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Introduction 
The R/V Kilo Moana undertook an engineering shakedown leg (KM1505) in order to perform geometric 

calibrations (‘patch tests’), swath coverage assessments, and data quality evaluations for the vessel’s 

Kongsberg Maritime EM122 and EM710 multibeam echosounders.  Data were collected southwest of 

Honolulu during April 28-29, 2015 (Figure 1).  Paul Johnson and Kevin Jerram provided logistical and 

technical support for mission planning, data collection, and analysis.  Most tasks planned for the EM710 

were completed, whereas poor data quality for the EM122 precluded further testing and curtailed 

operations a day early.  These issues are presently under review by Kongsberg Maritime, Gates Acoustic 

Services, the Ocean Technology Group at the University of Hawaii at Manoa, and the Multibeam 

Advisory Committee.  This report presents: 

1. a history of documented changes to system geometry for the EM710 and EM122, including 

modifications made during KM1505; 

2. an overview of the data collected and the processing methods applied; 

3. results of the geometric calibration (‘patch test’) for the EM710; 

4. swath coverage / extinction data for both the EM122 and EM710; 

5. vessel self noise as measured by the EM122 multibeam receiver at various speeds; and 

6. EM122 transducer impedance data to document transducer health. 

 

Figure 1.  Planned EM122 and EM710 system test sites.  Green tracklines are ship tracks for the 2012 shipboard acceptance tests.  
Sites for KM1505 were selected based on operational depth ranges, seafloor features, and availability of preexisting data.  
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Survey System Components 
The mapping systems consist of the following primary components: 

EM122 

1. Kongsberg Maritime EM122 multibeam echosounder (12 kHz), v1.3.2, s/n 109 

2. Kongsberg Maritime Seafloor Information System (SIS), v4.1.3 

EM710 

3. Kongsberg Maritime EM710 multibeam echosounder (70-100 kHz), v2.5.3, s/n 219 

4. Kongsberg Maritime Seafloor Information System (SIS), v4.1.5 

MRU 

5. Applanix POS/MV-320 v4 MRU, s/n 2319 

6. Trimble BD950 GPS receivers 

Sound Speed 

7. AML Oceanographic surface sound speed sensor 

8. Sippican expendable bathythermograph (XBT) profiling system 

 

Activities 
Cruise activities included a review of system geometry for both echosounders and the navigation 

system, calibration for residual angular offsets of the motion sensor (‘patch test’) for the EM710, and 

ship speed self noise testing as measured by the EM122 receiver.  A patch test for the EM122 and 

accuracy evaluations for the EM122 and EM710 were not completed due to early return of the ship to 

port to address EM122 operational issues. 

Overview of System Geometry 
In this report, we use the term ‘system geometry’ to mean the linear and angular offsets of the primary 

components of the multibeam mapping systems, including the transmit arrays (TX), receive arrays (RX), 

ship motion sensor (MRU), and GPS antennas.  These parameters are critical for data collection in an 

unbiased and repeatable manner. Of particular interest for system geometry during KM1505, the GPS 

antennas were removed, reinstalled on a new mast, and then resurveyed by Westlake during a shipyard 

period in Portland, Oregon, in February, 2015.  The Westlake survey results (provided as a spreadsheet 

at the start of KM1505) were reviewed alongside existing configurations in the Kongsberg and Applanix 

software and compared to previous surveys in 2005 and 2012.  Table 1 presents a chronological outline 

of documented modifications to system geometry. 

 

Note that various reference frames are in active use for the vessel and its sensors.  The vessel reference 

frame established by BLOM in 2005 has its origin at the centerline on the stern, in plane with the bottom 
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of the hulls, with +X toward the bow, +Y to starboard, and +Z upward; angular offsets are described 

directly and without formal sign convention in the BLOM survey.  This reference frame was maintained 

for a second survey performed by IMTEC during the EM710 installation in 2012.  Sensor positions and 

orientations in the BLOM and IMTEC surveys were translated into the (coincident) Kongsberg and 

Applanix reference frame with origin on a granite block in the sonar room, +X toward the bow, +Y to 

starboard, and +Z downward.  Vessel rotations in the Kongsberg/Applanix reference frame follow the 

right-hand rule, by which roll is positive with starboard side down, pitch is positive with bow up, and 

yaw is positive with bow rotation to starboard (compass convention). 
 

Table 1. Documented changes to MBES system geometry. 

