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1.0   INTRODUCTION 

1.1   SCOPE 

This document pertains to the Radio Silence feature of the Thuraya IP Voyager and Orion IP products, 

introduced in software release version 3.0.1.8, October 2015. 

 

The Radio Silence feature operates by suppressing network access when the user terminal (UT) is 

determined by GPS to be within any of a set of geographical polygons.  The polygons are defined in a 

map file that is copied into the user terminal (UT) file system. 

 

The purpose of this document is to describe the format of the map file, and give guidelines for creating 

map files. 

 

1.2   REFERENCES 

 

[1] TBD 
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2.0   MAP FILE DATA CONTENT 
 

 

2.1   RADIO SILENCE MAP DATA 

 

The polygon database for Radio Silence has the following constraints: 

 

 Up to ten polygons, each with up to 100 vertices. 

 Only regular polygons are supported; complex polygons (edges cross other edges) are not. 

 Each vertex consists of a latitude and longitude pair in units of decimal degrees. 

 Interpretation of range and sign is the same as values already used in the network: latitude varies 

by +/- 90 degrees from the Equator; longitude varies by +/- 180 degrees from the Prime 

Meridian.  Positive values represent North and East; negative values are South and West. 

 

2.2   POLYGON DEFINITION FILE 

 

A single CSV-format text file defines the set of polygons for a map.  Lines (rows) in the file must be 

constructed thus: 

 

The first column of the first row contains a version string for the map, up to 63 characters in length.  This 

version string is displayed on the web MMI Properties page and included in the terminal_summary.txt 

file.  The content of the string is only for user information and has no other internal purpose. 

 

Polygons are defined in a variable number of rows as follows: 

 

• Each polygon begins with a row whose first element is a string, up to 63 characters in length, 

beginning with the letter ‘P’.  The string is stored and printed in certain diagnostic outputs, and so 

may optionally be used to identify specific polygons.  The content of the string after the initial ‘P’ 

has no other internal purpose. 

• Subsequent rows, up to 100, define the vertices for the polygon.  Latitude is in column 1, 

longitude in column 2.  Units are degrees, floating point, with decimal fractions.  For example, 

the longitude value of 20 degrees, 45 minutes West is represented as -20.75000. 

 

Each polygon definition ends when the next row of the CSV file begins with either ‘P’ for a new polygon, 

or ‘C’ for the checksum at the end of the file. 

 

The last row contains two elements.  The element in column one must begin with the letter ‘C’ to indicate 

“checksum”.  The content of the string after the initial ‘C’ has no other internal purpose and is ignored.  

The second column contains a checksum value for the map.  The checksum is computed by adding all 

latitude and longitude values in all polygons, and multiplying the sum by 10,000.  This is not a perfect 

checksum, because numeric values are stored as floating point numbers, subject to rounding errors when 

summed in large quantities.  The CSV file parser considers only the integer portion of this summed value, 

which results in checksum protection for four fractional digits.  This corresponds to an accuracy of about 

100 meters for locations near the equator. 
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3.0   MAP FILE CONSTRUCTION 
 

3.1   CHECKSUM COMPUTATION 

 

If Microsoft Excel is used to create the CSV file and compute the checksum, the following formula, 

placed in column two of the checksum line at the end of the file, should produce a correct checksum 

value: 

 
=10000*SUM(A3:B<XYZ>) 

 

This works with the following assumptions: 

- <XYZ> is replaced by the row number of the last vertex of the last polygon, i.e. the row number 

preceding the row with the checksum marker. 

- Excel ignores cells with string content, for example in the polygon name rows. 

- Rows 1 and 2 have data (map file version and first polygon marker) that are not included in 

check-summed cells. 

- There are no cells with numeric data that are not vertex latitude and longitude values.  For 

example, this would not work if a polygon marker line uses a number in the second column.  

