IMPgenerator – Operation Manual

IMPgenerator is a program for creating and modifying hypermaps. Hypermaps (extension ".imp") are text files which combine several single maps to a common map which can be loaded and displayed by CompeGPS LAND/AIR and by TwoNav. A typical hypermap looks like this:

CompeGPS MAP File
<Header>
Coordinates=1
</Header>
<HiperMapLayers>
<HLayer File="Ortho\DN_Ortho.rmap"   visible="1" MaxZoomLevel="2"/>
<HLayer File="Topo\DN_Topo.RMAP"     visible="1" MaxZoomLevel="10"    MinZoomLevel="2"/>
<HLayer File="Sport\DN_Skating.rmap" visible="1" MaxZoomLevel="99999" MinZoomLevel="10"/>
</HiperMapLayers>

The zoom range where a map will be shown can be set individually for each map via the parameters "MinZoomLevel" and "MaxZoomLevel". The value for a zoom level shows the size of a screen pixel of a map in the real world (dimension: meter/pixel).

If the parameter "visible" is "1" the individual map will be shown.

Description of the parameters

The parameters described above can be set and modified within the program IMPgenerator:
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IMPgenerator can combine up to 20 single maps to a hypermap. For each map there is a data row describing its name and the parameters for its visibility.

In the right part of the dialog there are some action buttons and parameters which will be described later in this document.

Each data row contains the following parameters:

1. Visibility of the map
If the check box is activated this map is visible.

2. Map name with full file path

3. Action button "Select" which opens a file dialog to select the desired map being included in the hypermap. Map names will always be shown with full path names.

4. Action button "De-select" which removes the map from the hypermap.

5. MinZoomLevel
In the first row this entry is always 0 and cannot be changed. The value "0" means that this map will always be shown if the displayed zoom is lower than "MaxZoomLevel".

6. MaxZoomLevel
If the zoom level is larger than this entry the map will not be shown.

Between the data rows there are buttons for swapping neighboring rows.

Empty data rows are allowed and can be set between the data rows. When IMPgenerator creates a hypermap these empty rows will be ignored.

The order of overlapping maps is important because CompeGPS LAND/AIR will always show the first map provided that the zoom level is between MinZoomLevel and MaxZoomLevel of both maps.

The map "DN_Ortho.rmap" in the example above will be shown at zoom levels between 0 and 2, this means at all resolutions below ≤ 2 m/pixel). The map "DN_Topo.RMAP" will be shown between the resolutions 2 m/pixel and 10 m/pixel, "DN_Skating.rmap" will be shown at all resolutions above 10 m/Pixel.

Via the action button "Clear map list" the file names in all rows will be cleared. All check boxes controlling the visibility will be activated, all MinZoomLevel values will be set to "0" and all MaxZoomLevel values will be set to "99999".

Remarks about file names:
IMPgenerator reads and writes hypermaps only in plain ASCII format (character code < 128). Unicode is not supported. CompeGPS LAND/AIR can read hypermaps with map names containing Unicode characters, but - depending on the operating system - TwoNav may have problems with file names containing such Unicode characters. Only the ASCII format guarantees that the created hypermaps are compatible to all operating systems.

Import of hypermaps:

Via the action button "import hypermap" existing hypermaps can be imported together with their visibility parameters.

Export of hypermaps:

Via the according action button hypermaps can be created. Depending on a combo box the maps listed within such a hypermap may have file names without a path, with a relative path or with an absolute path. The latter selection applies if you want to use this hypermap only on the same PC with CompeGPS LAND/AIR. It can normally not be used within TwoNav. If "no path" is selected the hypermap can be used on the PC or within TwoNav under the requirement that all contained maps are stored in the same directory as the hypermap itself. If "relative path" is selected the contained maps must lie within sub-directories of the hypermap directory or directly in the hypermap directory. IMPgenerator automatically detects the optimum directory where the hypermap can be stored. If this is not possible (e.g. when the contained maps lie on different hard disks) IMPgenerator displays a warning and gives an absolute path to the map names.

In the example above all maps of the hypermap are stored in sub-directories of "M:\Karten\Italien\CompeGPS\Deutschnofen". Their names  listed in the created hypermap using the selection "relative path" will automatically be set to

<HLayer File="Ortho\DN_Ortho.rmap"   visible="1" MaxZoomLevel="2"/>
<HLayer File="Topo\DN_Topo.RMAP"     visible="1" MaxZoomLevel="10"    MinZoomLevel="2"/>
<HLayer File="Sport\DN_Skating.rmap" visible="1" MaxZoomLevel="99999" MinZoomLevel="10"/>

if the hypermap is stored in "M:\Karten\Italien\CompeGPS\Deutschnofen".

