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Checking Spatial Properties Using Tile Maps

Standard web tilesets (Google Maps, Bing Maps, Google
Earth, and NASA World Wind) can contain millions of small
individual raster filesorganizedin different zoom level direc-
toriesand their nested subdirectories. It isthusnot practical
to assess the completeness and speed of display of a web
tileset by examining its file structure or by viewing every
tileset area at every different zoom level. Therefore,
TNTmipsPro providestoolsfor verifying theintegrity of web
tilesets you might acquire from various sources. Processes
that link to, modify, or create web tilesets by default con-
struct small tile maps that record the spatial distribution of
tiles, their fileformats, and tile sizesat each zoom level. You
can use thetile map at each zoom level to

e examineits spatial coverage

* assess the completeness of its coverage

* identify missingtiles

* view thefileformat of every tile

* identify tilesin non-optimal formats.
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A Google Maps tileset with orthoimag-
ery of Sequoia and Kings Canyon
National Parks in California, USA
(zoom level range 4 to 17). This
tileset has problems with tile formats
such as you might find in web tilesets
created outside TNTmips.

Zoom level 13 tile map (left) and stored tile size map (right) for
the national parks tileset. This tileset was created using the
option for 24-bit PNG tiles (yellow) instead of 8-bit PNG for
edge tiles. While most fully-opaque interior tiles are in JPEG
format (green), a few interior tiles are in 24-bit PNG format;
DataTips for one such interior tile are shown. These opaque
PNG tiles have much larger stored sizes than equivalent JPEG

PNG tiles, and yellow for 24-bit PNG tiles). Anaccompany-
ing size map uses cell valuesto record the stored size of the
tilefilesin KB, so brighter grays inthedisplay indicatelarge
tilefiles. You candisplay tilemapsand szemapsin TNTmips
to seethe spatial distribution of tilesat each zoom level, their
file formats, and their sizes; DataTips for the tile maps and
sizemapslist thefileformat and sizein KB (respectively) for
particular locations. Tileset versionsof thetilemapsareaso
automatically created so you can view the tilemaps in your
favoriteweb geoviewer. Examples of tilemapsand size maps
areillustrated below.

Moving largeweb tilesetsfrom one physical drivelocation to
another is problematic because current desktop computer op-
erating systems are not optimized to deal with copying the
very large number of directories and files that make up a
web tileset. Thusit ispossiblefor the copy processto fail at
some point, leaving one or more tileset zoom levelsincom-
plete. Comparing tile maps from different zoom levels can
help you identify such problemsintheresulting til eset.

Zoom level 13 tile map after
the tileset was processed in
Validate Tileset to convert
fully-opaque PNG tiles to
JPEG and convert remaining
edge 24-bit PNG tiles to 8-bit
PNG (red).

tiles, and would thus require longer download times, slowing
the display of the tileset in a geobrowser.

You can usetile mapsin conjunction with the Validate Tileset
process to identify and correct problems with your tilesets
(see the Technical Guide entitled Tilesets: Validating Sruc-
tures).

A tile map isactually aseriesof TNT raster objects, one for
each zoom level in thetileset. Each tile map raster has one
cell for eachtileset tile, color-coded toidentify thefileformat
of the corresponding tile file (green for JPEG, red for 8-bit

Tile maps can also be useful inidentifying tile format issues
that might affect the performance (download speed) of your
tileset whenitisviewed in abrowser ontheInternet. Inweb
tilesetsthat depict aerial or satelliteimages, interior tilesthat
are fully populated with image data are commonly stored in
JPEG format because its lossy compression minimizes the
stored size and maximizesthe download speed of thesetiles.
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(When you create or merge tilesets you can set the image
quality level for JPEG tilesto control the compression level
and thus the stored sizes of thetiles.)

The PNG format (8- or 24-bit) may be used for edgetilesin
image tilesets so that the portions of tiles outside the image
boundary can be transparent. (Map tilesets rendered from
geometric datamay use 8-bit PNG format for all tilesto pro-
vide transparency for areas in between the map features.)
However, PNG files use lossless rather than lossy compres-
sion, so PNG tiles at either bit-depth require more storage
and longer download times than JPEG tiles. For a Google
Maps or Bing Maps tileset with a tile size of 256 by 256
pixels, afully-populated imagetile might be 10to 20 KB in
sizein JPEG format, 50 to 60 KB in 8-bit PNG format, and
150to 175 KB in 24-bit PNG format. Thusthe optimal tile
format combination for imagetilesets uses JPEG for all fully-
populated interior tilesand 8-bit PNG for all edgetiles. The
color-coding of tileformatsintile maps makesit easy toiden-
tify thelocations of tile format problemsthat would slow the
web display of thetileset: PNG format used for fully-opaque

interior tilesand 24-bit PNG used for edgetilesinstead of 8-
bit PNG. An example of such problems and the results of
correcting them in the Validate Tileset process are shownin
theillustrations on the front side of this page.

If you have alocal copy of athird-party web tileset, you can
use the Link to Tileset process in TNTmips Pro (see the
Technical Guide entitled Tilesets: Link to a Sructure) to
createa TSD link filethat enablesitsusein TNT processes.
Thisprocedure by default also creates atilemap for thetileset,
which you can use as described above to assess the com-
pleteness of thetileset and correct any tile format problems.
Microlmages also strongly recommends that you use the
Validate Tileset process to check the integrity of any third-
party tileset you acquire.

For any local copies of web tilesetsthat already havea TSD
link file but do not yet have atilemap, you can usethe Tileset
Manager (see the TechGuide entitled Tilesets: Managing
Sructures) to create a tilemap. All processes in TNTmips
Pro that modify or create a new web tileset also by default
construct tilemaps.
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