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For a lot of us most of the morning was spent analyzing the data collected by the vehicle 
in its first free run under the ice. The ISE team was checking the performance of the 
navigation and many systems in the vehicle, while my group was working on the 
performance of the LRAB homing beacon and the SRL localization system.  

The first results from the moving vehicle were very encouraging for both acoustic 
navigation systems. One difficulty is that the LRAB acoustic beacon works well, but as 
we come in close, say less than 500 m, then the direction estimates for the bearing to the 
source become unreliable. The reason for this is that we begin to point in the direction of 
strong reflected arrivals from various bottom slopes and ice keels. For the most part, it 
appears to be the bottom bounce signals that dominate. This effect was not entirely 
unexpected, but we had hoped to be able to use LRAB to come in closer than this. Our 
Main Camp site is in water that is about 113 m deep and it is the shallow water that is 
causing us difficulties. Out at Camp Cornerstone, where the water is very deep, we will 

likely be able to use LRAB to considerably 
closer range.  

The graph to the left shows the vehicle track 
on the in-bound portion of the run. The 
brown arrows are the LRAB direction 
estimates to the acoustic beacon that is 
denoted by the dark dot on the graph. You 
can see from this example that the beacon 
accurately guides the AUV home, but just 
before it reaches the beacon there are some 
arrows that point away from the acoustic 
source.  

The SRL localization system also worked 
well. There is some scatter in the points out toward the 3-km range, but generally it 
positioned the vehicle with considerable accuracy. The SRL solutions are all slightly 
offset from the vehicle’s own estimate of position. This could simply be the fact that the 
SRL system is referenced to the actual position of the hole, while the vehicle is 
referenced to the location of a GPS antenna 18 m away. This 18 m difference is very 
close to the size of the offset and it could be the reason for it. We need to check this out 
more carefully to be certain. 



 

The SRL results from the first AUV run. The red line is the track plan. The yellow dots 
are data transmitted to the operators from the vehicle’s inertial navigation system. The 

blue dots are the results from the SRL system. You can see that all three follow very 
closely, but the SRL has a slight offset and some scatter at the longer ranges.  

The main objective of the AUV is to collect bathymetry information from its on-board 
multibeam echo sounder. Although it was only a short loop, the multibeam system was 
running and data were collected as part of the test. Alex Forrest is playing with the data 
that will be analyzed in detail by Joe Manning of DFO and he has created a 3D map 
image of the covered portion of the seafloor. It is a very pretty picture and definitely 
shows the capability of the vehicle for this type of work. Unfortunately, Alex is writing 
his own Journal contribution and wants to keep the image for his description. I think he 
might attach his write-up to one of these Journals in the near future. (Alex has in fact 
done this and you will have it in hand before you receive this Journal)  

Sorry, but this Journal is a bit more technical than the others. I’m subjecting you to this, 
mostly because I don’t have a ready supply of pictures for the topics of discussion and 
this is the reason we actually came here!    

The next technical topic is the result of listening for the acoustic beacon located in the 
Main Camp with a receiver at the Beacon Camp, which is 51 km from the AUV hole. 
The picture below is called a sonogram. The grainy black & white image is an intensity 
depiction of the underwater acoustic spectrum over an interval of time. Lighter shades 
denote the reception of the most acoustic energy.  

Each row of pixels in the grey scaled image represents a small interval of time. The 
oldest data are shown at the top of the image, while the most recent data are shown at the 
bottom. The white line represents the LRAB acoustic beacon signal, which is a single 
tone of constant frequency.   



 

Detection of the LRAB beacon at 51 km range in Wilkins Strait.  

The yellow trace at the bottom of the figure is a normalized spectrum. The peak near the 
middle that lines up with the white line in the image directly above the spectrum is the 
detected acoustic beacon signal.  

You can ignore the green trace on the right. Essentially it shows how much energy there 
is in the received acoustic signal. In this case the LRAB signal is quite weak and it 
doesn’t obviously show up in the energy measurement.  

I’d like to thank Val Shepeta, Don Mosher, Sean Spears, and Krista the helo pilot for 
running out to the Beacon Camp to collect the data for this measurement.  

OK! That’s the technical stuff for now. Now I’ll get back to the more normal blogging of 
the day’s activities.  

Once the data analyses were carried out, ISE was confident in trying a second under-ice 
mission with a number of new activities included in the mission plan. The vehicle was 
launched for the second time on almost the same track as previously. The vehicle 
loitered, then ran out to just beyond the 3-km distant point where the inertial navigation 
guidance system was inhibited from controlling the vehicle and the guidance was turned 
over to the LRAB/AHLS system that searches for and estimates the direction of the 
acoustic beacon. The AUV then homes in on the acoustic beacon using the direction of 
the LRAB array and the AHLS computer. This portion of the exercise went very well. 
The vehicle headed on a direct path home.   

Eventually, the acoustic homing mode was terminated and the AUV guidance was turned 
over to the SRL/AHLS system. This operation didn’t go quite so well! We were late 
developing the SRL system and it had not been properly tested. The end result was that 
the vehicle came home, but stopped short of the hole by almost 200 m. That was still a 
success, but the course was more erratic than it should have been. We’ll keep working 
with the SRL solution and integration, but it doesn’t appear we’ll be able to let the 
vehicle act on this technique directly until it has been properly tested and debugged in 
open water.  

SRL at its current stage of development is very useful for the operators when the vehicle 
is on final approach. The agreement of the SRL with the inertial navigation system and an 



ultra-short baseline transponder system is extremely comforting when you are attempting 
to bring the vehicle home.  

In addition to all of the technical activities in the past few days, we also had VIP visitors. 
The Minister of Foreign Affairs, several reporters, staff, and Jacob Verhoef, NRCan 
Director of the UNCLOS project, came to visit. I’m afraid I don’t have too many details 
of who exactly was here and how it all went as I wasn’t involved in the visit.  

I can tell you that there was a German television crew in the group. I gather that Germany 
has a considerable interest in the Arctic and that there have been several notable 
programs shown recently. I don’t know the details. This is just information I have heard 
since the visit.  From what I could see, people seemed quite happy during the visit. Jacob, 
whom I know, was smiling and managed to run around and say “Hello!” to all in his 
usual cheerful style.   

The only obvious hitch in the visit was that the weather didn’t cooperate when it was time 
to leave the camp. The departure was slightly delayed and the visitors took off for an 
unplanned visit to another Arctic destination with hopes that they would eventually meet 
up with their belongings that had been left in Resolute. I presume all went well, but there 
was no news of their journey home here at camp.  

Ed Struzyck, an author and journalist, has remained at the Main Camp. I didn’t realize it 
at first, but he is the author of two books on the Arctic that I enjoyed. I know he has at 
least one more book that I haven’t seen yet. He is affiliated with CanWest News, 
Canadian Geographic, and has two fellowships related to the Arctic. Ed is a keen Arctic 
hand. He has skied over much of the northern region and been to many more places than I 
have been in this area. He’ll be spending the next few days with us and hopes to visit 
Camp Cornerstone when a few of us head that way.  

To summarize we now have two highly successful AUV missions under an ice cover 
completed. There have been a few minor technical glitches. All have been minor.   

That’s all for now! 
Garry J. Heard 
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