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1 Scope 

This document details the processing of the Kongsberg GeoAcoustic LTD, GeoSwath 

Plus wide-swath sonar. The document assumes that the sonar is mounted 

conventionally on a vertical pole mount with the forward axis directed towards the bow.  

2 Vessel Configuration 

The Kongsberg GeoSwath Plus is a two-transducer interferometer with both port- and 

starboard-facing transducers mounted on the same head assembly. The transducers 

are typically angled toward the seafloor by about 30-degrees as measured from the 

vertical. This is the same as a 60-degree inclination angle as measured from plumb: 

 

Figure 1 - Conventional arrangement of GeoSwath Plus Transducers 

 

To configure the GeoSwath Plus in the Chesapeake Vessel Editor (VE): 

1. Add a Swath Bathy sensor with a sensor model set to GeoAcoustic GeoSwath.   

2. Configure the X, Y and Z lever arms relative to the Vessel Reference Point (VRP) 

as appropriate for the vessel.  

3. To configure the orientation of the individual GeoSwath channels with the 

manufacturer defaults: 

a. Set channel 0 (port-facing transducer) with Roll of -60 degrees. 

b. Set channel 1 (starboard facing transducer) with Roll of -60 degrees.  

c. Set channel 0 heading rotation to +180 degrees. 

d. No Pitch values are required. 
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Figure 2- Example vessel configured for use with the GeoSwath Plus using the manufacturer's default 
installation angles 

 

When properly configured, the vessel editor will display the port and starboard sonar fans as 

shown in Figure 3: 

 

 

Figure 3- Example vessel properly configured for use of the GeoSwath Plus. 
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3 Data Import 

GeoSwath Plus bathymetric data is stored in *RDF files. SonarWiz can import these 

files directly using the Post Processing Tab > Import > Bathymetry Files… > Open 

dialog. There are no special settings for RDF bathymetry files at this time. 

Auxiliary data such as observed tide data, sound velocity casts and post-processed 

navigation files should be loaded into SonarWiz using the standard procedures at this 

time. 

4 Merge 

The Merge process converts raw sonar data into bathymetry. The initial merge settings 

for processing GeoSwath Plus data are shown in Figure 4.  SonarWiz configures these 

settings automatically when the GeoSwath sensor is added to the vessel.  

 

Figure 4 - Recommended merge settings 
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Merge settings can be left at their default values. However, it is recommended that the 

user review Height computation and Sound Velocity settings and use the most accurate 

data available.  

It is HIGHLY recommended to use the Downsampling filter with GeoSwath Plus data. 

The Downsampling filter collects the raw sounding data into either equidistant or 

equiangular bins, and then returns a single aggregate value for each bin. In this way, 

the data volume is reduced and the precision of the data is increased. 

The default bin type is equidistant, this should produce satisfactory results for most 

natural seafloors types. However, equidistant bins cannot represent vertical surfaces 

such as seawalls, quay footings, etc. Use the equiangular option for these cases. 

Setting the bin size to about 1/4th the ultimate spatial resolution of the deliverable 

product is recommended (for example, use 0.25 m bins if the deliverable is 1 m 

resolution).  

 

Figure 5 - Example of median downsampling filter 
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The difference between the mean and median options on the down sample filter are as 

follows: 

1. The median filter sorts all the samples in each bin and returns the sample with 

the median depth. 

2. The mean filter averages together all of the samples in each bin and returns an 

aggregate “average” sample. 

5 Filtering 

Good use of the SonarWiz filter system is essential for extracting reliable bathymetry 

from the GeoSwath Plus data without resorting to extensive manual editing. The best 

strategy is to start with the default filter settings, examine the results, and then re-filter 

the data with refined filter settings.  

Consider the following GeoSwath Plus cross-section processed without any filtering or 

downsampling (See Figure 6). The good seafloor samples are concentrated around 8 m 

water depth. All of the remaining soundings are undesirable artifacts. Our goal is to 

remove the artifacts without removing seafloor data. 

 

Figure 6 - Unfiltered GeoSwath Plus data 

To begin, start by merging the data using the default merge and filter options. For the 

GeoSwath Plus, this will include the Down sample filter on the Merge Dialog and the 
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Filter settings as shown in Figure 7. The first default filter is the Range filter, which clips 

out the strong surface return near the transducer. Next, is the cutoff angle filter, which 

trims the far edges of the swath at about ±70°. Next, the density filter is run with a high 

density count, the idea is to leverage the fact that the GeoSwath collects a lot of data on 

the seafloor but the bad data above and below the seafloor is not as dense and can be 

eliminated. Finally, the water column filter is run, which strips out most data above the 

seafloor. 

 

Figure 7 - Default filter settings for the GeoSwath Plus interferometer 
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The resulting profile after running the default filters is shown in Figure 8. Almost all of the 

bad data above the seafloor has been removed. There remains some artifacts below 

the seafloor that can be eliminated by adding some additional filtering. 

 

Figure 8 - Cross-section of bathymetry after merge with default filter settings 

Re-open the Merge dialog and click Next to page through to the filter Settings page, 

leaving the previous merge and filter settings alone. Now that we know the bathymetry 

is located around 8 m water depth, we can safely turn on the Bathymetry Box filter to 

clip out data above and below the expected seafloor. To help remove spikes in the data, 

we can also turn on the Along Track filter with the default options. The changes to the 

filter dialog are shown in Figure 9.  
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Figure 9 - Revised filter settings showing addition of Box Filter and Along Track Filter 

 

Then click OK to remerge the data with the refined filter settings. The resulting 

bathymetry is shown in Figure 9.  
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Figure10 -Refined bathymetry cross-section after tuning filter settings 

Once you are satisfied with the merge and filter settings. Select the filtered line in the 

Project Explorer. Right-Click the line and select Settings from the context menu to open 

the file’s Settings dialog. Click the Make these the project default settings button to 

update the project with the refined settings as shown in 11. From this point forward, all 

lines imported into the project will start with these merge and filter settings. 
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Figure 11 - Update the project default settings 

6 Calibration and Processing 

The GeoSwath Plus should be calibrated using standard procedures for a two-

transducer system. From this point forward, the data can be processed using standard 

procedures. 
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