Date Location Event References and Notes 

2005 Mar Brisbane, Aus. 

Establish vessel reference frame; 

determine linear and angular offsets for 

granite block, EM120 arrays, IMU, GPS 

antennas, reference points 

BLOM Maritime survey report 

2010 Jan Portland, OR EM122 arrays installed and patch tested  

2012 Feb-Mar Portland, OR 

Reestablish BLOM reference frame using 

EM122 TX; determine linear and angular 

offsets for EM122 and EM710 arrays 

IMTEC survey report1 

2012 Mar 
Portland, OR to 

Honolulu, HI 

Review system geometry; correct primary 

GPS antenna height error 

MAC QAT report1 

2012 Jul Honolulu, HI 

Review system geometry; patch test 

EM122 and EM710 to determine residual 

MRU angular offsets 

MAC SAT report 

2015 Feb Portland, OR 
GPS antenna mast replaced; ship 

surveyed by Westlake 

Westlake survey spreadsheets 

2015 April Honolulu, HI 

Review system geometry; adjust primary 

GPS antenna lever arms in POS/MV 

software per Westlake survey; restore 

EM710 RX pitch to +0.007° per geometry 

review1; patch test EM710; EM122 not 

patch tested due to operational issues 

MAC QAT EM710 report (this 

document); Westlake survey 

spreadsheets 

 
 

1 The 2012 QAT report notes that the EM710 RX pitch offset in SIS was found to be -0.01° and changed to +0.007°.  This offset is +0.007° (forward 

side up) in the 2012 IMTEC report and +0.007° under the Kongsberg sign convention.  According to the Kongsberg user manual (p. 29-30 of EM710 

Installation Manual, document 164851/C) and descriptions provided by Scott Ferguson, the version of SIS employed in 2012 required pitch and 

roll sign inversions for transducers installed 180° from normal orientation (as with both EM710 arrays).  Thus, this pitch offset entered as +0.007° 

should have been entered in SIS at that time as -0.007°.  All other EM710 pitch and roll values were properly inverted.  Fortunately, this very small 

RX pitch offset error is smaller than the typical angular resolution of patch tests and likely had a negligible effect on the bathymetry, owing to the 

orientation of RX beam patterns.  The version of SIS installed for the EM710 as of KM1505 (version 4.1.5) attempts to clarify this sign inversion 

issue by maintaining the vessel-relative sign convention for all angular offsets and asking the user to indicate the installed transducer orientations.  

Because the pitch and roll offsets were reinverted during the SIS upgrade, the +0.007° RX pitch value entered originally was reinverted as -0.007°.  

After review by Jerram, Johnson, and Ferguson, the EM710 RX pitch offset was changed to +0.007° at the start of KM1505 to match the 2012 

IMTEC survey value under the Kongsberg sign convention.  All other EM710 pitch, roll, and yaw offsets appear to have transitioned into the latest 

version of SIS without incident and match the IMTEC survey values under the Kongsberg sign convention. 



6 
 

EM122 and EM710 System Geometry and SIS Parameters (29 April 2015) 
Table 2 includes the linear and angular offsets of the arrays and MRU as entered in SIS for the EM122 

and EM710 at the end of KM1505 on April 29, 2015.  Aside from adjusting the EM710 RX array pitch 

offset (see note in Table 1), no further modifications were required after patch testing or were made to 

the SIS Installation Parameters (Figure 2, 3).  Additional screenshots of SIS parameters are available in 

the Appendix.  The EM122 parameters in Table 2 represent the survey configuration based on existing 

documentation but without verification of the angular offsets during KM1505.  The EM710 offsets 

represent the survey configuration to be used after KM1505, based on existing documentation and 

patch test results.  Values are with respect to the Kongsberg (SIS) reference frame.  The EM710 

parameters are to be used until sensor locations or orientations are modified or it is determined that a 

new patch test should be undertaken.  The EM122 angular offsets remain unverified and it is highly 

recommended that a patch test be completed after data quality issues are resolved. 

Table 2. EM122 and EM710 SIS PU parameters for linear and angular offsets at the end of KM1505.  Note that MRU linear 
offsets are not specified because navigation data output from the POS/MV navigation system are valid at the granite block, 
which is at the origin of the Kongsberg reference frame. 

