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IceRadarAnalyzer 3.0 – User Manual 
ver 1.0 

 
 

1 Introduction and foreword 
 
IceRadarAnalyzer was developed to assist glaciologists in analyzing radar data acquired with a 
separate data acquisition application called IceRadar. By analyzing radargram data produced by 
IceRadar, bed reflections and glacier thickness can be derived through a process called 
"picking". Picked data are saved in the same data file as used to store all the radar data. 
 
IceRadarAnalyzer was developed by Blue System Integration Ltd.(BSI) of Vancouver, B.C. 
Canada. Contact info is: www.bluesystem.ca - info@bluesystem.ca - 604.726.1817. Feedback 
and additional specific requirements are welcome as this product will remain customizable.  
 

IceRadarAnalyzer can be installed on any PC running Windows XP with standard memory 
requirements. Monitor resolution requirements are 1250 by 780 pixels or above. The application 
requires the prior installation of the National Instruments LabVIEW 8.5.1 runtime engine that can 
be downloaded from BSI website and/or from National Instruments web site. The runtime engine 

needs only to be installed once per computer. IceRadarAnalyzer is a data viewing and analysis 
application, and as such must not be installed on the computer hosting IceRadar since it is most 
likely equipped with a small screen for field operations only. 
 
The content outline is shown below: 
 

1.Introduction and forewords 
 

2.Guidelines to use the application 
2.1 Wave Parameters 
2.2Line and Location Selection 
2.3Description of Radargram panels 
2.4 Radargram cursors 
2.5 Picking Data 
2.6 Exporting Line 2D Data 
2.7 Export Line 2D Data File Format 
2.8 Exporting all GPS dataPicked Data 
2.9 Exporting Picked Data 
2.10 Glacier Outline 
2.11 Graph Palette 
2.12 Incomplete GPS data 
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2 Guidelines to use the application 
 
2.1 Wave Parameters 
When the software is launched, the Wave Parameters pop-up appears. These settings are 

required for precise calculation of the ice depth, Once entered these settings can be modified. 
These are particularly important for picking, as the depth calculation depends on it. 
 
2.2 Line and Location Selection 
 

Line selection is done through the Line drop dow. The Line given name and user comments are 
shown in the line info box. 

 

When a line is selected, all location’s radargram are displayed, as well as the GPS coordinates of 
all the found locations. Similarly, a location selection is done through the Location drop dow. 
The location given name and user comments are shown in the location info box. 
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Locations can also be selected in th following manners: 

• Selecting the Backward or Forward button to respectively decrement or increment the 
location number. 

 

• Direcly grabing woth the mouse the the red cross on the GPS trajectory and moving it to 
the desired location on any other point. 

 

• Sliding the vertical cursor on the 2D radargram view along the horizontal axis, travelling 
through locations 
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2.3 Selection of GPS data set 

LatLon GPS data found in the data file were produced by the GPS unit during acquisition. UTM 
GPS data, if present, were added during post processing operation for certain files. The 
selection swith directs the software to use one of these two sets of GPS data. If UTM data were 
never added, use the LatLon setting. Since LatLon is not a an orthogonal referential, one can 
expect the plotted trajectories to be distorted with GPS data expressed in this coordinate system. 
Nevertheless, the general trajectory should still be recognizable. 
 
2.4 Description of Radargram panels 

 
5 radargrams are displayed. They represent the radar data a t-2. t-1, t, t+1, and t+2. In other 
words, two locations’ radargrams, on both sides of the selected radargram, are displayed. 
 
 
 
 
 
 



IceRadarAnalyzer3.0 Manual - 5 out of 9 

2.5 Radargram cursors 

 
Two main cursors are always present on the radargram plot. The Airwave cursor (blue), and 
the ReflectedWave cursor. They can be moved individually by using the mouse and dragging 
the cursor along the horizontal axis. They can also be moved step by step,  using the arrows 

buttons. Selecting which cursor is controlled by the arrows control is done via the cursor’s 
dropdown. 

Note that the equivalent depth between cursor is displayed on the indicator on the top left 
corner of the graph. Also, moving a cursor on the main radargram plot will lead to the 
corresponding cursor on all four neighboring plots to track this displacement. This feature is 
used to fine tune depth picking. 
 
