

 

13 111 6 7 

 

 

P86 

14 

TENCC

 

 

P79-P82

P92 

15 111

( CARIS Mira 

AI Sonar Noise Classifier )

 

 

P55-P64 



 

 

 
  

 

16 (LAT)

LAT

LAT

( ) 2

 LAT 

(

)

 

 

P86-P89 

 

  



 

 

2.  

 
  

 

1  

(1) 2 2 The 

final products will include 

96 frames in Pengho of  

five thousandth scale map. 

1/5,000  

(2) 3 3 , the 

digital topographic model 

with its implementation data 

etc. terrain  
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3  

  S/n / /   

GNSS  

POSMV 

I2NS Type II 
1 104283 

RTK  

8 mm + 1ppm 

15mm + 1ppm 

0.01°rms  

POSMV 

SurfMaster 
2 

10411 

10879 

RTK  

8 mm + 1ppm 

15mm + 1ppm 

0.01°rms 
 

 

POSMV

I2NS Type II 
1 104283 

0.01°rms 

Pitch/Roll 0.020° 

: 5cm 5%  

 

POSMV 

SurfMaster 
2 

10411 

10879 

0.01°rms 

Pitch/Roll 0.025° 

: 5cm 5%  

 

 

R2 Sonic-2026 1 101183 

256-1024  

10°~160° 

90~450kHz 

1°*1°(400kHz) 

2°*2°(200kHz) 

800m 1.25cm 
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  S/n / /   

R2 Sonic-2024 2 
101782 

100526 

256-1024  

10°~160° 

200~400kHz(700kHz) 

0.5°*1°(400kHz) 

1°*2°(200kHz) 

400m 1.25cm 

 

 

 

HOBO Water 

Level logger 

9m 

7 

20388819 

20716724 

20388818 

20388827 

20632207 

20810875 

20841281 

: 0.5  

: 0.21  

 

 

AML 

Base X2 
3 

25991 

25732 

25977 

+/-0.025 m/s 

0.001 m/s 

1375 to 1625 m/s  

 

Veleport 2 
52746 

34335 

+/-0.020 m/s 

0.002 m/s 

1375 to 1900m/s 

 

AML 

Minos•X 
1 208380 

+/-0.025 m/s 

0.001 m/s 

1375 to 1625 m/s  
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CARIS HIPS 

and SIPS 11.3 
1  

CARIS HIPS (Hydrographic 

Information Processing 
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Image Pro-cessing System) 

40
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(Post-
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4  

  
TWD97[2020] (m) 

(m)  

N E  

 WIAN 2607212.440 299080.394 45.005  

 CIME 2567008.705 294012.142 54.878   

 HUSI 2607164.681 318334.780 44.903  

 JIBE 2626521.982 312530.039 31.018  
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(3) 

 

(4) ascii CARIS HIPS&SIPS

( GPS

)

3-25  

(5) 

TWVD2001

 

5  

  
(m) 

 
  

 TDHU 20.542  2.679   

 TDCM  1.967   
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 IHO S-57  

1a
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( )  

TPU

 

7 (TPU ) 

MB1_2024 

  HIPS   

Sonar R2Sonic 2024 
Model R2Sonic 

2024 400khz 

 

Gyro R2Sonic I2NS Motion Gyro 0.02 

Heave R2Sonic I2NS Heave %Amp 5.00 

  Heave (m) 0.05 

Roll R2Sonic I2NS Roll(deg) 0.02 

Ritch R2Sonic I2NS Pitch(deg) 0.02 

Navigation R2Sonic I2NS Position Nav(m) 0.1 

MB2_2026 

  HIPS   

Sonar R2Sonic 2024 
Model R2Sonic 

2026 400khz 

 

Gyro R2Sonic I2NS Motion Gyro 0.02 

Heave R2Sonic I2NS Heave %Amp 5.00 

  Heave (m) 0.05 

Roll R2Sonic I2NS Roll(deg) 0.02 

Ritch R2Sonic I2NS Pitch(deg) 0.02 

Navigation R2Sonic I2NS Position Nav(m) 0.1 

 

HIPS    

Timing Trans(s) 0.005 1PPS Signal

1ms~5ms 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 

 

HIPS    

Offset X(m) 0.01 RTK

 Offset Y(m) 0.01 

Offset Z(m) 0.01 
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MRU Align StdDev gyro 0.1  

MRU Align StdDev Roll/Pitch 0.05 

 

HIPS    

Vessel Speed(m/s) 0.03 
 

Loading(m) 0.03  

Draft(m) 0.03  

Delta Draft(m) 0.03 NOAA FPM  

 

HIPS    

Measured Tide(m) 0.03  

Tide Zoning(m) 0.10  

Measured Sound Velocity(m/s) 0.02  

Surface Sound Velocity(m/s) 0.02  

Sweep Maximum Heave(m) 0.5  

Sweep Maximum Roll(deg) 3  

Sweep Maximum Pitch(deg) 3  

 

5 CARIS

tool BASE Surface QC Report  

IHO S-44

QC report  
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8 ( ) 

 IHO S-44 

 1a  1b  2  

 

(m) 0-100 0-100 0-100 100-5000 

 13548137 13548137 13548137 - 

 12362055 13195155 13195155 - 

 91.25% 97.39% 97.39% - 

(m) -0.203 -0.529 -0.529 - 

 

(m) 0-100 0-100 0-100 100-5000 

 8056649 8056649 8056649 - 

 6924542 7768986 7768986 - 

 85.95% 96.43% 96.43% - 

(m) -0.136 -0.441 -0.441 - 

 

9 ( ) 

 IHO S-44 

 1a  1b  2  

 

(m) 0-100 0-100 0-100 100-5000 

 13538174 13538174 13538174 - 

 11780673 13008315 13008315 - 

 87.02% 96.09% 96.09% - 

(m) -0.121 -0.398 -0.398 - 

 

(m) 0-100 0-100 0-100 100-5000 

 8065594 8065594 8065594 - 

 6514846 7669268 7669268 - 

 80.77% 95.09% 95.09% - 

(m) -0.071 -0.334 -0.334 - 
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