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A beautiful sunny day in Yellowknife! The second day of our trip north - for the DRDC 
Ops Team at least. For others, this particular project has been going on for some time. 
Since I haven’t met these people yet, introductions in the newsletter will have to wait. I’ll 
be introducing you to the various groups as I get to meet and know about them. I can tell 
you that most of the people in the camps are hydrographers and Tim Janzen, who is from 
Canadian Hydrographic Services (CHS), will be the Camp Manager of the Main Camp 
when we arrive there. Jon Biggar also from CHS (I think) is the Camp Manager initially.  

The first newsletter probably gave the mistaken idea that Project Cornerstone is all 
DRDC. That certainly isn’t the case. The Dept. of Fisheries and Oceans (DFO) and CHS 
are leaders in Project Cornerstone. Jacob Verhoef is the UNCLOS Director for NRCan 
and therefore the person leading Canada’s efforts to substantiate the countries extended 
continental shelf, as defined by the United Nations Convention on the Law of the Sea 
(UNCLOS). Julian Goodyear is the UNCLOS Director for DFO. If you would like to 
know more about the UNCLOS and the bigger project that has resulted in our coming to 
the Arctic, then visit the following link: 
http://www.nationalpost.com/news/story.html?id=556804. By clicking on ‘Related 
Topics,’ in particular the ‘Jacob Verhoef’ link in the list you will find many news stories 
on the background for this field trial.  

DRDC, in partnership with NRCan, has taken on the task of providing two long-
endurance AUVs that are capable of operating in very deep water and mapping the 
bathymetry while prowling along deeply submerged in the ice-covered water. DRDC’s 
involvement is just one small part of the overall effort for the UNCLOS. Our project is 
actually a fairly risky project technologically as it involves a combination of factors that 
include autonomous operation, deep submergence, long endurance, vast amounts of data, 
a very short development cycle, and a particularly difficult recovery operation for the 
AUVs.   

http://www.nationalpost.com/news/story.html?id=556804


 

The two Explorer AUVs during testing at CFMETR.  

The plan for using the AUVs is as follows. First, a large hole, about 7 x 2 m, will be cut 
in the 2-m thick ice at the main camp. A large tent will be erected over this hole and a 
gantry system installed that will be used to raise and lower the AUVs. A set of rails will 
be installed alongside of the big hole and these will run out through the end-wall of the 
tent into a second smaller tent adjoining the first. The joined tents will allow us to set up 
and operate the two large Explorer AUVs.  

Once the vehicles are ready, testing will begin. A large variety of tests will be conducted 
on each of the vehicle systems. Eventually, we will get around to testing the two parts of 
the work that are close to my heart, these being the Short-Range Localization (SRL) and 
Long-Range Acoustic Bearing (LRAB) systems.   

SRL makes use of underwater acoustic modems to allow the vehicle to measure ranges to 
a group of potentially moving reference points. The reference points will be spread out in 
a large area centered on the deployment hole. When the vehicle has acquired ranges to 
three or more reference points, it can begin to carry out a complex calculation that results 
in the vehicle knowing exactly where it is (to within about 10 m anyway). SRL works 
like a 3-dimensional underwater Global Positioning System (GPS). It’s a fairly complex 
system where the reference points are able to move independently. Each of the reference 
points are equipped with an actual GPS that measures their absolute location, an 
underwater acoustic modem, and a terrestrial network radio. The networked radio system 
allows us to activate and monitor any one of the modems at the reference points, and also 
receive data on the point movement. This was necessary as we couldn’t guarantee that all 
of the reference points would be located on the same piece of ice. Data packets sent to the 
vehicle through a gateway modem are used to update the vehicle on each reference 
point’s motion. The vehicle dead-reckons between modem range updates and this process 
allows us to solve for the vehicle location, even when it takes an extended interval to 
acquire enough inter-modem ranges for a solution.  



 
Sound complicated? Well, in concept it is very simple, but in practice and 
implementation it is complicated. We’ve shown that this technique works through 
experimentation and simulation, but although we have done tests at Indian Arm and at 
CFMETR this navigational system may not be quite ready for prime time. We have 
designed, built, and tested this system in less than one year.  

At the same time as we have been working on SRL (and a bunch of other projects!), we 
have also designed and built a longer range navigation system that is known as the 
LRAB.  The LRAB consists of a hydrophone array built into the nose cone of each 
vehicle that has the capability to determine the acoustic arrival angles (both horizontal 
and vertical) of a beacon signal. In this case, the beacon signal is emitted at relatively 
high levels from a projector suspended from the ice near the destination or recovery 
points. The LRAB system is not as complicated as the SRL system and it has worked 
very well right from our first attempt. We have tested the beacon homing capability to 
ranges of 35 km, but we fully expect it work to ranges somewhere between 50 and 100 
km in the deep water of the Arctic.  

Sorry for the long description of the acoustic navigation systems, but these are the only 
bits I really know much about. Our group has put a lot of effort into developing these 
systems that were built by Omnitech Electronics Inc. and Geospectrum Technologies Inc. 
Richard Fleming developed the acoustic beacon systems. It goes without saying that ISE 
personnel have also worked on these until they were ready to drop in their tracks!  