SIS PU Parameters X (m) Y (m) Z (m) Roll (°) Pitch (°) Yaw (°) 
Vessel Reference Origin 0.000 0.000 0.000 - - - 

Navigation Reference Point 0.000 0.000 0.000 - - - 

EM122 
TX Array -3.2700 -0.0530 0.8030 -0.064 +0.024 +0.026 
RX Array +1.1560 -1.2250 +0.8040 -0.075 -0.035 +0.017 

MRU - - - -0.08 -0.15 +0.06 

EM710 
TX Array +11.8435 -1.1197 +0.5531 +0.233 -0.190 +0.016 

 RX Array +10.8252 -1.2274 +0.5561 +0.265 +0.007 +0.101 
MRU - - - -0.03 +0.06 +0.20 

  

 

Figure 2. EM122 SIS screen captures of PU parameters for linear and angular offsets of the system components following KM1505. 
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Figure 3. EM710 SIS screen captures of PU parameters for linear and angular offsets of the system components following KM1505. 

 

EM710 Calibration 
 

 

Figure 4.  Layout of the KM1505 operational areas for the EM710 patch testing (background data from the University of Hawaii 
SOEST Main Hawaiian Islands Multibeam Synthesis). 
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The EM710 was calibrated to determine the residual angular offsets of the MRU in the order of pitch, 

roll, and yaw.  Data were collected in depths of 415-530 m over distinct seabed features southwest of 

Oahu (Figure 4).  Descriptions of the rationale for calibration line planning are available under Tech 

Resources on the MAC website (mac.unols.org). 

 

An XBT profile was acquired to full depth (550 m) and showed a well-mixed upper water column prior to 

calibration.  The XBT profile was processed using WinMK and SVP Editor to remove spurious sound 

velocities, apply salinity data from the World Ocean Atlas, extend the cast to 12,000 m per SIS 

requirements, and load the resulting sound speed profile into SIS.  Surface sound speed data were 

collected using a flow-through system with a sea chest adjacent to the transducer arrays.  No refraction 

artifacts were readily apparent during calibration. 

 

All calibration lines were collected at a vessel speed of 7-9 kts over ground (except one latency line 

collected at 11.5-12 kts); these speeds provided the minimum required steerage under the prevailing 

seas and winds.  To maximize ping rate and sounding density, the EM710 was configured as follows: 

 

Depth mode:   AUTO 

Dual-swath mode:  enabled (dynamic) 

Transmit mode:  FM enabled (unchecked) 

Yaw stabilization: enabled (rel. mean heading) 

Pitch stabilization: enabled 

Beam spacing:  High density equidistant 

Swath (port/stbd): Pitch:  15°/15° 

   Roll:  70°/70° 

   Yaw:  50°/15° and 15°/50° (adjacent lines) 

   Latency:  15°/15° 

 

Aside from the EM710 RX array pitch adjustment described in Table 1, all calibration survey data were 

collected using the post-2012 SAT angular offsets as the initial starting point for real-time processing in 

SIS.  Angular offsets were determined in the order of pitch first, roll second, and yaw third; to minimize 

the effects of coupling of angular offsets, each calibration result was entered into SIS prior to data 

collection for the next calibration.  The high-speed latency line was collected and verified during a transit 

along the first pitch calibration line.  Calibration tools in SIS, Caris HIPS 9.0, and a pre-release version of 

QPS Qimera hydrographic software packages were used to separately evaluate each set of calibration 

lines.  Results from independent examinations of each calibration dataset by Johnson and Jerram, using 

all three tools, were in excellent agreement. 
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EM710 Calibration Results 
No clear trends suggesting residual angular offsets were observed for the pitch, roll, or yaw datasets 

when evaluated using all three of the calibration tools (Table 3).  Accordingly, MRU pitch, roll, and yaw 

offsets were left unchanged in SIS.  No navigation latency was apparent in the latency calibration lines or 

in any data collected during KM1505.  Figures 5-8 depict example transects using the Caris HIPS Subset 

Editor calibration tool for the pitch, roll, and yaw calibration data sets.  The final value for each offset is 

based on examination of multiple transects in the Caris, SIS, and Qimera calibration tools.  The results 

from all calibration tools agreed and represent the final residual angular offsets applied to the MRU 

Installation Parameters in SIS (Table 2). 

 

Table 3. Summary of the MRU angular offsets and navigation timing error for the EM710 SIS configuration. 

