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Introduction

It is vital that the Thales AUV’s are equipped with a very flexible triggering system to ensure that any acoustic interference (from triggerable systems) can be eliminated. It is expected that we will be able to trigger all the systems simultaneously but until all systems are installed on an AUV with the actual mechanical and acoustic coupling it is impractical to confirm this theory. We therefore require a triggering system that will allow us to meet any eventuality.

Basic Requirements

1) There will be a system integral to the Payload system that will generate the following triggers

a) RDI Trigger

b) SSS Trigger

c) SBP Trigger

d) Multibeam Trigger

2) The RDI must not be triggered faster than 4 times per second.

3) The Trigger system (6046) will generate an internal trigger referred to as the Master Trigger

4) The system will operate by relating triggers a, b, c, and d, to a master trigger.

5) The master trigger rate will be selectable between 1ms and 1000ms in 1ms steps

6) It will be possible to set a divisor value for each trigger channel such that they trigger the following times:-

a) One trigger is output for every master trigger

b) One trigger is output for every two master triggers

c) One trigger is output for every three master triggers

d) One trigger is output for every four master triggers

e) One trigger is output for every five master triggers

f) One trigger is output for every six master triggers

g) One trigger is output for every seven master triggers

h) One trigger is output for every eight master triggers

i) One trigger is output for every nine master triggers

j) One trigger is output for every ten master triggers

7) It will be possible to add a user definable delay to each channel between 1ms and 1000ms in 1ms steps.

8) Each trigger output will be configurable in length

9) Each trigger output will be configurable in polarity

10) Each trigger output will be configurable in edge

11) It would be desirable to be able to select the input trigger for each trigger channel such that for example the SSS is triggered by the Multibeam system but has a divisor of 2 so that for every two multibeam pings the SSS is triggered. This however is not essential as the above requirements allow this to be defined through the relationship to the master trigger.
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Fig 1, All related to Master Trigger 

Fig 2 (Including Trigger input select for each channel)

The above diagrams are conceptual block diagrams, they should not imply that a custom hardware solution is required. Having a 1ms resolution on the output timing should be ample for our purposes and so is well within the capability of a software solution running on a micro controller (or cots timing board). I am hampered when thinking about trigger timing by my history of dealing with the same problem on survey ships, in which case everything was strung together with BNC cables and little black box’s performing the functions represented in the diagrams.

Fig 1 shows the concept in it’s most basic form. With a system such as this two different trigger rates can be accommodated reliably with one rate being at the master trigger rate and a second rate being at a multiple of the master trigger rate. Worked example 2 shows the limitation of the system represented in fig1. For the ability to have systems operating  at more than two rates the system represented by figure 2 is required.

It is expected that Ping timing and survey system range settings will be related to vehicle altitude. 

The Multibeam system is expected to operate at a range setting of 6 times the vehicle altitude 

The Side Scan Sonar System is expected to operate at a range setting of 8 times altitude.

If we assume a sound velocity of 1454m/s we can work out the maximum ping rate for a particular altitude to be 11ms per meter of altitude. Eg altitude of ten meters results is a maximum trigger rate of 111ms. 

Due to the nature of the RDI system it may be desirable to trigger this system in it’s own time slot. The RDI outputs a pulse who’s length is significant in relation to the altitude. It would therefore be desirable to give the RDI a timeslot relating to twice the time requried for the pulse to travel to the seabed and back or 2.75ms per m. In this scenario we get a maximum trigger rate of 13.75ms per m of altitude. 

Worked Example 1

Assuming a 10m vehicle altitude and a requirement for the RDI to be fired independently of the SSS and SBP.

At a 10m altitude we find the master trigger rate should be set to 172ms

The RDI is not capable of shooting at that speed so there should be a divisor of 2 applied to the RDI system resulting in a little under 3 pings per second from the RDI

The Multibeam SBP and SSS should all fire after the RDI and so a delay of 28ms needs to be applied to these channels.

Worked Example 2

Assuming a 50m vehicle altitude and the capability to fire the RDI with the SSS/SBP & Multibeam

At 50m altitude we need to set the SSS range to 400m this gives a maximum ping rate of 550ms.

550ms is rather slow for the multibeam so at this altitude we may decide to fire the multibeam at twice the rate of the SSS therefore we chose 275ms for the master trigger

The RDI can fire at this rate so we do not need to apply a devisor to this trigger.

The SSS would require a divisor of 2 to be applied to its trigger

We do not need as much range on the SBP and can chose to fire it every time the multibeam fires. However to conserve power we can  fire the multibeam at a slower rate than the SSS and chose a divisor of 4 for this channel.

Example 2 shows the desirability of being able to use triggers other than the master trigger as the input to a system, if the SSS trigger and the SBP trigger are synchronised to the master trigger independently it is likely that SBP interference will be viewed on the SSS record.  

The diagram below shows a master trigger with SSS and SBP triggers both being derived from the master trigger. If we assume that the master triggers are numbered 1 to 12 from left to right we can see that the SSS trigger is operating on every even numbered master trigger. In order to ensure there is no SBP interference don the SSS system we wish to ensure that the SBP fires on every other SSS trigger, however when using a simple divider circuit with the Master trigger as input can result in a number of possibilities. Either the  SBP trigger will occur on even numbered master triggers as is intended or it may occure on every fourth Odd numbered master trigger and therefore will cause transmission interference on the SSS system.
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The diagram above shows the problem with relating all triggers to the master trigger. Both possibilities for the SBP trigger are operating at the same rate but because the SBP trigger is not related to the SSS trigger it is quite possible that the SBP will trigger whilst the SSS is recording. 

Regards

J. H. Titcomb.
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