
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

How to use the 
VEMCO Range Test 

Software. 

www.vemco.com 
14 Jan 2015        DOC-5583-02 



Contents 
1 Preparing For Range Testing ................................................................................................................. 1 

2 Installing the VEMCO Range Test Software .......................................................................................... 1 

3 Software Overview ................................................................................................................................ 3 

3.1 Collecting Metadata ...................................................................................................................... 3 

4 Analyzing Range Test Data .................................................................................................................... 4 

4.1 Creating a New Study .................................................................................................................... 4 

4.2 Entering Study Duration Information ........................................................................................... 5 

4.3 Entering Range Test Tag Information ........................................................................................... 5 

4.4 Adding Receiver Logs .................................................................................................................... 6 

4.5 Specifying Geographic Locations .................................................................................................. 9 

4.5.1 Entering Device Locations Manually ..................................................................................... 9 

4.5.2 Loading Device Locations From a KML File ......................................................................... 11 

4.6 Running the Analysis ................................................................................................................... 15 

4.6.1 Saving Study Settings .......................................................................................................... 15 

4.6.2 Editing Study Settings ......................................................................................................... 16 

4.7 Viewing Results ........................................................................................................................... 16 

4.7.1 Summary Tab ...................................................................................................................... 17 

4.7.1.1 Summary Chart ............................................................................................................... 17 

4.7.1.2 Day/Night Chart .............................................................................................................. 18 

4.7.1.3 Tag Comparison Chart ..................................................................................................... 19 

4.7.1.4 Receiver Comparison Chart............................................................................................. 20 

4.7.2 Detection % Tab .................................................................................................................. 21 

4.7.2.1 Adding Custom Data ....................................................................................................... 22 

4.7.3 Receiver Stats Tab ............................................................................................................... 24 

4.7.3.1 Receiver Summary Statistics ........................................................................................... 24 

4.7.3.2 System Performance ....................................................................................................... 25 

4.8 Exporting Results......................................................................................................................... 26 

4.8.1 Exporting Study Layout (KML) ............................................................................................. 26 

4.8.2 Exporting Chart Data (CSV) ................................................................................................. 27 

5 Interpreting Results ............................................................................................................................ 28 

5.1 Determining Receiver Spacing .................................................................................................... 28 

5.1.1 Gate Design ......................................................................................................................... 29 



5.1.2 VPS Array Design ................................................................................................................. 31 

5.2 Troubleshooting Results ............................................................................................................. 32 

5.2.1 My detection rates are much lower or higher than expected ............................................ 32 

5.2.1.1 Incorrect Device Start/End Times ................................................................................... 32 

5.2.1.2 Incorrect Min/Max Tag Delays ........................................................................................ 35 

5.2.1.3 Overlapping VRL Files ...................................................................................................... 35 

5.3 Interpreting Receiver Stats Data ................................................................................................. 36 

5.3.1.1.1 Example 1 – Decreasing detections, decreasing pings ............................................. 38 

5.3.1.1.2 Example 2 - Decreasing detections, steady pings ..................................................... 41 

5.3.1.1.3 Example 3 – Decreasing detections, increasing pings .............................................. 42 

 



_____________________________________________________________________________________ 

VEMCO Range Test Software Manual   1 

1 Preparing For Range Testing 
Range testing is used to determine a receiver’s ability to decode transmitters at various distances and in 
varying environmental conditions.  The environmental factors affecting detection range can vary 
significantly from one location to another and with time at a particular location; range testing is 
therefore critical to determining an effective array design and to understanding detection performance.   

Please consult with a member of the VEMCO Sales team before performing a range test.  Your Sales 
representative will assist with the selection of appropriate transmitters for your study animals; they will 
also design the range test for you and guide you through the range test procedure.    

2 Installing the VEMCO Range Test Software 
The VEMCO Range Test Software requires Windows VISTA, Windows 7, Windows 8, or Windows 8.1. 

To install the VEMCO Range Test Software on your PC, follow the steps below. 

STEP 1: Run the “RangeTestSetup.msi” windows installer file provided by VEMCO by double-clicking on 
the file.   

If the dialog box shown here appears, click 
“Yes” to proceed to the Microsoft .NET 
Framework install page and follow the 
instructions. 

After .NET Framework has been successfully 
installed, re-run the “RangeTestSetup.msi” 
installer file. 

 

STEP 2: Click “Next” when the VEMCO Range 
Test Setup Wizard begins. 
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STEP 3: Click “Next” to install the VEMCO Range 
Test Software in the folder shown, or click “Browse” 
to select a different folder. 

 

 

 

 

 

 

 

STEP 4: Click “Next” again to start the installation. 

 

 

 

 

 

 

 

 

 

STEP 5:  If the User Account Control window (“Do you want to allow the following program to install 
software on your computer?”) appears, click “Yes”. 

STEP 6: Click “Close” to exit the Range Test Setup 
Wizard. 
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3 Software Overview 
The VEMCO Range Test software has been developed to assist in analyzing data collected during range 
testing in the field.  The results of the range test analysis form the basis for important decisions that 
must be made prior to undertaking any acoustic telemetry study.  Specifically, range test results provide 
insight into the following: 

• Suitability of a particular location for acoustic telemetry 
• Variability of detection range with environmental conditions 
• Appropriate receiver spacing  
• Troubleshooting of system performance issues 

More detailed information on range testing can be found on the VEMCO website here. 

It is important to include a member of the VEMCO Sales team in the array design process following the 
analysis of your range test data.  First, your Sales or Customer Support representative will assist with the 
interpretation of your range test results.  Then, your Sales representative will help you to apply the 
results to the design of your telemetry array.      

3.1 Collecting Metadata 

To analyze range test data, the VEMCO Range Test Software requires information about the deployed 
equipment, the timing of the deployment(s), and the geographic locations of the receivers and 
transmitters.  The following information will be required when running the software: 

• Start date and time of the range test 
• End date and time of the range test 
• Range test tag specifics1 

o Transmitter code space  (ex: A69-1303, A180-1701) 
o Transmitter ID 
o Transmitter minimum and maximum delay 

• Range test tag and receiver locations  
For each receiver and transmitter, 
o Location start date and time 
o Location end date and time 
o Latitude 
o Longitude 

If receivers or transmitters were relocated part way through a range test, a new location start 
time, end time, latitude, and longitude will be required for each location. 