Let me continue to explain how the vehicles will be used and why I spent so much time 
describing these two navigation systems. Nearly a page back, we were talking about 
testing. Once all of that work has been completed, the first vehicle will be ready to begin 
a mission. In a perfect world, this is how it would play out.  

A remote camp, which I have recently learned is now being called Camp Cornerstone, 
will have been established somewhere between 300 and 350 km distant from the Main 
Camp. A fully-charged and pre-programmed AUV will depart the main camp and use its 
own inertial navigation system and perhaps a secondary acoustic beacon, located at a 
critical point in the path, to work its way out toward Camp Cornerstone. The vehicle will 
be following the seafloor and using its own initiative for obstacle avoidance on this long 
trek. We will not be in contact with the vehicle for almost the entire duration of this 
voyage.  

The AUVs will run at about 3 kt, or roughly 5.5 kmh. We can expect that the entire 
voyage will take about 54 hours! I think you can probably imagine the tension that will 
be generated while we wait for the AUV to contact Camp Cornerstone. There is also a 
little gotcha that I haven’t yet mentioned. Can you guess what that is?  

Camp Cornerstone is located out in the Arctic Ocean on a piece of freely drifting ice. 
When the vehicle leaves the land locked ice at the Main Camp, it will know where Camp 
Cornerstone is located and it will navigate to that point. Unfortunately, more than 2 days 



later Camp Cornerstone won’t be there! It will have drifted on the wind and current to 
some other place. In fact, it could be as much as 50 km away! So how do we get the 
vehicle back? This is where the LRAB comes to the rescue – we hope.  At points along 
the track, the vehicle will activate the LRAB and will search for the beacon signal. Once 
the signal has been acquired, the arrival angles will be determined. These bearings will be 
used to update the vehicle navigation and steer the AUV toward the recovery point. 
When the range to the recovery point is a few kilometers, the SRL system is expected to 
begin updating the navigation and should bring the vehicle home to within a few metres 
of the recovery point.  

When the vehicle navigates and arrives safely at Camp Cornerstone, it will be recharged 
and sent out on as many missions as possible. Each mission will return home with a 
payload of bathymetric data that will be down-loaded as the vehicle is recharged. A short 
time after the first vehicle arrives at Camp Cornerstone, the second vehicle will be ready 
to go. The whole procedure will be repeated and then two vehicles will be out on 
missions to map the seafloor.  

That’s the theory. Of course it has had some field testing and the results are pretty good. 
This is a pretty demanding scenario and the amount of testing and practice has been 
limited; hence, a high degree of technological risk exists.  

In addition to the technological risks there are some logistical risks. A really big one is 
that the ice conditions in the Arctic Ocean are very poor at present. We aren’t 100% 
certain that Camp Cornerstone can be setup where it is needed. We’ll have to wait and 
see how things turn out for this risk. If things do go wrong, we have a number of backups 
and recovery schemes to carry out.  

The Ops Team has been growing. Yesterday we were joined by Don Glencross, a DRDC 
photographer, Gina Millar, Tristan Crees, and Chris Kaminski. The latter three people are 
all from ISE. Two other ISE people are already in Resolute. They are John MacMillan 
and Rod Penner. That’s about the state of knowledge that we have for the rest of the 
group at this point. We still don’t know if the Setup team from DRDC has made it out to 
the camp yet.  

A group of us were given a tour of JTFN headquarters in Yellowknife yesterday. A friend 
of mine, Richard Dittman is posted there. He gave us a tour and introduced us to various 
members. We also looked at the ice motion in the area. JTFN is very supportive of our 
activities and are available to help if we need them. Richard also took us out on the ice 
road on Great Slave Lake at about midnight last night. That in itself was a real 
experience, but the actual purpose was to see the Northern Lights from a dark location. 
As you will see from the photo, we were not disappointed, the display was amazing.  



 

JTFN Headquarters at Yellowknife, NWT.  

 

Derek with Steve the bear at the Yellowknife Visitor’s Centre.  

Yesterday a number of us had the opportunity to explore Yellowknife. One of the best 
stops was at the Visitors Centre. They have a very nice display of historical information 
and wildlife, a souvenir store, and a very friendly attendant. By signing the visitors book 
and letting them know where we were from we were each presented with a lapel pin that 
is a yellow knife! The yellow knife is the official symbol of the city. The story behind 
this is that copper knives were once used to open the bags of gunpowder used in mining. 



The copper knives were kept as collectibles and many of them ended up being gold 
plated – or – Yellow Knives!  

 

The Northern Lights over the town of Yellowknife viewed from the ice road over Great 
Slave Lake.  

Tonight we board a First Air Charter to Resolute. The plane leaves at about 2320h and is 
supposed to arrive in Resolute at about 0340h the following morning. We may or may not 
have a stop-over in Cambridge Bay for refueling. The only snag here is that it has begun 
to snow. It hasn’t snowed here for quite some time and the weather has been degrading 
steadily all day long. Hopefully, it will be good enough for us to travel.  

Garry J. Heard 
DRDC Atlantic  

Corrections from Previous Newsletters  

Mike Gorveatt not Gorveat.  The name is pronounced like Corvette, except with a 
‘G.’ 
Mark Rowsome from DRDC may also be part of the Setup Team. 