Offset Pre-KM1505 Value KM1505 ‘Residual’ Post-KM1505 Value 

MRU Pitch -0.06° +0.00° -0.06° 

MRU Roll -0.03° +0.00° -0.03° 

MRU Yaw +0.20° +0.00° +0.20° 

Nav. Timing 0.00 s 0.00 s 0.00 s 

 

 

 

Figure 5. Example subset of the EM710 pitch calibration data in Caris HIPS 9.0 yielding a residual MRU pitch offset of 0.00°.  
Vertical exaggeration is 20X in the subset window.  No change was made to the MRU pitch offset in SIS for the EM710. 
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Figure 6. Example subset of the EM710 roll calibration data in Caris HIPS 9.0 yielding a residual MRU offset of 0.00°.  Vertical 
exaggeration is 20X in the subset window.  No change was made to the MRU roll offset in SIS for the EM710. 
 

 

 

Figure 7.  Example subset of the EM710 yaw calibration data in Caris HIPS 9.0 yielding a residual MRU yaw offset of 0.00°.  
Vertical exaggeration is 20X in the subset window.  No change was made to the MRU yaw offset in SIS for the EM710. 
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Figure 8. Example subset of the EM710 latency calibration data in Caris HIPS 9.0 yielding a negligible navigation timing error.  
Vertical exaggeration is 20X in the subset window.  No change was made to the navigation timing offset in SIS for the EM710. 

 

EM710 Achieved Coverage 
 

 

Figure 9.  EM710 survey and transit lines used for the swath coverage assessment. 
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The EM710 swath coverage performance was evaluated by tracking the outermost port and starboard 

soundings from all data acquired during the patch test and parts of the transits (Figure 9).  Figure 10 

depicts the acrosstrack coverage versus depth up to approximately 1800 m.  Ideally, all data included in 

the swath coverage analysis should have been collected in automatic angular coverage mode, automatic 

depth mode, and FM transmit mode in order to calculate the swath width as a function of depth using 

settings optimized by the EM710 for maximum coverage.  However, other test activities were being 

undertaken during the cruise and the data utilized to produce the coverage plots were collected with 

many different Runtime Parameters, including limitations to the angular coverage (during patch testing 

only), changes to the depth mode, and both CW and FM transmit modes. 

 

 

Figure 10.  EM710 coverage achieved during KM1505, primarily in depths greater than 250 m.  Data points are the outermost 
port and starboard soundings from each ping.  Colors of the points are based on the backscatter strengths of the contributing 
soundings. 
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Figure 11.  Swath coverage achieved during the 2012 SAT conducted over similar survey areas. 

 

Swath width observed during KM1505 compared favorably with 2012 SAT results (Figure 11), providing 

acrosstrack coverage of 6 times water depth in shallow waters up to 250 m depth and 4-5 times water 

depth to approximately 700 m depth.  At depths greater than 700 m, swath width as a function of depth 

decreased steadily to less than 1 water depth at approximately 1800 m where the system can no longer 

reliably track the seafloor.  In addition to showing no significant change from 2012, the coverage 

achieved during KM1505 is comparable to other EM710 installations (e.g., R/V Falkor) and indicates that 

the system is performing well. 
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EM122 Complications 
Upon initiating survey operations with the EM122, it was immediately recognized that there were 

serious data quality issues which would preclude calibration and accuracy assessments (two primary 

objectives of this system evaluation).  Figure 12 depicts poor data quality acquired in SIS during KM1505.  

Data from KM1502, the earliest cruise for which data are available after the shipyard period, were 

processed in Caris during KM1505 and show similar artifacts (Figure 13).  Several datasets from 2014 

were processed to determine the timeframe of when this issue first arose; Figure 14 depicts excellent 

data quality from the last cruise (KM1424) before entering the shipyard in Portland, Oregon. 

 

 

 

Figure 12.  Screenshot of SIS during EM122 data collection in DEEP mode showing poor data quality in 2388 m depth.  Sector 
boundaries are plainly evident, as is an apparent ringing in the water column data as portrayed by SIS.  The ringing artifact was 
not apparent in other (shallower) depth modes.  This will be investigated further with water column processing software. 
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Figure 13.  KM1502 EM122 data processed in Caris HIPS 9.0.  These data were collected during the transit from the Portland, 
Oregon, shipyard to Honolulu, Hawaii, in March, 2015. 

 

 

Figure 14.  KM1424 EM122 data processed in Caris HIPS 9.0.  These data were collected shortly before entering the shipyard in 
Portland, Oregon.  Data quality is excellent overall. 