• All detection log files (ex:  VR2W_*.vrl, VR2W-180_*.vrl, VR2C69_*.vrl, VR2C180_*.vrl, VR4-
UWM_*.vrl, VR3-UWM_*.vrl) 

• Optional, but recommended:  Information on environmental conditions (temperature data, tide 
data, or wind data, for example).  One custom data set can optionally be included in the range 
test analysis; inclusion of this information can provide insight into any observed variability in 
detection range.     

Please be sure to collect all of the required information above during range testing; it will need to be 
entered into the software to complete the analysis.   

                                                            
1 Tag specifics can be found on the tag specification sheets that accompanied your transmitter order.   

http://vemco.com/customer-service/?cs-range-testing


_____________________________________________________________________________________ 

VEMCO Range Test Software Manual   4 

4 Analyzing Range Test Data 
Once you have performed your range test and are ready to begin working with your data, follow the 
steps below.   

 

4.1 Creating a New Study  
To create a new study, select “File” from the menu bar, then “New Study”.   

 

The Study Details window, shown below, will open.  This is where you will 
enter time zone information, information about the duration of the range 
test, and the specifics of any range test tags used.  You will also specify 
which receiver logs (*.vrl) the software will use to calculate your results. 

 

 

  



_____________________________________________________________________________________ 

VEMCO Range Test Software Manual   5 

4.2 Entering Study Duration Information 

Although receivers store detection times in UTC format, for convenience the VEMCO Range Test 
Software displays data in local time.  This simplifies the viewing of day/night charts and charts involving 
custom datasets that are time stamped using local time.  All detection data in your VRL files will be 
converted to local date and time before analysis. 

When the Study Details window is first opened, the time zone field will default to the current time zone 
on your computer, and the start and end dates and times will default to the current date and time on 
your computer. 

STEP 1:  From the “Zone” field drop down menu, 
choose the correct time zone for the range test 
location.   

STEP 2:  In the “Start” field, enter the range test start 
date and time, in local time according to the time zone 
selected in Step 1.   

STEP 3:  In the “End” field, enter the range test end 
date and time, in local time according to the time zone 
selected in Step 1.  

 

 

4.3 Entering Range Test Tag Information 

After entering the study duration information, enter 
your range tag information.  You will need one entry 
for each tag used in the range test.   

STEP 1:  Click the “Add” button below the Range Tags 
box.   

 

 

The Add Tag window, shown in Step 2, will open.   
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STEP 2:  Select the transmitter code space from the “Code 
Space” drop down menu. 

STEP 3:  Enter the tag ID in the “ID” field. 

STEP 4:  Enter the minimum and maximum tag delays, in 
seconds, in the “Min” and “Max” delay fields.2   

NOTE:  Typically, range test tags are fixed delay tags with 
very short (~10 second) delays; this is the recommended 
configuration for optimal results.  Please contact your Sales 
representative for guidance on range test tag programming. 

 

 

 

STEP 5:  Click OK. 

Repeat steps 1-5 for each tag used during the range test. 

 

4.4 Adding Receiver Logs  

Following the completion of the range test tag specifications, you will specify the detection logs to be 
used in the analysis. 

STEP 1:  Click the “Add” button 
below the Receiver Logs box.  

The Select VRL files… window, 
shown in Step 2, will appear.   

 

 

 

  

                                                            
2 These values are listed in the “Min (sec)” and “Max (sec)” columns in the tag specification sheet that 
accompanied your transmitter order. 

IMPORTANT:  Entering the wrong delay values will result in incorrect range test results.  
Ensure that delay values entered are correct to ensure meaningful range test results. 
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STEP 2:  Select the receiver logs you will use for the 
analysis.  You may select multiple files by holding 
the Ctrl or Shift key while clicking on the filenames.   

STEP 3:  Click Open. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
After adding your receiver logs, your receivers and corresponding VRL files will be listed in the Receiver 
Logs box of the Study Details window. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPORTANT:  

• Do not add raw log (ex: VR2W-RLD_*.vrl) or CSV (*.csv) files.  The VEMCO Range Test 
Software uses detection log files (ex:  VR2W_*.vrl) only.   

• Do not add time corrected or otherwise edited VRL files (ex: VR2W_*_edited.vrl). 

• Import only the most recent VRL file from each receiver to avoid duplication of 
detection data and overly-optimistic range test results. 
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If you make an error when adding receiver logs, you may remove one or more files from the list by 
selecting the desired file(s) and clicking the “Remove” button.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STEP 4:  Once all relevant receiver log files have been added to the Receiver Logs window, click Next. 

The Geographic Locations window will open. 
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4.5 Specifying Geographic Locations 

For each receiver and transmitter in the range test, you will need to specify a geographic location and a 
start and end time for the location.  If a device was moved during the range test, you will need to 
complete multiple entries for that device; one entry is required for each unique location of a receiver or 
transmitter.   

4.5.1 Entering Device Locations Manually 

Device locations may be entered manually or by loading placemark information from a Google Earth 
(KML) file.  To enter device locations manually, follow the steps below.  To enter device locations by 
loading a KML file, refer to section 4.5.2, Loading Device Locations From a KML File, on p. 11. 

STEP 1:  Click the “Add” button below the Tag & Receiver Locations box.   

 

 

 

 

 

 

 

 

 

 

 

 

The Device Location window, shown in Step 2, will open. 

 

STEP 2:  Select a device from the “Device” drop down menu.  This 
menu contains a list of all tags for which you entered tag 
information and all receivers for which you added receiver logs. 
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STEP 3:  Enter the Latitude and Longitude of the device location, in 
decimal degrees, in the “Latitude” and “Longitude” fields. 

STEP 4:  (Optional)  Enter a label in the “Label” field, if desired.  This 
label will be used in chart titles for charts that include the device.   

STEP 5:  Enter the time span during which the selected device 
remained at the specified latitude and longitude in the “Start” and 
“End” fields under Time Span.   

STEP 6:  Click OK. 

 
 

A line entry for the device will appear under Tag & Receiver Locations, and the device will be shown on 
the Study Layout map on the right side of the Study Settings window.  In the Study Layout map, 
transmitters are shown as triangles with a red outline and receivers are shown as circles with a black 
outline.  You may hover over the symbol to get a description of the device at that location.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STEP 7:  If the device was moved during the deployment period, create a new entry for each additional 
location of the device. 
 