Consider the row [P,6], which could identify “Polygon 6” in a map; The ‘P’ marks a polygon, but 

the 6 would be included in the checksum formula yet ignored by the CSV file parser.  The 

solution is to ensure that the 6 is included in the first column, e.g. using quotes: [“P,6”] 

 

3.2   NOTES ON CSV FILE PARSING 

 

When creating a CSV file with map data, please consider the behavior of CSV file parsing functions in 

the UT software:  

 

- Two characters are special: the comma, which separates fields, and the double-quote, which 

delimits string values.  The single quote character, or apostrophe, is treated as a regular character. 

- Standard quotation rules apply: Any comma not within a quoted string separates adjacent cells.  

Any string that includes a comma or the quote character itself must be delimited with quotes.  To 

include the quote character in a string value, it must be doubled.  For example, the cell content 

[""""] (four quotes in a row) defines a string that consists of a single quote character. 

- Cells with line-breaks are not supported. 

- Any whitespace adjoining a comma on either side is ignored, except as in quoted strings. 

- A minimum of three vertices is required for each polygon. 

- Parsing errors result in the map being invalidated and Radio Silence disabled.  Examples: 

o blank lines 

o lines with only a single floating point number 

o lines not beginning with ‘P’ or ‘C’ that cannot be parsed as two floating point numbers 

o less than three vertices in a polygon 

o more than ten polygons 

o missing checksum line 

- Only the required columns (one or two) in each row are evaluated.  Content in subsequent 

columns is ignored.  If using a spreadsheet summation operator to compute the checksum, take 

care than no numeric data exists in columns where data is not expected, i.e. column two after the 

version string or polygon names. 

 

3.3   POLYGON PLANNING RECOMMENDATIONS 

 

Polygon processing includes this optimization: At startup, a rectangular bounding box is computed for 

each polygon.  Then during operation, the current position is first compared to the bounding box, and the 

more CPU-intensive polygon comparison algorithm is only invoked for positions within the bounding 
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box.  Therefore, it is wise to segment a complicated map area into polygons that have bounding boxes 

with minimal overlap. 

 

During polygon processing, latitude and longitude values are compared in Cartesian space, not spherical.  

As a result, polygon sides of great length may deviate from the corresponding great circle line between 

the two vertices.  This effect applies to latitude only, is insignificant near the equator, and increases 

towards the poles.  Example: at latitude 20°, the midpoint of an east-west line 100 Km long deviates in 

Cartesian space by 72 meters, or 0.07% of the length of the line.  At latitude 40°, the midpoint of the same 

100 Km east-west line deviates by 166 meters, or 0.16%. 

 

During runtime location processing, polygons are processed in the same order as they are defined in the 

CSV file.  For efficiency, polygons expected to be encountered most frequently should be defined first. 

 

3.4   POLYGON CREATION IN GOOGLE MAPS 

 

Google Maps (maps.google.com) may be used to determine polygon vertex information.  The “Create a 

map” function in the “My Maps” section allows a user to create polygons interactively, after which a map 

may be exported to a KML file.  The KML file can be opened as a text file, from which the latitude and 

longitude values for each vertex may be extracted. 
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4.0   EXAMPLE CSV FILE 
 

A sample Microsoft Excel CSV file is provided below.  Note that the file was created using Excel, using a 

formula to create the checksum value, but when the file was saved as a CSV file, the checksum value was 

stored, not the formula.  Formulas are only retained in Excel source files. 

 
"Wed Jun 17 10:29:25 2015" 

"P:Polygon 1" 

24.96814,55.39739 

25.13373,55.08575 

25.30339,54.98653 

25.22324,54.76118 

24.99352,54.93689 

24.86658,55.20776 

24.96814,55.39739 

"P:Polygon 2" 

24.63023,54.96995 

... 

[ polygon/vertex data not shown ] 

... 
"P:Polygon 10" 

25.67866,55.69794 

25.62172,55.87372 

25.69104,55.92865 

25.76774,55.85175 

25.78753,55.74188 

25.67866,55.69794 

Cksum x 10000,124627344.831000 

 

   

This embedded file may be opened by double-clicking on it: 

 

rad_sil_map.csv

 

 


