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Marksman DP-INS

System overview
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INS Aiding Interface 

System overview



INS Aiding Interface 

Performance advantage of tight coupling



INS Aiding Interface 

LUSBL fix degrading to USBL
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Accuracy

Comparison of USBL aided loosely and tightly coupled performance

 



Accuracy

Accuracy

• GNSS levels of performance from 3 transponder DP INS is accurate enough
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Beyond Accuracy

Limited support for integrity

• Conservative error estimates to ensure 
Integrity

• Internal integrity monitoring

• Need to be able to pass integrity  warnings 
on to DP system



www.sonardyne.com

1. Introduction

2. INS Aiding Interface

3. Accuracy

4. Beyond Accuracy

5. DP System Interface

6. Summary

www.sonardyne.com

New interfaces for aided inertial sensors



DP System Interface

System interface considerations

Vessel

• Equipment installation considerations

• Control of deployment machine



DP System Interface

Freeze alarms due to precision

• Real world limitation when operating in 
benign conditions

• Sonardyne Marksman DP-INS

• Acoustic inertial position references are 
extremely precise 

• Marksman position only changing by +/-
1cm for 20 seconds (

• Freeze alarms are triggered in some DP 
systems

• This is due to a legacy failure mode where a 
failed PRS can continue to output old data



DP System Interface

No presentation of critical status information

• Legacy telegrams do not fully support Inertial 
navigation systems (INS)

• If INS aiding is lost the INS can drift

• Logic is needed to monitor 

• position error

• aiding source

• time since last aided

• Currently this is done in the reference system not the 
DP system

• Multiple alarms and thresholds set / displayed in 
multiple places creates usability problems

Tru
e

Unaided INS



DP System Interface

What about velocity and acceleration?

• When station keeping, net vessel forces needs to be 
zero to hold station

• INS measures force but converts it to position to 
send to the DP system

• DP system receives position information and 
converts it back to force required 

• Limited use of position error information 

• Sending position, velocity, attitude and even 
acceleration (the “navigation state”) to the DP would 
added integrity to the DP model.



DP System Interface

High integrity DP telegram
Existing Telegram High integrity telegram Comment

Header Y Y

Time N Y Not supported in most common legacy telegrams

Target ID Y Y

Integrity N Y PRS can flag loss of integrity

Last aided N Y Time since last acoustic update

Position Y Y Resolution to reflect precision of latest systems

Position error Y Y Used by the DP system to weight inputs

Depth Y Y

Speed N Y Speed information can refine control

Speed error N Y

Pitch Y Y

Roll Y Y

Heading Y Y

Aiding source N Y Check for unaided INS



DP System Interface

INS installation

 

Movement of pole INS w.r.t bridge INS 

Up to 0.3 degree 
pitch bias directly 
affects position 
accuracy 

Pole resonates at 2Hz 
approx 



DP Sensors Workshop

Thank you.
Any Questions?
jon.parker@sonardyne.com
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