Repeat steps 1-7 for each device.  The relative locations of each device will be shown in the Study Layout 
window.   
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Once all geographic location information has been supplied, verify the following before continuing:  
• There is at least one entry in the Tag & Receiver Locations window for each tag and receiver used in 

the range test. 
• The number of entries in the Tag & Receiver Locations window matches the number of unique 

locations for all devices used in the range test.  
• The relative locations of the receivers and transmitters appear correct in the Study Layout window. 

You can de-select/select any receiver or transmitter at any time.  The software will exclude/include 
those devices from the current analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.5.2 Loading Device Locations From a KML File 

As an alternative to entering geographic location information 
manually, placemarks may be imported from a Google Earth KML 
file.   

STEP 1:  Prepare a KML file with a placemark at each device 
location. 

• For receivers, the placemark name must be the serial number 
of the device (ex:  114971).  

• For tags, the placemark name must be the full transmitter ID 
(ex:  A69-1601-30778).   

An example Google Earth Edit Placemark window is shown here. 
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All placemark names must match the device names already supplied 
to the VEMCO Range Test Software during previous steps.  The 
placemark list in your saved KML file should look similar to the one 
shown here. 

 

 

 

 

 

 

 

 

 

 

 

STEP 2:  Verify that the layout of the receivers and transmitters in your KML file is as expected. 

 

 

 

 

STEP 3:  Click Load KML… 

 

 

 

 

 

 

 

 

  

IMPORTANT:  

• If a device was moved during the range test, add only the 
first device location to the KML file.  Subsequent 
locations of the same device must be entered into the 
VEMCO Range Test Software manually; the load KML 
function only imports the first location for each device.  

• Before continuing, please ensure that the number of 
placemarks listed in the KML file matches the number of 
devices provided to the VEMCO Range Test Software.  
The software will ignore any extra placemarks and will 
not issue a warning for missing placemarks.     
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STEP 4:  The Open window will appear.  
Navigate to the desired KML file and click 
Open.   

 

 

 

 

The placemarks from your KML file will be imported into the VEMCO Range Test Software.  Each device 
will be listed in the Tag & Receiver Locations window, and the device locations relative to each other will 
be shown in the Study Layout window.  Verify the following before continuing:  
• The number of devices listed in the Tag & Receiver Locations window matches the number of 

receivers and tags used in the range test.  
• The relative locations of the receivers and transmitters appear correct in the Study Layout window. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
STEP 5:  By default, when importing locations from a KML file, the VEMCO Range Test Software assigns 
the start and end times of the entire study to each device.  Therefore, if your device start and end times 
are different, you must edit the start and end times for each device. 

To edit device start and end times, click Edit… and follow Step 5 
from section 4.5.1, Entering Device Locations Manually.   
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Complete the Edit step for each device as necessary.   

The following screen shot shows the tag and receiver locations with updated start and end times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP 6:  Add additional entries for any stations that were 
moved during the range test.  To add an entry, click Add… and 
follow STEP 5 from section 4.5.1, Entering Device Locations 
Manually. 

 
 
 
 
 
 
 
 
 
 
  

IMPORTANT:  Ensure that device start and end times accurately reflect actual deployment 
times.  Expected detection rates of range tags are calculated based on the times provided in 
this step.  Overestimation of deployment time may lead to significant underestimation of 
detection performance, and underestimation of deployment time may lead to significant 
overestimation of detection performance.     
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4.6 Running the Analysis 

Upon completion of all Study Settings information, the software is 
ready to perform the range test analysis. 

Click Run. 

The VEMCO Range Test Software will first save a backup of your study settings (“backup.vrt”) in the 
same folder as your receiver logs, and will then begin to read in the specified VRL files.  Progress will be 
shown in the status bar at the bottom of the VEMCO Range Test screen.    

 

 

 

 

 

 

 

 

 

 

 

 

 

Reading the VRL files and performing the analysis may take a few seconds to several minutes. 

Once the analysis is complete, a results window will be displayed.  For guidance on viewing results, 
please refer to Section 4.7, Viewing Results, on p. 16. 

Note that individual devices may be excluded from the analysis if desired by unchecking the box next to 
the device(s) in the Geographic Locations window, and re-running the analysis.   

4.6.1 Saving Study Settings  

The VEMCO Range Test Software automatically saves a backup VEMCO Range Test 
file (“backup.vrt”) of your study settings when you click the “Run” button.  Each time 
the VRT file is reopened, the range test analysis will be re-run; therefore, it is 
important to keep your receiver logs together with your VRT file. 

To save your study settings with a custom name, select “File” from the menu bar, 
then “Save” or “Save As…”.  Save the new VRT file with the desired filename in the 
desired location.    
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4.6.2 Editing Study Settings 

Study Settings may be edited at any time by selecting “Edit” from the menu 
bar, then “Study Settings”, and editing as desired. 

For new Study Settings to take effect, the analysis must be re-run. 

 

4.7 Viewing Results 

To open an existing VRT file, select “File” from the menu bar, then “Open 
Study…”.  The VEMCO Range Test Software will re-read the VRL files and run 
the analysis as described in Section 4.6, Running the Analysis, on p. 15.   

If you have moved your VRL files since they were originally added to the 
analysis, opening the VRT file will generate the error shown in the status bar 
below (“Error: VR2W_*.vrl does not exist.  Check Study Settings”). 

 

 

 

 

 

To successfully run the analysis upon seeing this error, you will need to put the VRL files back in the 
original location provided to the software.  Alternatively, you may select “Edit” from the menu bar, then 
“Study Settings…”, remove the VRL files, then re-add them from the new file location. 
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4.7.1 Summary Tab 

When the range test analysis is complete, the results are automatically charted and displayed.  The first 
visible results are summary charts.  Four types of chart are available under the “Summary” tab, selected 
by choosing among the options in the “Chart Type” drop down menu.  

4.7.1.1  Summary Chart 

The “Summary” chart type shows detection percentages vs distances between tags and receivers.  The 
y-axis value, “Detection %”, is the percent of expected detections of transmitters at receivers a given 
distance away3.  A 100% detection percentage would indicate that every transmission of a tag or tags 
was detected by the receiver(s) at that distance.  Because the number of transmissions by a transmitter 
is calculated using its nominal delay, the use of fixed delay transmitters is recommended when range 
testing.  Detection % calculations are more accurate when fixed delay tags are used than when random 
delay tags are used.   

