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us to achieve a vertical and horizontal accuracy that exceeds IHO special order 
and the highest USACE for Navigation and Dredging Support Surveys for 
individual soundings (not swath coverage).      
 
 

 

 

Figure 7.  Screen capture showing an example of the CUBE editing process.   
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Topsail Island Multibeam Workflow Diagram  

 

Project Planning (11/06- 1/07)
• Project GIS creation: 

sidescan & HB polygons 
• Survey design 
• Client revisions 
• Final survey design & plan 

Mobilization of R/V 4-
Points (1/26, 1/29, 2/5/07) 

• Towing safety check list 
• Fuel vessel & maintenance 
• Launch & put in slip 
• Load equip on to vessel 

Mobilization of MB System 
(1/26, 1/29, 2/5/07) 

• Satisfy initial HQ checklist 
• MB BIST test, GPS / 

intertial nav testing 
• Test run of all equip. 

Site Calibration (1/26/07) 
• Checked “Tower 3” and 

could not gain access 
• New site cal on “A230” 
• Partial mob to get ready for 

one day weather window 

Survey 1: Topsail (1/29/07)
• Pre-survey check list 
• Setup RTK and BM check 
• SV profiles 
• Real-time QA/QC 
• Could not get second day 

Survey 2: SC, NT (2/5/07) 
• Pre-survey check list 
• Test navigation 
• Calculate laybacks 
• Real-time QA/QC 
• Comprehensive notes 

In Field MB Data Reduction
• Used in-field workstation to 

process very rapidly 
• Apply ancillary corrections 
• Create first round surface 
• Come up with proc. plan 

MB Data Reduction 
• Import field backup to 

workstation 
• Apply ancillary corrections 
• Subset edit for bad data 
• Create final grid 

Final Report 
• Assimilate all data, notes 

and QA/QC parameters 
• Use official SOW as 

guideline and check list 
• Create pdf and print 

Weather Watch (1/16 – 2/6/07)
• Daily check of all 4 NWS 

weather forecasts 
• Compare to Intellicast wind 

forecast & navy models 
• Topsail Island webcam, etc
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Topsail Island Multibeam QA/QC Workflow Diagram 
 

 

 
 
 

QA/ QC Process 
Steps 

Pre-Survey QA/QC 
• RTK-GPS site cal 
• Network adjustment 

(if required) 
• MB patch test 
• MB BIST test 
• Offset verification 
• Parameter verification 
• Pre-mob checklist & 

initial survey 
sequence verification 

Field QA/QC 
• Sound velocity profile 

& real-time 
corrections 

• MB nadir depth w/ 
lead-line (if 
applicable) 

• GPS dock check (if 
required) 

• Real-time QA/QC 
acquisition software 

• Visual line by line 
inspections  

Processing QA/QC 
• Cross-check 

overlapping data 
• Inspect nav and 

attitude records 
• CUBE and Total 

Propagated Error 
analysis 

• Verification of 
sounding against 
NOAA chart 

• Subset edit as 
needed 
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Graphical Summary of Deliverables 
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Appendix A – Official USACE Scope of Work  
(Scanned G&O Copy)
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Appendix B – Field Notes 
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Appendix C – Equipment & Instrument Accuracies 
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    Hydrographic Survey 

 
 

The research vessel 4-Points is a custom fiberglass survey boat designed specifically for shallow water sonar and 
acoustical operations.  The vessel is 25’ long with a 10’ beam; the bottom tapers from a deep “Carolina” style Vee to 
a relatively flat-bottomed stern that provides a shallow draft of approximately 1.2’.  Twin 140 four-stroke engines, 
hung on a stainless steel bracket, power the vessel.  All electronics and generators are grounded to the sea via a 
bottom mounted bonding plate to eliminate all electrical noise.  Side-scan instrumentation is deployed, towed and 
retrieved from custom davit on starboard side.       

