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  1.0  Location

Loch Ness*, Scotland, was chosen as a test location due to its relatively deep water
depth, enabling long range altitude measurements to be made.  

From the shore, Loch Ness increases in depth quickly, until its maximum depth of 
approximately 230 meters (754.6 feet), which has a sediment bottom.  The 
approximate profile of Loch Ness is shown below: 

Approximate Profile of Loch Ness

Photos of Loch Ness During the Testing
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2.0  ISA500 Setup

The ISA500 was securely mounted to a deployment pole, lowered approximately 1 
meter (3.2 feet) below the water surface and secured in place to the side of the 
boat.  The ISA500 was installed so that the transducer end was pointing towards 
the Loch bottom.

ISA500 Mounted to Deployment Pole

To the top of the pole (out of water) a GPS antenna was attached.  This was to 
enable a clear understanding of the path followed across the loch during each of the
test routes. 

The ISA500 was configured to operate at 500kHz, with a 200µ second pulse length,
using the highest amplitude algorithm to determine the true loch bottom echo.  
This configuration represents the default settings for the unit when operating at full 
range capability.  

The ISA500 was set to output an Altitude reading once per second (1Hz).  The GPS
was updated approximately once every five seconds. 

During all tests, each of the Altitude readings from the ISA500 were logged, 
together with the Longitude and Latitude from the GPS.  The GPS had a 
significantly slower update rate at times – which led to a slightly 'stepped' look in 
real world position values. 
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3.0  Results 

3.1 Test Route 1

The boat was sailed from the shallow water of the West coast, in a South 
Easterly direction (Left to Right on the below path highlighted in red):

                                   Test Route 1                                          

The depth was expected to increase rapidly, due to knowledge of the 
approximate profile of the Loch.  This steep incline of the underwater terrain 
would provide a challenging environment to test the ISA500, as much of the 
transmitted ping would be reflected in other directions, rather than back to the 
ISA500 – as illustrated below.  The red waves represent the transmitted pulse 
from the ISA500.  The green waves highlight how some energy would be lost 
due to the angle at which the acoustic waves impact:

            Illustration of Challenging Terrain             
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A sample of the readings achieved during the first test route are presented below: 

Example Data from Test Route 1

In the above, the 'Distance' column contains each of the the Altitude measurements 
taken.

Starting at an Altitude of 1.024 meters (3.36 feet), the ISA500 read continuously to a 
Altitude of 109.067 meters (357.831).  The altitude over the course of Test Route 1, is
shown in the following graph: 

  

      Test Route 1 Altitude Values
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3.2 Test Route 2

After sailing Southwards, a route back to shore was made, travelling from East to 
West (Right to left, in the red highlighted path in the below image):

                           Test Route 2                 

The altitude measurements over Test Route 2 are plotted below: 

Test Route 2 Altitude Values
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3.3  Test Route 3

One final trip was made from shore back out into the loch, travelling from West to 
East (left to right, in the red highlighted path in the below image): 

          Test Route 3               

  

The altitude over this route is plotted below: 

Test Route 3 – Altitude Values
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4.0  Conclusion

The aim of these tests was to evaluate the performance of the ISA500 in a real-life 
deployment.

On each of the three test routes, the route was followed until Altitude was no longer 
detectable (out of range).

The three test routes clearly show that the ISA500 is capable of achieving both short 
and long range Altitude measurements, with a high degree of stability. 

The greatest range achieved was on the third test, where 114.002 meters (374.022 
feet) was achieved.  Taking into account the steepness of the underwater terrain, this 
is a significant range to have achieved from a 500kHz Altimeter. 

If you have an application requiring underwater Altitude measurement to be made, 
and are unsure whether the ISA500 would meet your requirement – please do not 
hesitate to contact Impact Subsea to discuss your requirement further:

T.  +44 (0) 1224 460 850
E.  info@impactsubsea.co.uk
W. www.impactsubsea.com 

*Loch = Scottish and Irish word for a lake or sea inlet.
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