The blue line in the figure below is drawn through the points representing the average detection % 
(solid blue squares); these averages include data from the entire duration of the range test, for all 
transmitter-receiver pairs at the specified distance apart.  The open squares in the plot represent the 
detection percentages for each transmitter at that distance during each time interval of the test period; 
in the example below, they are the data for each three hour period, since the interval selected in the 
“Time Interval” drop down menu is “3 hour”.  The VEMCO Range Test Software selects the latest start 
time of the devices at each distance as the start time for the first bin interval. 

The error bars in the plot indicate +/- one standard deviation from the average detection %. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            
3 (number of observed detections / number of expected detections) *100, where number of expected detections is 
calculated from the known delay between tag transmissions and the time interval selected in the “Time Interval” 
drop down menu. 
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4.7.1.2 Day/Night Chart 

The “Day/Night” chart type shows detection percentages vs distances between tags and receivers, 
grouped by time of day.  The solid squares represent the average detection % over the entire duration 
of the range test at each distance.  Black symbols represent night averages, and blue symbols represent 
day averages.  By default, the VEMCO Range Test Software assigns the hours between 6:00 am and 4:59 
pm to day, and between 5:00 pm and 5:59 am to night.  Day and night periods may be defined 
differently by changing the “Day Start”, “Day End”, “Night Start”, and “Night End” fields under 
Day/Night Comparison. 

The open squares represent daytime (blue) and nighttime (black) detection percentages over each full 
24 hour interval within the range test period, starting from the latest start time of the devices at each 
distance. 

For datasets covering periods of time shorter than 24 hours, the Day/Night plot will show detection 
percentages of 0%.    We recommend that Day/Night analyses be performed only on datasets containing 
two or more days of range test data.   
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4.7.1.3 Tag Comparison Chart 

The “Tag Comparison” chart type also shows detection percentages vs distances between tags and 
receivers; in this case, however, the data are grouped by transmitter.   

The purpose of the “Tag Comparison” chart is to allow explicit comparison of the performances of 
multiple tags.  You may choose to perform such a comparison if, for example, you were testing for 
differences in performance between tag models with different output power levels.  In that case, the 
ideal configuration would be a controlled test using the different tag models attached to the same 
mooring line.  This setup allows the performance of all tag models to be measured simultaneously, 
eliminating the effect of environmental factors on any one tag model. 

If your range test dataset contains a single transmitter, the “Tag Comparison” chart will be of limited 
usefulness, displaying a single curve that is identical to the information in the “Summary” chart. 

If your dataset contains multiple tags, however, the data from each transmitter will be plotted as a 
separate curve in a different colour, as shown in the example below.  In this example, the transmitters 
are not attached to the same mooring line and are therefore at different distances from each receiver.  
This chart becomes even more informative if the transmitters being tested are on the same mooring 
line.   
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4.7.1.4 Receiver Comparison Chart 

The “Receiver Comparison” chart type shows detection percentages vs distances between tags and 
receivers, with data grouped by receiver.   

The purpose of the “Receiver Comparison” chart is to allow explicit comparison of the performances of 
multiple receivers.  You may choose to perform such a comparison if, for example, you were testing for 
differences in performance between receivers at different depths (above and below a thermocline, for 
example).  In that case, the ideal configuration would be a controlled test using two or more receivers 
attached to the same mooring line, with transmitters deployed at various distances from the receivers.  
This setup allows the performance of each receiver to be measured simultaneously, eliminating the 
effect of environmental factors on any one receiver. 

If your dataset contains multiple receivers, the data from each receiver will be plotted as a separate 
curve in a different colour, as shown in the example below.  Note that in this example, receiver 654322, 
moored near the surface, had consistently better detection performance than receiver 654321, moored 
closer to the bottom.   

 

 

 

 

 

 

 

 

 

 

 

 

 

If your range test was not specifically designed to measure the difference between receiver 
performances on the same line, then the “Receiver Comparison” chart will be of limited use in your 
analysis. 
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4.7.2 Detection % Tab 

The detection performances of individual receiver-transmitter pairs over time can be viewed by 
selecting the “Detection %” tab.  The charts in this window show the percent of expected detections of a 
particular transmitter at a particular receiver over the duration of the range test; this allows an 
assessment of the temporal variability of detection percentage at different distances. 

To view data for a particular receiver-transmitter pair, follow the steps below. 

STEP 1:  Select receiver of interest from the “Receiver” drop down menu. 

STEP 2:  Select transmitter of interest from the “Transmitter” drop down menu. 

STEP 3:  Select the desired time interval over which to average the detection % from the “Time Interval” 
drop down menu. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The chart will display average detection percentages (binned by the selected time interval) over time for 
the period during which the devices overlapped.  The overlap period is defined as the time period 
between the latest of the two device start times and the earliest of the two device end times.  Only 
complete bins are plotted; any data at the end of the test period that do not fall into a complete bin are 
ignored.  Note that data points are plotted at the start time of the bin.  For example, for data binned 
between 6 and 9 pm, the average will be shown at 6 pm on the time axis. 
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The distance between the selected receiver and transmitter is displayed in the both the Chart Options 
box and in the chart title (red circles shown below).  If a receiver or transmitter was named with a label 
when its geographic location was provided, the device name will also appear in the chart title (blue 
circle).  

 

 

 

 

 

 

The selected receiver and transmitter will also be highlighted in the 
Study Layout window on the bottom left of the VEMCO Range Test 
window; the receiver will be highlighted by a red circle, the 
transmitter by a red triangle, and a line will be shown connecting 
the two devices. 

 

 

4.7.2.1 Adding Custom Data 

The VEMCO Range Test Software includes the capability to chart data from a custom dataset.  Custom 
data are shown in Detection % plots alongside the existing detection rate data.  Examples of custom 
data that might be of interest are wind speed, water temperature, or tide height.   

Custom data must be supplied to the software in CSV format.  
The format of the CSV file should be as shown on the right.  Two 
columns are required; the first column must contain date and 
time information and the second must contain numeric data.  
Optionally, the first row of the file may contain column headers 
in text format.    

