ITRF to/from GDA

This version of the program handles both interactive transformations, from information keyed in; and bulk transformations, reading data from a file.

The program displays the interactive form, with ITRF values on the left, and GDA values on the right.

Either ITRF or GDA may be input, and the computation button indicates the direction of calculation.  

Interactive calculation

The user must select an ITRF parameter set to use from the pick list.  

The epoch date must be entered.  This can be a decimal year, eg. 2005.1, or day/month/year format, eg. 1/2/2005 (with a four digit year)

The Compute button is only enabled when sufficient valid information has been entered. For Cartesian coordinates, this is X, Y, and Z coordinates.  For Geographic coordinates, this is latitude and longitude – the height is optional, and defaults to 0.  The identifier field is also optional, and allow the user to enter a point name.

Data entry fields are restricted where necessary to numeric input.  For example, it is only possible to enter a letter in the identifier field. Negative values are not accepted in the epoch, minutes or seconds fields.

A sample set of data can be entered by using the keys Ctrl + F1.  This loads the appropriate format data, for bot Cartesian and Geographical.  This is purely for testing purposes.

Menu Options

· File – Transform File

Allows the user to select a file with points to be transformed – see below

· File – Log File

The program writes interactive input to a log file.  The user may select the log file name – this can be prompted for each time the program is run if the user wants to create a different file for each run. The file may be emptied each time the program is run, or added to on each run.

· File – View log file

This starts NOTEPAD to view the current log file.

· File – View message file

This starts NOTEPAD to view the current message file. The user can save messages which appear in the window to a file.  This can be useful when there are errors reported while transforming a file.

· File – Exit

Exits the program

· ITRF Options 

The four options at the top of the list duplicate the options in the left pane of the window.

Coordinate Format - Allows the user to select the format for geographic coordinates for interactive input and output – the Cartesian coordinates do not need any such options.

We have allowed five different input formats – which may not all be needed.

dd mm ss.ssss – separate fields for degrees, minutes, and seconds

dd mm.mmm  – degrees and decimal minutes – we understand this is the format commonly used by NMEA

dd.dddd  – decimal degrees – this is commonly used in GIS programs

Two additional formats allow entry in the style of Hewlett Packard calculators.

dd.mmssssss – degrees, minutes and seconds, in a single value – eg. 23.0245678 = 23° 02’ 45.678”

dd.mmmmmm – degrees and decimal minutes, in a single value – eg. 23.0245678 = 23° 02.45678’

Hemispheres are set for Australia – latitude is always South, and longitude is always East.

Coordinate Precision – Allows the user to set the precision for each of the possible output formats. This affects the display of calculated GDA values in the right pane of the window. 

· GDA94 Options

The two options at the top of the list duplicate the options in the right pane of the window.

There is no epoch value to be set for GDA94 – a value must be set in the ITRF pane, which will be used when converting from GDA94 to ITRF.

The coordinate format and precision options are the same for ITRF.  They affect the GDA94 input and ITRF output.

· ITRF Parameters – View

Allows the user to view the values used in an ITRF parameter set.

Each of the loaded sets may be viewed.

· ITRF Parameters - Import

Allows the user to import additional sets of ITRF parameters – from files generated by the ITRFparams program.

The user selects the file, the data is read in, and the values displayed.

The checksum is verified, and a corrupt file may be loaded but not saved.

If the user saves the new parameters, they are added to a file called params.itrf which is stored in the program directory.  This file is set to read-only to lessen the chance of the user deleting it – but if it is deleted the program reverts to its inbuilt sets of parameters.  When the program starts, this file is read (if found), and the parameter sets retrieved.  Parameter sets are stored by name, so a second set with the same name will override the first set. 

· ITRF Parameters – Export

This allows the user to create a set of text files, one for each set of parameters.

The output directory may be selected.

These files are only for information – they cannot be used as import files.

· ITRF Parameters – Modify list

This allows the user to change the list of parameters shown in the pick list.

It does not remove sets of parameters – it just hides them.

· Ellipsoid

The program has one ellipsoid built in – GRS80.

Additional ellipsoids can be installed, and their names will then appear in the menu.