Finally, the position of the selected cursor can also be adjusted by acting on the horizontal 
cursor of the 2D radargram view. This cursor is linked to the radargram’s selected cursor and 
can be used to precisely set the cursor’s position taking into account the full line’s data. 
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2.6 Picking Data 
 
One way to determine the depth is to “pick” the dataset manually. For each radargram it is 
necessary to select two cursor positions that represent the ice surface, and the bed reflection, 
respectively. This is done by positioning the cursors in the required spot using a combination of 
the above described methods. Once the cursors are properly positioned, the user can select 

Pick! to capture their positions. At this point the data relative to position is saved to the main file. 

 
Once picked, two dotted red vertical lines mark the picking position. Every time this location will 
be selected again, the red marks will appear. Also, when a pick is performed, the user’s cursors 
are automatically moved aside. 
 

To reposition the cursors where picking was marked, use the Replace Cursor button. 

 
Together with the pick position additional data are saved to file. The Wave parameters are saved 

so the depth calculation can be checked. A Quality Index is also saved and it can be used to 
give an estimation of the pick quality. The grading goes as follows:  
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A Pick_Comments field is available for user comments, as well as a boolean flag Include that 
can be used to indicate if this data can be used when data are exported. Reflection indicates 
which reflection was picked in case several reflected waves were are present in the data. In this 
version of the software, only one pick can be associated with a radargram. This pick though can 
be re-done as many times as necessary. To change the Wave parameters, use the Wave 
button. 

 
 

2.7 Exporting Line 2D Data 
 
A first export feature saves all the radargrams for a given line into a single text file with a .rad 
extension. It also saves all GPS data into a single text file with .gps extension. 
 
The .rad filename is defaulted as follows:  

{hdf5 filename without extension}_line_{line number}.rad 
 

The .gps file name is defaulted as follows: 
{hdf5 filename without extension}_line_{line number}_{LatLon or utm}.gps 

 
2.8 .rad and .gps Files Formats 
 
The .rad file is tab delineated. Each location’s radargram is saved as a columns. The column’s 
header has the following format as shown in this example: 

 location_0 t0= -0.00000013,dt= 0.00000001. 
 
where the location number, t0: initial time for first element, and dt: time interval, are given. 
 

The .gps file is coma delineated. Positions are organized in rows. The file format looks like this:  
 
Latitude, Longitude,Elevation_m,Nbr_satellites,Fix quality,Fix valid, GPS Message OK,Location_name 

5005.4891,12252.2698,2067.4,06,1,1,1,line_3/location_0 
5005.4891,12252.2698,2067.5,06,1,1,1,line_3/location_1 
5005.4860,12252.2692,2061.1,05,1,1,1,line_3/location_2 
5005.4861,12252.2692,2061.5,05,1,1,1,line_3/location_3 
… 
 
Both files can be quickly reviewed on the Data Export panel. 
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2.9 Exporting all GPS dataPicked Data 

 
A .gps file with the same format as described in the previous section is also used to export all 
GPS data found in the hdf5 file. 
The .gps filename is defaulted as follows: 
 

{hdf5 filename without extension}_All_{LatLon or utm}.gps 
 

Note that as long as Show All Lines Locations is not run, the Export All Lines’s GPS Data will 
remain grayed out. 
 

2.10 Exporting Picked Data 

A second file export feature deals with both the current’s line picked data and all picked data. 
These files come with a  .pik extension. Once exported, they can be reviewed with the viewer in 
the Data Export panel. 

The .pik filename is defaulted as follows:  
 

{hdf5 filename without extension}_line_{line number}_{LatLon or utm}.pik 
hdf5 filename without extension}_All_{LatLon or utm}.pik 

 

2.11 Glacier Outline 
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Selecting a glacier outline file can be helpful to visualize where each line is located within the 
study area. The glacier outline file must be a text file with two columns: Easting/Longitude, and 

Northing/Latitude. Data must be tab-separated. 
 
2.12 Graph Palette 

 

With the graph palette, you can move cursors, zoom, and pan the display. The graph palette 
appears with the following buttons, in order from left to right: 

• Cursor Movement Tool (graph only)—Moves the cursor the display.  

• Zoom—Zooms in and out of the display.  

• Panning Tool—Picks up the plot and moves it around on the display.  

Click a button in the graph palette to enable moving the cursor, zooming the display, or panning 
the display. Each button displays a green LED when it is enabled. 

 
2.13 Incomplete GPS data 
 
When plotting the GPS locations, some GPS data maybe missing due to lack of GPS coverage. 
The very first point is important to build the whole array of points, and if missing, a pop-up will 
appear to select the position. Typically the next available position should be used. 

If no GPS position is available, hit Cancel. 
 