All datetime values must be specified in local time, according to 
the format shown on the right (yyyy-mm-dd hh:mm:ss); this 
format avoids ambiguities in day and month that can be 
introduced by different Region and Language settings on 
different PCs. 
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To add custom data to your Detection % plots, follow the steps below. 

STEP 1:  Choose the “Detection %” tab and check the box next to 

“Custom Data” in the Chart Options area.  Click the button.  A file 
selection window will appear. 

 

 

 

 

STEP 2:  Select the CSV file containing the correctly formatted custom data and click Open. 

The custom data will be added to the Detection % chart, allowing comparison with the existing 
detection rate data.  Custom data are shown in blue and are scaled according to the secondary y-axis 
that appears on the right side of the plot area. 

In the example below, wind speed data were added to the plot.  Visual inspection of the wind speed and 
detection % trends indicates that decreased detection rates of transmitter A69-1601-99999 on receiver 
123464 may be wind-related.    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that custom data are not saved with the study settings in the VRT file; the data will need to be re-
added each time the VRT file is reopened. 
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4.7.3 Receiver Stats Tab 

The VEMCO Range Test Software includes charts for performing preliminary assessments of system 
performance.  To view system performance information, select the “Receiver Stats” tab.  The charts in 
this window display summary statistics for each receiver over time; data from an individual receiver are 
viewed by selecting the receiver of interest from the “Receiver” drop down menu, as shown in the figure 
below.    

 

 

 

 

 

 

 

 

 

 

 

 

 

Receiver Stats data are further explained in the following section. 

4.7.3.1 Receiver Summary Statistics 

All VEMCO receivers periodically record receiver status information; collectively, these logged events 
describe the operational history of a receiver over the span of a study.    

Data summary statistics are receiver status events that are recorded at predetermined intervals.  The 
logging frequency of summary statistics depends on the receiver model, according to the table below. 

Receiver 
model Summary statistics logging frequency 

VR2W Every 24 hours (at midnight UTC) and at data offload 

VR4 Every 1 to 14 days 
(user-selected at study initialization) 

VR2 Once per dataset at data offload 
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The most important summary statistics for evaluating system performance during range testing are 
“Pings” and “Detections”.  These statistics are shown in the example VUE screen shot below (from a 
VR2W receiver) as “Daily Pings on 69 kHz”, “Daily Detections on A69-1601”, and “Daily Detections on 
A69-9001/9002”.  Detection summary statistics are reported by code space and frequency, therefore 
within each frequency the detections on different code spaces must be summed to obtain the total 
number of detections for the time period. 

 

 

 

 

 

 

 

4.7.3.2 System Performance 

If system performance is not as expected during a range test (for example, detection numbers are lower 
than expected or show high variability over time), there are a number of possible explanations.  The 
most common variables affecting detection performance are signal absorption and scattering, ambient 
noise, echoes, and signal collisions.  Because range tests are designed specifically to eliminate or strictly 
limit tag signal collisions, deviations from expected system performance can typically be attributed to 
one or more of the other, environmental, factors listed.  Examination of the plots under the “Receiver 
Stats” tab can provide insight into which of the possible causes may be the culprit(s).   

VEMCO transmitters emit a series of 8 to 10 pings (depending on the transmitter code space) per 
transmission; together, these pings encode the tag’s ID.  To successfully decode the ID of a transmission, 
a receiver must hear all of the pings in the ID train.  It follows that under ideal conditions, such as a 
range test where tag collisions are typically not allowed, the number of pings should equal about 8 to 10 
times the number of detections.  System performance issues may arise if consistently fewer than all of 
the pings in a train are heard, resulting in missed detections.   

The table below summarizes the most commonly observed system performance symptoms and some 
possible causes.  More details on using receiver stats data to diagnose system performance issues may 
be found in Section 5.3, Interpreting Receiver Stats Data, on p. 36.  
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Symptom Possible Cause(s) 

Decreasing detections, decreasing pings 
(see Example 1 on p. 38 for details) 

• Decreasing number of tag transmissions 
• High ambient noise (continuous or intermittent) 

Decreasing detections, steady pings 
(see Example 2 on p. 41 for details) 

• High ambient noise (intermittent) 
• Low ambient noise (continuous)  

Decreasing detections, increasing pings 
(see Example 3 on p. 42 for details) 

• Collisions (multiple tags only) 
• Echoes  
• Noise (“extra” pings) 

When troubleshooting system performance, it is important to assess data qualitatively.  Data from a 
single receiver should be assessed relative to the other receivers in the system because environments 
have variable impacts on telemetry studies.  In addition, observation of variability in range test tag 
detections on a single receiver over time can provide insight into possible causes for changing detection 
rates. 

4.8 Exporting Results 

The VEMCO Range Test Software provides the option to export either the study layout (in KML format) 
or data from the chart options described in the previous sections (in CSV format). 

4.8.1 Exporting Study Layout (KML) 

To export the layout of your range test as a KML file, select “File” from the 
menu bar, then “Export Study Layout…”.  A Save As window will appear, 
prompting you to name the file and choose a save location.   

 

 

The content of the saved KML file will appear something like the image below.  Receiver locations are 
shown with circular placemarks, and transmitter locations are shown with triangular placemarks.  
Placemarks are named according to either receiver serial number or full transmitter ID. 
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4.8.2 Exporting Chart Data (CSV) 

To export data from any of the available chart options, select “Chart” from 
the menu bar, then “Export Data…”.  A Save As window will appear, 
prompting you to name the file and choose a save location.   

 

 

 

An example of exported chart data is shown on the left.  The 
example shows the exported data from a “Summary” chart.  
The average detection percentage during the range test and 
the standard deviation are provided for each receiver-
transmitter distance. 

 

 

A second example, shown on the right, shows the 
exported data from a “Detection %” chart.  The average 
detection percentage at each time interval is provided for 
the selected receiver-transmitter pair.  The receiver serial 
number, transmitter full ID, distance between the receiver 
and transmitter, and the selected time interval are all 
indicated in the “Detection Percent” column header.   

