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1. ABSTRACT 
 
Fugro Survey Pte Ltd  through its subsidiary in Indonesia, PT Fugro Indonesia was contracted by Fugro 
Survey AS to carry out the following services for their survey vessel MV Pacific Titan at Semayang 
Wharf, Balikpapan, Indonesia on 07 up to 08th August 2007. 

•  DGPS System Verification 
•  Gyro Calibration 
•  Tail Buoys Verification 

 
All co-ordinates quoted within this report are in metres and referred to WGS 1984 Spheroid and Datum 

 
 

1.1 Summary of Results 
 
The results are summarized and tabulated as follows: 
 
a) DGPS System Verification 
 
 Easting (m) Northing (m) 

System C - O Std Dev. C - O Std Dev. 
Port GPS Antenna -1.4 0.4 1.6 0.2 
Stbd GPS Antenna (Primary) -1.4 0.4 1.6 0.1 

 
b) Gyro Calibration 
 

  Gyro 1 HS 50 Gyro 2 AD 100 
Cal. # Heading C - O Std Dev. C - O Std Dev. 

August 7 15.3 1.1 0.8 2.2 0.2 
August 8 191.9 1.6 0.8 2.2 0.6 

Mean  1.35 0.8 2.2 0.4 
 
c) Tail Buoys System Verification 
 

 Degrees °°°° Distance (m) 
System Mean Std Dev. Mean Std Dev. 

Pod1260 3.19 1.76 -0.55 2.10 
Pod1314 1.49 1.08 2.05 1.05 
Pod1411 1.45 4.32 -1.96 0.98 
Pod1503 -3.68 3.34 0.73 1.22 
Pod1511 -0.56 4.07 1.91 2.85 
Pod1518 0.82 0.33 0.32 0.38 
Pod1575 1.33 1.69 1.14 0.71 
Pod2041 -0.11 2.28 2.00 1.89 
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2. PROJECT DETAILS 
 
Client  : Fugro Survey AS 
 
Contractor  : FUGRO SURVEY Pte. Ltd. 
 
Project  : Gyro Calibration, DGPS System and Tail Buoys Verification 
 
Vessel / Barge : MV Pacific Titan 
 
Location  : Semayang Wharf, Balikpapan, Indonesia 
 
Equipment  : Total Station – Sokkia SET4B 
 
Personnel  : Anto Sinaga (Surveyor) 
     Bambang Setiawan (Surveyor) 
 
Date   : 07th – 08th August 2007 
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3. SURVEY PROCEDURES 
   

 
3.1 Survey Stations 

 
There are 2 reference survey station (2 numbers with WGS 1984 coordinates system) at Semayang 
Wharf Balikpapan, Indonesia. They are FUGRO 3 and FUGRO 4 ( Refer to Appendix A ). This point 
must be transferred due to far away from vessel. We make 2 help point near the vessel ( P2 and P4) so 
that we could be shot prism on the vessel easily. P4 was used as instrument set-up location and P2 as 
the backsight ( prism target ). Details position of reference point and help point above as follows: 

 
Coordinates 

Geodetic Coordinates Grid Coordinates 
 

No. 
 

Point_Name 
Latitude Longitude Easting (m) Northing (m) 

1 FUGRO 3 01°16’14.2952 S 116°48’24.2996 E 478501.312 9859555.337 
2 FUGRO 4 01°16’13.6253 S 116°48’24.9706 E 478522.046 9859575.907 
3 P2 01°16’21.3263 S 116°48’19.9359 E 478366.480 9859339.450 
4 P4 01°16’23.5496 S 116°48’19.7757 E 478361.536 9859271.189 

 
3.2 Position of Target Prism 

 
On board the barge, four prisms were installed with masking tape, one at port GPS Antenna, one at 
starboard GPS Antenna (DGPS system and tailbuoys verification), and two at along starboard side of the 
vessel ( Gyro calibration ). The starboard GPS antenna was used as primary GPS antenna. 
 

3.3 Calibration Procedures 
 
The DGPS verification checks and gyro calibrations were conducted in difference time. The Total Station 
was set up at P4 and referenced to P2 as backsight ( Refer to Appendix C ). Range and bearing 
measurements were observed to the prisms installed on board the barge, same survey procedure was 
used for both gyro calibration and DGPS verification checks. At the same times, DGPS antenna 
positions and the gyro readings were logged by vessel chief navigator.  
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4. GEODETIC PARAMETERS 
 
The survey work was defined and computed in the following Geodetic and Projection system: 
 

Global Positioning System Geodetic Parameters 

Spheroid: World Geodetic System 1984 

Datum: World Geodetic System 1984  

Semi major axis: a  = 6 378 137.000 m 

Inverse Flattening: 1/f = 298.257 223 563 

Project Projection Parameters 

Grid Projection: Universal Transverse Mercator 

UTM Zone: 50 S 

Central Meridian: 117° 00’ 00” E 

Latitude of Origin: 0° 00’ 00” N 

False Easting: 500 000 m 

False Northing: 0 m 

Scale factor on Central Meridian: 0.9996 

Units: metre 
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5. COMPUTATIONS 
 
The positions of prism target were computed from the total station range and bearing measurements in 
relation to the coordinates of the reference points (P4). These computed positions were then used as a 
basis for comparison with the observed readings from vessel DGPS system and gyros. 
 
The details of the results are shown on the following pages: 
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A. SURVEY STATION INFORMATION 
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B. DAILY SURVEY REPORTS 
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