With the selection "no path" the hypermap looks this way:

<HLayer File="DN_Ortho.rmap"   visible="1" MaxZoomLevel="2"/>
<HLayer File="DN_Topo.RMAP"    visible="1" MaxZoomLevel="10"    MinZoomLevel="2"/>
<HLayer File="DN_Skating.rmap" visible="1" MaxZoomLevel="99999" MinZoomLevel="10"/>

On the used PC this hypermap may not be shown because the contained maps lie in sub-directories and will not be found by CompeGPS LAND/AIR. But on devices containing TwoNav or CompeGPS LAND/AIR this selection works provided that all contained maps are stored in exactly the same directory as the hypermap.

Retrieving calibration parameters:

Via the action button "Calibration rmap --> imp" the calibration parameters of all listed maps having the "rmap" file format will be extracted and written to a calibration file with the same name but with the file extension ".imp".

Auto-Zoomlevel:

Via the action button "Estimate zoom levels" the optimum visibility range for all maps having one of the extensions ".imp", ".rmap", ".rtmap" can automatically be estimated.

Each map has a "natural map resolution" (= NR) which means that each pixel in the bitmap file is represented by exactly one pixel on the PC screen. Normally this is chosen using the displayed zoom level (= DZL) 100%. In the lower left corner of CompeGPS LAND/AIR (below the scale bar)  the map resolution (= MR) is shown. It has the dimension meter per pixel (= "m/pix"). MR is the value used in hypermaps. If this value  lies between MinZoomLevel and MaxZoomLevel the map is displayed.

Note: If you increase the DZL the value of MR decreases and vice versa.

It is not easy to decide within which zoom levels a map can be displayed with good quality. A good approximation seems to us that a map is shown in good quality between ~33% and 200% DZL (i.e. the MR lies between 0.5 NR and 3 NR). So the default values for MinZoomLevel/NR and MaxZoomLevel/NR are 0.5 and 3 resp. You can change the default values in the parameter box at the right side of the program window.

When you press the action button "Estimate zoom levels" IMPgenerator checks all listed maps for their NR. The found NR is an approximation. It is computed by this equation:

NR = (E2-E1)/pixel width

where
E1: Easting value of the western end of the map
E2: Easting value of the eastern end of the map

For simplicity reason the meridian convergence is ignored.

In the first step MinZoomLevel and MaxZoomLevel are set using the parameters discussed above.

Note:
The MinZoomLevel of the map in the first row is always set to 0 so this map is shown even at a very high DZL.

But there is need for a second step: If the hypermap contains maps with different NR showing the same region it can be that no map is shown at some zoom levels. This happens if the MinZoomLevel of the map with lower resolution is higher that the MaxZoomLevel of the high resolution map and MR lies between both values.

So IMPgenerator performs these additional steps for a better approximation:

1. The map list is sorted using MinZoomLevel. The maps with lower values are first in the map list.

2. The MaxZoomLevel of each map is set to the MinZoomLevel of the next map with lower resolution.

After that step a map will be shown at all zoom levels.

Note:
The MaxZoomLevel of the last map in the list remains unchanged: You may set this value to 99999 to show this map if you zoom out very far.

There is no absolute criterion for the decision which map has a lower resolution. So we have included a further parameter for the Auto-Zoomlevels which determines whether a lower resolution is significant: "Minimum factor MinZoomLevel". If the quotient of the MinZoomLevels of two maps is larger or equal this value their resolutions are significantly different.

Our experience showed that a good value for this parameter is 1.2 but you can change this default value.

Note:
Only for maps having the extension ".rmap", ".rtmap" and ".imp" (the latter format means calibration file – not hypermap!) the calibration parameters can be analyzed for Auto-Zoomlevel. Map files with extensions like ".ecw" can not be analyzed by IMPgenerator. But with a trick you can automatically set MinZoomLevel and MaxZoomLevel even for those maps: You can load those maps with CompeGPS LAND/AIR and create a calibration file (extension ".imp") for each by using the function "Check map calibration" in the map menu. After that you select those calibration files in IMPgenerator instead of the maps.