 

 

 

 

 

Exporting data from any of the four available “Summary” chart types (“Summary”, “Day/Night”, “Tag 
Comparison”, or “Receiver Comparison”) will result in two CSV files.  The first (“*.csv”) contains the 
chart averages and standard deviations as shown in the first example in this section.  The second file 
(“*DetectPct.csv”) contains all raw data from the chart, allowing you to re-create the plot using software 
of your choice.  
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5 Interpreting Results 
The range test results described in the previous section should be used to assess the variability of 
detection range over time and to establish appropriate receiver spacing for your telemetry study.  It is 
strongly recommended that you contact your Sales representative for assistance with the interpretation 
of range test results prior to designing and deploying your array.  Some general guidelines for the 
interpretation of range test results are outlined below. 

5.1 Determining Receiver Spacing 

This discussion on receiver spacing assumes that your study design requires that every tagged animal 
must be detected by each receiver or gate.  In some cases it might not always be necessary that a fish be 
detected at every gate. 

The figure below shows an example of a set of range test data grouped into two separate curves: best 
environmental conditions and worst environmental conditions.  The example assumes that the range 
test included both the best and worst conditions likely to be encountered during the deployment.  The 
“Worst Conditions” curve represents the minimum probability of detection against range, while the 
“Best Conditions” curve represents the maximum probability of detection versus range.   

 
In practice, the relationship 
between probability of 
detection (or detection %) 
and range for a given site lies 
somewhere between these 
two curves.  The “Summary” 
chart (discussed in Section 
4.7.1.1, Summary Chart, on 
p. 17) provided by the 
VEMCO Range Test Software 
is an approximation of this 
“average” relationship, 
assuming that the range test 
included periods of most 
types of conditions.   

 

We suggest that the point where detection probability in the worst case conditions falls to 50% be 
taken as the limit of where tags can be reliably detected.  In the above example, a 50% detection 
probability corresponds to a receiver detection range of just under 350 metres.   

If your range test did not include worst case conditions your results need to be “de-rated” to account for 
periods of time during deployment when conditions will be worse than seen during testing.  In other 
words, the acceptable detection % limit should be increased from 50% to 70% or 80%.  In the previous 
example, using an 80% detection rate as the criterion for reliable detectability of tags during best case 
conditions also results in a receiver detection radius of 350 m.  This means that a tagged animal located 
350 m from a receiver will be detected about 1 out of 2 times in bad conditions, and about 4 out of 5 
times in good conditions. 
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When range test data are not separated into best and worst case conditions (the typical case when using 
the VEMCO Range Test Software), it is prudent to use a detection % criterion somewhere between 50% 
and 80%; the choice of which detection % limit to use will depend on what percentage of time the range 
test conditions were thought to be poor vs good.  For example, if the range test data are thought to 
include roughly 50% poor conditions and 50% good conditions, it would be reasonable to choose 65% as 
the detection probability limit of where tags can be reliably detected. 

In the example dataset shown throughout this manual (see figure below), a 65% detection rate averaged 
over all conditions corresponds to a receiver detection range of just over 500 m.   

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1.1 Gate Design 

When designing a solid, or non-leaky, gate, the goal should be to space receivers closely enough such 
that tagged fish are detected in almost all conditions as they swim through.  The models below 
demonstrate the effect of receiver spacing on the ability to detect passing fish; they are based on the 
best and worst condition range test data shown previously, where detection range was determined to 
be approximately 350 m.  The model is a binomial probability model that states that the outcome (fish 
detection) will be either a success or failure. 
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In the first example, shown below and on the left, the receivers are spaced 700 m apart.  Detection 
probability profiles are indicated by the green and blue lines, for good and poor conditions respectively.  
The outcome of the model is shown by the red and pink lines, with probability of detection ranging 
between 0 and 1.  The model shows that with 700 m spacing, all fish are detected in both good and poor 
conditions.  In this example, a 700 m receiver spacing would make a good gate design.   

 

 

 

 

 

 

 

 

 

 

 
 
 
As receiver spacing increases, detection probabilities change.  When receivers are separated by a further 
100 m and spacing is increased to 800 m, as shown above and on the right, the probability of detecting a 
tag decreases to as low as 0.2 in the middle between the receivers.  This means that there is a small 100 
m corridor between the receivers where fish are not likely to be detected in poor conditions.  In good 
conditions, however, all fish are reliably detected; this design still provides good results in most 
conditions.   

 

If receivers are spaced even further apart, in 
this case to 1000 m (example shown at right), 
the corridor between the receivers widens, 
and the probability of detecting a fish 
reaches 0 in poor conditions.  This spacing 
would be considered too large because some 
fish may pass through the gate undetected.  
In this case, either receiver spacing should be 
decreased or more gates should be added 
along the path of the fish.   

 

  

700 m 800 m 

1000 m 
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The figures below demonstrate from another perspective how gate performance degrades as receiver 
spacing increases.  In the figure on the left, the best case detection ranges of adjacent receivers overlap.  
In good conditions, this is a solid, non-leaky gate.  The figure on the right shows the same receiver array 
under poor environmental conditions.  Here, the worst case detection ranges of adjacent receivers do 
not overlap, and the gate has become leaky. 

  

 

 

 

 

 

 

 

 

 

The simplest and safest approach to gate design is to space receivers closely enough such that close to 
100% detection probability is achieved in virtually all weather conditions.   

Further information on gate design can be found in the “VEMCO Acoustic Telemetry: Acoustic Gate 
Design” tutorial on the VEMCO website here. 

 

5.1.2 VPS Array Design 

For VEMCO Positioning System (VPS) studies, receiver spacing must be reduced compared to other types 
of telemetry studies.  This is because fine-scale positioning requires that single transmissions are 
detected reliably on at least three receivers; in VPS studies, detection ranges must  
completely overlap for positioning to occur.   

Consider the example provided above, where receiver detection range 
was found through range testing to be 350 m.  The models explored in 
the previous section indicated that spacing receivers 700 m apart would 
provide good gate coverage in all conditions.  For a VPS study, because 
100% overlap of detection ranges is required, receivers need to be 
spaced 350 m apart to obtain positioning coverage similar to the 
detection coverage provided by the gate.     