 

EM122 RX Vessel Self Noise 
Upon realizing the timing and degree of degradation in data quality, the MAC and Ocean Technology 

Group at the University of Hawaii at Manoa immediately initiated dialog with Kongsberg Maritime and 

Gates Acoustic Services to investigate root causes.  Vessel self noise was measured over a range of 

propeller speeds using the EM122 RX array to investigate whether excessive vessel noise near 12 kHz 
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could be a major factor in the poor data quality observed during KM1505.  Ten measurements were 

made at each speed using the BIST Logger script.  Only starboard generators were running during these 

noise tests to reduce noise in the port hull (location of arrays).  Results of each speed test are presented 

across all RX channels for each test (Figure 15) and as a scatter plot for the entire array (Figure 16). 

  

As of writing, Kongsberg Maritime has suggested that the root cause of poor EM122 data quality is 

related to excessive shipboard noise near 12 kHz.  Gates Acoustic Services has examined the EM122 RX 

vessel noise data collected during KM1505 and compared these results to 2010 and 2012 data.  These 

comparisons show a significant increase in vessel self noise measured by the EM122 RX array (15-20 dB 

re 1 µPa at 12 kHz) compared to historical noise tests at propeller speeds of 0-120 RPM (Figure 17).  

Most strikingly, the increase is seen across all staves even at a propeller speed of 0 RPM (Figure 18).  

Considered alongside the decrease in data quality from 2014 to 2015, these test results confirm a major 

increase in shipboard acoustical and/or electrical noise sources corresponding to the shipyard period. 

 

 

Figure 15.  Vessel self noise measured with the EM122 RX array (bottom) at various propeller speeds (top) during KM1505.  RX 
channel 10 shows consistent, abnormally high noise levels. 
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Figure 16. Mean and median vessel self noise measurements with the EM122 RX array during KM1505.  The separate clusters of 
elevated points at each speed correspond to an abnormality for RX channel 10. 

 

 

Figure 17. EM122 RX noise level at 12 kHz measured on April 29, 2015, at propeller speeds of 0-120 RPM with comparison to 
previous ship visits.  2015 data represent the means of ten tests collected at each speed.  A major increase in noise levels at the 
receiver is evident at all speeds, suggesting a significant new source of electrical or acoustic interference onboard.  Figure 
produced by Gates Acoustic Services. 
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Figure 18.  EM122 RX noise level at 12 kHz measured by each array stave with propellers secured on April 29, 2015.  2015 data 
represent the means of ten tests.  Comparison to previous ship visits show a significant increase in measured noise across the 
array.  The two regions of elevated noise observed in 2012 were associated with two RX array modules that were replaced by 
Kongsberg Maritime prior to KM1505.  Note that stave 10 consistently shows elevated noise levels through all 2015 tests. 

 

EM122 TX Impedance 
Prior to KM1505, TX BIST and full-system BIST reports were collected.  Figure 19 depicts the acoustic 

impedance versus TX slot and channel, with red grid cells indicating abnormal elements.  The system 

identified 36 elements with high impedance and 2 elements as ‘open,’ yielding a 4.3% rate of element 

abnormality; this rate is below the nominal 10% threshold for concern set by Kongsberg.  It is strongly 

recommended that TX channel BIST reports be collected on a routine basis (at the start of each survey, 

at a minimum) to monitor impedance trends and transducer health. 

 

To collect TX channel BIST reports, it is necessary to open the command prompt and enter the following 

commands: 

1. type ‘telnet -f TX_bist_date_and_file_name.txt 157.237.14.60’ and hit ENTER 

2. type ‘bist’ and hit ENTER 

3. type ‘30’ and hit ENTER 

a. wait for the TRU to run the BIST 

4. type ‘31’ and hit ENTER 

a. wait for the TRU to run the BIST 

5. type ‘32’ and hit ENTER 
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a. wait for the TRU to run the BIST 

6. type ‘33’ and hit ENTER 

a. wait for the TRU to run the BIST 

7. type ‘34’ and hit ENTER 

a. wait for the TRU to run the BIST 

8. type ‘-1’ and hit ENTER 

9. close the command prompt or ‘exit’ and hit ENTER 

Please forward all BIST reports to the Multibeam Advisory Committee for analysis. 

 

 

Figure 19.  EM122 TX acoustic impedance measured during KM1505.  Each line in the top figure represents impedance for a 
single TX slot over all 36 channels.  In the top figure, high values suggest element abnormality.  The bottom figure is another 
representation of this, plotting acoustic impedance as colored grid nodes referenced to TX slot and channel number; in this 
figure, red indicates high or ‘open’ impedance. 
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EM122 Achieved Coverage 
Under normal circumstances, coverage testing is performed to assess swath width as a function of 

depth.  The swath coverage achieved is typically commensurate with the quality of the data collected.  