· Ellipsoid - View

Allows the user to view the parameters for an ellipsoid.

The flattening shown is actually the inverse flattening, as a value like 1/298.25 is generally easier for the user to understand.

· Ellipsoid - Import

Allows the user to import additional ellipsoids – from files generated by the ITRFparams program. 

I don’t know if this is actually needed, but distributing an ellipsoid file means users will all be using the same values.

The user selects the file, the data is read in, and the values displayed.

The checksum is verified, and a corrupt file may be loaded but not saved.

If the user saves the new parameters, they are added to a file called ellipsoids.itrf which is stored in the program directory.  This file is set to read-only to lessen the chance of the user deleting it – but if it is deleted the program reverts to its inbuilt sets of ellipsoids.  When the program starts, this file is read (if found), and the ellipsoid sets retrieved, and added to the menu.  Ellipsoid sets are stored by name, so a second set with the same name will override the first set. 

· Ellipsoid – New

As an alternative to importing a file, the user may enter the parameters for an ellipsoid.

Ellipsoids must have unique names, so an existing ellipsoid may be overwritten – except that the inbuilt ellipsoids cannot be changed.

No check is currently made on the values entered – for example, the flattening can be entered as 0.  Computations using such a value display error results.

As with imported files, the new ellipsoids are stored in the ellipsoids.itrf file.

· View – Font size

If a user has set Windows to use larger fonts, these affect only the title bar and menu bar of the program.  As the font size used in the program may be too small, the user may select a different font size.  Any selected font will be used in dialog boxes immediately, but the program must be restarted to see any change in the main window.

· Help – Help Topics

Displays the help file.

This is expected to be in the program directory.  If it is not found, the user is asked to find the file.  If located, the correct path for the help file is stored in a file called itrf.ini in the program directory.  This is done so that it is available to all users of the program.

All options are stored in the Windows registry, under HKEY_CURRENT_USER\Software\Geoscience Australia\ITRF  so each user may have a different set of preferences.

Interactive input

Only one pane can be active for input.  This is changed by clicking the ITRF -> GDA94 or ITRF <- GDA94 buttons.

A set of ITRF parameters must be selected in the ITRF pane.  This is used for input when converting ITRF to GDA, and for output when converting GDA to ITRF.

An epoch date must be entered in the ITRF pane. This is used for input when converting ITRF to GDA, and for output when converting GDA to ITRF.  The date is only checked when the compute button is clicked - an error message will be displayed if the date is not suitable.

Only one input format – Cartesian or Geographic – can be selected. Both formats will always be displayed on the output side.

The To LL and To XYZ buttons allow the conversion of coordinates entered in one format to be converted to the alternative format.  This applies to the input pane only – it does not calculate the values in the output pane.

If the Compute button is enabled, changing preferences for output format and/or precision results in an immediate re-calculation – there is no need to click the button.

Error messages

A panel will open at the bottom of this window to display error messages.  

For example, the degrees, minutes, and seconds values must be in acceptable ranges.

There is no check for X, Y, and Z coordinates on input, as these can range widely. 

Calculated geographical values are also checked, and messages displayed when they are out of range – as can happen when invalid X,Y,Z values are entered.

The Clear Messages button clears the message window.

The Save Messages button allows the user to select a file to store these messages.  There is an option under the File menu to view the saved messages file.

File - Transform File

· Input - Browse

Allows the user to select a single file for input.

Files may be comma or tab delimited (extension .csv) or formatted text (extension .txt).

The previous path is remembered, and the file selection opens in that path.

Format for text files is not rigorous – as long as there is at least one space between fields the program will handle it.

The first few lines of the file are read in, and the last of these lines is checked for possible format.  If there are tabs separating the fields, these are replaced by commas.  If there are no tabs or commas, the record must have spaces between the various fields.  Commas are inserted at appropriate places to divide the fields. The record is then split into fields using the commas as delimiters.  

The fields are checked for possible values - 

· A field starting with a letter is assumed to be a point identifier.

· A field starting with “ is assumed to be a point identifier – eg. a CSV file created by Excel will have quotes around a value which includes commas (such as “Point 1,2”).

· A number in the range 1980 to 2020 is assumed to be a date. 