Instrumentation: 
 

• Simrad EM 3002 multibeam sonar  
o Multi-Frequency:  in 300 kHz band 
o Max ping rate:  40 Hz 
o No. of beams/ping:  254 Roll and Pitch 

stabilized 
o Beam width:  1.5o x 1.5o 
o Beam spacing:  0.9o 
o Depth range from sonar head:1 to 150 m 
o Depth resolution:  1 cm 
o Depth accuracy:  5 cm RMS 
o Range sampling rate:  15 kHz 
o Bottom detection by phase or amplitude.  

Seabed imaging & classification with 
backscatter (sidescan-like) output.  

o Full swath width accuracy to the latest 
IHO standard 

 
• POS MV 320 v4 (with RTK Corrections) 

o Roll, Pitch accuracy: 0.02° (1 sigma with 
GPS or DGPS) 

o 0.01° (1 sigma with RTK)  
o Heave Accuracy: 5 cm or 5% (whichever 

is greater)  
o Heading Accuracy: 0.02° (1 sigma) with 

2 m antenna baseline 
o Position Accuracy: 0.02 - 0.10 m (RTK) 

with input  

• Trimble 5700 dual frequency GPS system & RTK-
Basestation 

o Instrument used for topo/bathy positioning 
and tidal corrections 

o High precision L1 and L2 measurements 
o 24 channels L1 C/A code, L1/L2 full cycle 

carrier 
o Extremely low latency (20 milliseconds) 
o Published horizontal accuracy:  10 mm + 

1ppm RMS 
o Published vertical accuracy:  20 mm + 1ppm 

RMS   
 

• Odom Hydrographics Digibar Pro sound velocity 
probe 

o Sampling rate:  10 Hz 
o Depth accuracy:  > 31 cm 
o Velocity accuracy:  +/- 0.3 m/sec 
 

• Applied Microsystems MicroSV sound velocity 
sensor 

o SV: time of flight 
o Sampling rate:  10 Hz or continuous 

programmable 
o Velocity accuracy:  0.05 m/sec 
o Sampling rate:  10 Hz 
o AC or DC power 
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                    Processing 

 
 

Geodynamics maintains a cluster of high-end computer workstations and file/backup servers for the most 
demanding geospatial data acquisition, processing and analysis. At geodynamics we specialize in high-end spatial 
data processing and analysis through geographic information science and 3D visualization.      
.   
        

Instrumentation: 
 

Hardware 
• Field 

o Custom rack mounted multibeam 
acquisition PC  

o 3.6 GHz Intel Pentium 4 processors 
with 800 MHz system bus 

o 2 GB of RAM 
o 512 Dual DVI graphics card 
o (2) 500 GB SATA hard drives 
o Simrad SIS & Applanix POS View 

acquisition software 
o CARIS HIPS/SIPS  
o (3) Fujitsu pentop navigation PC 
o (3) Maxtor external backup hard drives 

~ 850 GB of storage 
 
• Office 

o (4) high-end Dell GIS processing 
workstations 

o (2) Dell workstation laptops 
o (2) 1 TB RAID network attached 

storage devices 
o (4) Maxtor / Seagate external backup 

drives ~ 1.2 TB of storage 

Software 
• Multibeam / Side Scan 

o Caris HIPS / SIPS 6 sp2 
o Triton Imaging  ISIS 
o Triton Imaging BathyPro & DelphMap 

 
• Singlebeam 

o Hypack Max v. 6.2 sp1  
o Caris HIPS / SIPS 6 sp2 

 
• Topographic  

o Trimble Geomatics Office  
o Caris HIPS / SIPS 6 sp2 (Lidar) 

 
• GIS 

o ArcView 3.3a (Spatial, 3D & Image 
Analyst) 

o ArcGIS 9.1 (Spatial, ArcScene, 3D, 
Survey & Geostatistical Analyst) 

o Surfer 8.0 
o ArcIMS 