Figure 20 shows severe limitation in swath coverage compared to the 2012 SAT swath coverage (Figure 

21).  The performance during KM1505 is not expected to be representative of normal performance of 

the EM122 once the root cause(s) of poor data quality is addressed. 

 

 

 

Figure 20.  Swath coverage achieved during KM1505, showing severe limitations associated with data quality degradation.  The 
root cause(s) is under investigation. 
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Figure 21.  EM122 swath coverage achieved during the 2012 SAT indicated normal performance.  See the 2012 SAT report for 
additional information. 

 

 

Installation Parameter Modifications - Timing 
EM710 and EM122 Installation Parameters in SIS were compared while attempting to identify potential 

causes of poor EM122 data quality.  Two differences in timing configuration were identified and 

modified per recommendations from Kongsberg Maritime engineer Tony Dahlheim.  These 

modifications were made pierside at the conclusion of KM1505 (30 April 2015), so there was no 

opportunity to evaluate any differences in data quality associated with timing configurations.   

 

1. The time source used to set the PU clock (PU Communication Setup  Clock Setup  ‘Source’) 

was ‘Active pos. system’ for the EM122 and ‘External ZDA Clock’ for the EM710.  Both systems 

were configured to ‘External ZDA Clock.’ 

 

2. The time source used to log position data (Sensor Setup  Settings  ‘Time to use’ under 

‘Positioning System Settings’) was ‘Datagram’ for the EM122 and ‘System’ for the EM710.  Both 
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systems were configured to ‘Datagram.’  The EM710 SIS Reference Manual (v4.1.2, p. 286) 

states (paraphrased here) that when ‘Datagram’ is selected (as it had been for the EM122), it is 

assumed that: 

 

a. the PU clock is set from External ZDA Clock (which had not been done for the EM122), 

b. the PU system clock and the positioning system clock are synchronized with the 1PPS 

signal, and 

c. there is no time difference between the two clocks. 

Though it is not certain to what degree these mismatches may have affected EM122 data 

quality, the issues observed during KM1505 did not appear to be obviously timing-related. 

 

Modifications and Recommendations 
 

1. It is highly recommended that the University of Hawaii works with Gates Acoustic Services and 

the MAC to determine the potential sources of noise plaguing operation of the EM122.  

Following resolution of this issue, a follow-up visit by the MAC should be arranged to conduct a 

patch test, coverage assessment, and accuracy evaluation (as originally planned for KM1505). 

 

2. The file recording duration was reduced from 8 hours to 1 hour for both EM systems to avoid 

potentially large data loss during acquisition or difficulty in working with large files. 

 

3. The reference sheet for OTG technicians should be updated to match all values in SIS and 

POS/MV, perhaps using screenshots to further simplify the check before each mission. 

 

a. EM710 TX array pitch was listed as 0.019° on the cheat sheet.  The value of 0.19° 

entered in 2012 was correct for the version of SIS installed at that time; it appears this 

value was maintained correctly in SIS and reinverted properly to -0.19° in the current 

version. 

b. EM710 MRU yaw was listed as +0.020° on the cheat sheet.  The value of +0.20° 

presently entered in SIS is correct for the current version. 

 

4. A significant heave artifact (upwards of 1 m in amplitude, peak-to-trough) became apparent 

during EM710 roll calibration when heading with the swell (Figure 22).  This artifact was less 

severe heading into the swell and appeared to subside completely on headings across the swell 

direction (e.g., during pitch, yaw, and latency calibrations).  Vessel heave data during the first 

roll calibration line (course 270°) show periods of approximately 11 s and amplitudes 

approaching 4.5 m (peak to trough).  These values were reduced to 8 s and 2 m, respectively, 

during the second (reciprocal) EM170 roll calibration line heading into the swell (course 090°).  

While the heave artifact did not noticeably impact the roll calibration procedure, it does reduce 
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the quality of the bathymetry and should be addressed by adjusting heave filter settings or using 

post-processed heave data for bathymetry.  In theory, logging TrueHeave with the POS/MV 

system would better facilitate heave correction in post-processing. 

 

 

 

Figure 22. Heave artifact apparent in bathymetry heading with the swell (top) during EM710 roll calibration. 
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Appendix 

EM122 Installation Parameters – End of KM1505 
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EM710 Installation Parameters – End of KM1505 

 

 
 



30 
 

 
 



31 
 

 
 



32 
 

 
 



33 
 

 
 

 