The figure on the right shows the simplest VPS array; a single triangle  
of receivers (red dots) spaced 350 m apart.  The green circles show  
the detection ranges (also 350 m) of each receiver.  It is clear from the  
diagram that the 3 detection ranges overlap inside and slightly outside  
of the receiver triangle.  Given the array geometry shown, the 100%  
overlap area is the only area where positioning would be possible with a 350 m detection range.    

http://vemco.com/wp-content/uploads/2012/11/gate_design.htm
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5.2 Troubleshooting Results 

Range test results should always be assessed for consistency with a range of reasonably expected values 
for a given site and environmental conditions.  The VEMCO Range Test Software will produce results 
with accuracy that reflects the quality of the data provided.  If incorrect metadata are provided, the 
software may generate results that appear significantly better or poorer than they actually are.  Your 
VEMCO Sales representative is familiar with typical detection ranges in different areas and conditions, 
so it is important to consult with VEMCO following the analysis of range test data for verification of the 
validity of your results. 
 
Below are some examples of misleading results arising from errors in data entry.   
 
5.2.1 My detection rates are much lower or higher than expected 

It is possible that environmental issues may cause unexpectedly low or high detection rates during a 
range test, in particular if devices are placed in locations with exceptionally high or low noise (refer to 
Section 4.7.3, Receiver Stats Tab, on p. 24 for further information on noise).  However, in some cases, 
range test results that deviate significantly from expected may be due to errors in entering data into the 
VEMCO Range Test Software.  
 
Also, we should keep in mind that a range test typically does not truly represent actual conditions where 
fish are moving, presenting themselves to receivers at different angles and depths.  Range tests are 
generally designed using tags fixed in space.  If a tag happened to be located in an unfavourable location 
(i.e., perhaps a consistent echo is present) the detection % values will always be lower at that distance. 
 
5.2.1.1 Incorrect Device Start/End Times 

If detection percentages deviate significantly from expected, you should verify that the start and end 
times provided for each device in the system accurately reflect their deployment periods. 
Overestimation of deployment time may lead to significant underestimation of detection performance, 
and underestimation of deployment time may lead to significant overestimation of detection 
performance.  An example is shown below. 
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The figure below shows the correct device end times for the example dataset used throughout this 
manual; the range test took place during a 12-day period.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The following figure shows the Summary chart for this dataset when the correct device end times are 
used.  Detection % values range from just over 80% to about 0%.   
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If one or more device end times are entered incorrectly, for example as show below where the device 
end times were erroneously assigned to the wrong month, detection % values will be incorrect.  This is 
because the software uses the device deployment times to calculate the expected number of detections 
of each transmitter at each receiver.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this case, the end time error extended the apparent duration of the range test by one month, causing 
detection % values to appear unexpectedly low, as shown below. 
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5.2.1.2 Incorrect Min/Max Tag Delays 

Another possible cause for significant deviation of detection percentages from expected is incorrectly 
specified tag delays.  If the specified Min and/or Max Delay for a tag is incorrect, the number of 
expected transmissions calculated by the software will be incorrect, resulting in incorrect reporting of 
detection % values. 

 

5.2.1.3 Overlapping VRL Files  

If multiple VRL files covering the same period of time for the same receiver are provided to the 
software, duplicate detections will be counted as multiple detections and will cause overestimation of 
detection % values.  This is most likely the problem in cases where Detection % values above 100% are 
observed.  To avoid duplication of detection data, be sure to add only the most recent VRL file from each 
receiver to the analysis. 
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5.3 Interpreting Receiver Stats Data 

There are times when receiver detection numbers may be lower than expected or show higher than 
expected variability over time.  In these cases, receiver statistics data (described in more detail in 
Section 4.7.3, Receiver Stats Tab, on p. 24) may provide clues to the reasons behind performance issues.  
Examination of receiver statistics may enable corrective actions; in many cases, adjustments in receiver 
placement or tag programming can be effective at improving overall system performance.  At the very 
least, an analysis of receiver statistics data can lead to a better understanding of the expected 
performance of the planned study design. 

An example of a system performance issue that can be clarified using receiver statistics is shown in the 
figure below.  The plot shows a time series of the detection % of a single stationary range test tag (A69-
1601-99999) on a stationary receiver (123464) 448 m away.  Here, the detection rate of the range test 
tag is initially as expected (80% or better).  After approximately January 30th, however, the detection 
rate declines dramatically for a short period of time.   

 

 

 

 

 

The following examples outline some of the receiver performance scenarios that have been observed in 
the past.   

 
 
 
 

 

 

 

 

 
There can be several reasons for such changes in system performance, including signal absorption and 
scattering, ambient noise, echoes, and signal collisions.  The following explains these effects in more 
detail. 

• Signal absorption and scattering 

Acoustic signals experience energy loss as they travel through water.  Energy loss is accelerated in 
systems with poor water quality (such as turbid environments), and detection range can be significantly 
reduced in such environments. In some cases the acoustic conditions can change frequently over time 
and one may see quite a variation in range results due to changing acoustic conditions.  As an example 
this could be affected by changes in flow rates in a river, temperature fluctuations and plant growth. 
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• Noise 

Background noise (in other words, sound other than tag transmissions) reduces the relative strength of 
the signal of interest, causing decreased ability of receivers to hear ping trains.  Examples of background 
noises are mechanical noise (from devices such as power supplies, motors), biological noise (marine 
mammals, shrimp), seismic noise, and meteorological noise (surface wind, waves, rain) 

• Collisions 

When there are multiple tags in the water, transmissions will sometimes interfere with each other, 
preventing receivers from detecting the transmissions.  We refer to such interference as “collisions”, 
because they occur when the signal from one transmitter begins before the other has ended.  More tags 
in a system cause more collisions, and shorter transmission delays cause more collisions.  Collisions are 
not an issue in systems containing a single transmitter, nor are they an issue in multi-tag range tests that 
have been properly designed and implemented.  In non-range test situations, collisions are a normal 
part of the coded telemetry system; they are minimized with careful selection of tag programming that 
accounts for the number of tags expected within range of a receiver simultaneously. 

 
• Echoes 

Echoes are sound reflections from a transmission that interfere with the detection of the direct sound 
from the transmission.  Echoes can be an issue in areas with hard substrates (concrete or rock, for 
example) or ice cover.  A review of receiver stats in a properly designed range test with only a single 
active tag can be very effective at looking for the presence of echoes. Sometimes a small adjustment in 
receiver placement can be very effective at reducing transmission echoes. 

The following examples demonstrate how receiver statistics data can be used to troubleshoot poorer 
than expected range test results.   