· A number greater than one million is presumed to be an X, Y, or Z value.  

· Latitude degrees must be less than 90, while longitude degrees must be greater than 90.  If possible fields for latitude and longitude are found, the number of intervening fields indicates the format – eg. if a possible latitude value is found in field 2, and a possible longitude value is found in field 5, it is assumed that there are three separate fields for degrees, minutes, and seconds.

· Longitude may come before or after latitude, and is determined on the relative values.

The sample lines are displayed, broken into their fields.  Multiple spaces between fields are removed so the display may not be the same as the actual file format.

· The user must select the direction of conversion – ITRF to GDA, or vice versa.

· The relevant ITRF parameters must be selected.

· The type of coordinates can be selected – Geographic or Cartesian – but the program can usually determine this.

· The ITRF epoch may be included in each record – the format can be a mix of decimal year or day/month/year – and the relevant field selected.  Alternatively a value may be entered to use for the file – overriding any values in the records.

· If a point name is detected, the relevant field is indicated.

· The format of Geographic records may need to be selected.  If a single field for each of latitude and longitude is detected, there are several possible formats – ie. decimal degrees (37.8083), degrees with minutes and seconds (37.4830), or degrees with decimal minutes (37.4850).  

· The fields for latitude and longitude (degrees values if multiple fields are found), or X, Y and Z values, are indicated. 

· For geographical values a height field may have been detected.

The user may change any of the formats, or field selections, but these may not result in valid values for calculation.

· Output – Browse

Allows the user to select/specify the destination file.

The previous path is remembered, and the file selection opens in that path.

The selected extension (.csv or .txt) determines the format of the output file.

The output file cannot have the same name as the input file.

· Output – Browse

Only available when an output file has been selected.

Allows the user to specify the format and precision of coordinates to be written to the output file.

The Convert button is only enabled when an input and output file have been selected.  ITRF and Epoch parameters must also have been chosen.

Messages about the file transformation appear in the message panel.  These include the name of the input file; a list of any lines with values which caused errors during calculation; and the name of the output file.  Error lines are copied to the output file and flagged. 

Clicking on a filename in the message panel will open the file for viewing.

Output file format

If required, this includes the header information. This includes the direction of the conversion, the names of the input and output files, the ITRF parameter set, and the Epoch date.

Each data point is one record – input fields followed by output fields.  

Input fields –

The input datum – ITRF or GDA94.  

The epoch date if it was in the input (ITRF) record – if set for the file, this is noted in the header. This is blank for GDA94 input.

The three input fields for Cartesian or Geographic coordinates.

Output fields –

The output datum – the alternative to the input datum.

The epoch date if the output is ITRF – either from the record, or the value set for the file.

If required, the Cartesian coordinates are output, to the specified precision.

If required, the Geographical coordinates are output, in the specified format, and precision.

The point identifier, if any.

The TXT file output has spaces separating each field.  The field widths have been set to allow for the varying precision allowed.  The decimal points are used to align the values.

The CSV file output has commas separating each field.

ITRFParams

This program will not be supplied to the user.  It allows an “administrator” to create and edit parameter files to be supplied to users.

· File - Exit

Exit the program

· Parameters - ITRF

Displays the form to enter ITRF parameters.

This will be disabled when the form is currently displayed

· Parameters - Ellipsoid

Displays the form to enter ellipsoid parameters.

This will be disabled when the form is currently displayed

For each type of parameters –

Use the Open button to open an existing file for editing.

The Save button will be enabled when a file has been opened, and the parameters are valid.

The Save As button will be enabled when the parameters are valid.

The files this program creates contain a checksum, to provide security against tampering.

Data entry fields are restricted where necessary to numeric input.  For example, it is only possible to enter a letter in the name field.  The radius and flattening fields do not accept a negative value.

ITRF Parameters

This must include a name, and an epoch date.

Either seven or fourteen parameters may be entered.  Seven parameters do not include the rates of change of each value, and these will be set to zero.

The number of decimal places is set for each field.

No check is made on these values.

Ellipsoid Parameters

This must include a name, a radius, and the inverse flattening.

The number of decimal places entered is remembered, and is used when displaying the values.

No check is made on these values.