 

 

  

http://en.wikipedia.org/wiki/Electric_motor
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5.3.1.1.1 Example 1 – Decreasing detections, decreasing pings 

The figure below shows the “Receiver Stats” chart for the same receiver discussed in the previous plot, 
where the detection rate of the range test tag was initially as expected followed by a dramatic decline 
starting on approximately January 30th.  

In the plot below, the blue points represent the number of pings heard by the receiver during each data 
summary interval (refer to Section 4.7.3.1, Receiver Summary Statistics, on p. 24 for more information 
on the data summary intervals for different receiver types); these points are plotted on the primary y-
axis.  The black points indicate the number of detections (for all code spaces combined) decoded by the 
receiver during each data summary interval; these data are plotted on the secondary y-axis.  Here, the 
selected receiver is a VR2W; therefore, the data summary interval is 24 hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The plot shows that receiver 123464 consistently logged about 420 detections per 24 hours until the end 
of January.  During the same time period, approximately 3,700 pings per 24 hours were recorded.  The 
ratio of pings to detections in this case is over 8 pings per detection, which falls within the expected 
range of 8-10.  Here, we would conclude that system performance looks reasonable. 

After the end of January, the figure shows detection numbers dropping significantly.  In this case, it 
might be reasonable to assume that detections have decreased because there are fewer tag 
transmissions, inferred from the simultaneous decrease in daily pings.  While this is one possible 
explanation for the decrease in detections, it is not the only explanation.  For example, an increase in 
ambient noise within the receiver’s detection range (due to a storm, flow rate increase, or mechanical 
noise such as a motor, for example) may cause decreased ability of the receiver to hear individual pings; 
the result would be a reduction in both pings and detections, though the range test tag continues to 
transmit regularly.     

It is strongly recommended that the performance of individual receivers is compared with others in the 
system.  This approach is particularly helpful in cases where the cause(s) of poor system performance 
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cannot be easily narrowed down.  For example, examination of the “Receiver Stats” plots for several 
other receivers in the same system as the receiver shown above reveals that the trend of decreasing 
detections and pings after the end of January is common throughout the system.  An example plot from 
a different receiver is shown below for comparison. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Because the effect is widespread, the cause of the performance decrease seen in the first receiver is 
unlikely to be local noise.  More likely, it is a result of either a decrease in tag transmissions or a 
widespread noise event, such as a storm.  In this case, a decrease in tag transmissions can be ruled out 
because the system contains a single stationary range test tag (with a predictable transmission rate) and 
no mobile animal tags.  Therefore, a widespread noise event is the most likely explanation.   
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When wind data are overlaid on the “Detection %” plot (as demonstrated in Section 4.7.2.1, Adding 
Custom Data, on p. 22), shown below, it seems reasonable to conclude that a severe weather event was 
the cause for the decrease in system performance.   
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5.3.1.1.2 Example 2 - Decreasing detections, steady pings 

In the above example, range tag detections were observed to decrease towards the end of the testing 
period. With the simultaneous decrease in daily pings, the relationship between pings and detections 
remained essentially unchanged.   

In the following figure, there is a gradual decrease in detections beginning about one month into the 
range test.  In this case, unlike the previous example, the relationship between the number of daily 
pings and the number of daily detections does not remain constant.  Instead, daily ping numbers 
decrease slightly while detection numbers fall significantly.  Initially, the ratio of pings to detections is 
over 8 pings per detection, and system performance looks reasonable.  By the end of the range test, 
however, the ratio of pings to detections is approximately 40, much higher than the expected 8-10.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There are several circumstances that could give rise to a higher than expected ratio of pings to 
detections.  The first two possibilities are signal collisions and echoes.  These causes, though, are 
typically only suspected when ping numbers are observed to be very high or to increase significantly 
during the test period, and neither of these possibilities is the case here.  In addition, because this 
system consists of a single stationary range test tag and no animal tags, signal collisions can be ruled 
out. 

In the current example, an increase in ambient noise is again the most likely explanation for the 
decrease in detection numbers.  The difference between the effect of ambient noise in this example 
compared to the previous example is that here, noise is not affecting the number of received pings as 
severely as in the previous example.  In this case, one of the following scenarios is more likely:  

1)  Only a very small percentage of pings from each ID train are not being detected (the noise level is low 
and continuous)  

2)  Numerous pings from each ID train are not being detected, but this is only occurring at certain times 
of day (the noise level is higher, but intermittent).   
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In both cases, the end result is only a slight decrease in the number of pings per 24 hours; on average, 
the effects appear very similar.  

One method to assess the issue in more detail is to observe detection rates on the receiver in question 
at a finer time scale.  The plot below shows the “Detection %” plot of the range test tag on the same 
receiver, binned by 1 hour intervals.  At this time scale, a cyclical pattern in the detection rate of the 
range tag becomes apparent; at certain times, the detection rate is good (~80%), while at other times it 
drops to nearly 0%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examination of detection rates at finer than daily time scales provides insight into possible causes of 
decreased detection and/or ping rates.  Often, changes in system performance can be linked to tidal 
cycles or to biological cycles, such as diurnal changes in biotic sound production.  In this example, the 
cause of the cyclical pattern of detection performance was found to be a man-made noise source that 
occurred at intervals unrelated to tide or day/night cycles. 

 
5.3.1.1.3 Example 3 – Decreasing detections, increasing pings 

The following example shows a case where ping numbers were observed to increase dramatically, 
concurrent with a significant decrease in detection numbers.   

As mentioned in the previous section, large increases in ping numbers are typically associated with 
either signal collision or echo situations.  In rarer cases, ambient noise can be interpreted as valid pings 
by a receiver, resulting in extra pings that did not originate from a transmitter.   

In this example, numerous tagged animals entered the system during the range test.  The animals had 
been tagged the previous year and were not expected to return to the array location.  When they did 
return (during approximately the fourth week of October), tag collisions became a major issue and 
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detection rates decreased drastically despite the increased number of tag transmissions in the system.  
At its worst, the ratio of pings to detections reached over 3,000 to 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In cases where there are few transmitters present in the system (the typical case during range testing) 
and ping numbers are very high, echoes are a likely suspect.  In particular, if the transmitter(s) in the 
system are at fixed locations and transmitting predictably, and the number of observed pings 
significantly exceeds the number of expected pings, then echoes are likely interfering with the receiver.  
Often, in echo situations and in situations with very localized noise sources, the simple solution of 
relocating the receiver may serve to eliminate the problem.  
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