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Graphical User Interface


Section 1.0 Control Panel – class TerrainRenderer.java
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Figure 1
1.1 Buttons Panel - class javax.swing.jPanel
The jPanel class was used as the basic container for the visualization tool’s control panel. It contains the buttons for controlling the wet lands terrain visualization. There are a total of ten control buttons:

· Zoom In Button
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Figure 2
· Zoom Out Button
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Figure 3
· Rotate Left Button
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Figure 4
· Rotate Right Button
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Figure 5
· Move Up
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· Move Down
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Figure 7
· Move Left
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· Move Right
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Figure 9
· Tilt Up
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Figure 10
· Tilt Down
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Figure 11
1.2 Control Buttons - class javax.swing.jButton
Each button in the control panel was created using the jButton class. Each button has an AddMouseListener() implementation. This method receives a user-defined class ViewControlHandler. This class manages all the mouse buttons events in the panel. It implements a thread that detects which button was pressed and performs the user specified action in the active view window. 
1.2.1 Interface with OpenGL

1.1.1.1 Zoom Out Button

//TODO: Documentation of Interface Code  

1.1.1.2 Zooom In Button

//TODO: Documentation of Interface Code

1.1.1.3 Rotate Left Button

//TODO: Documentation of Interface Code

1.1.1.4 Rotate Right Button

//TODO: Documentation of Interface Code

1.1.1.5 Move Up

//TODO: Documentation of Interface Code

1.1.1.6 Move Down

//TODO: Documentation of Interface Code

1.1.1.7 Move Left

//TODO: Documentation of Interface Code

1.1.1.8 Move Right

//TODO: Documentation of Interface Code

1.1.1.9 Tilt Up
//TODO: Documentation of Interface Code

1.2.1.10 Tilt Down

//TODO: Documentation of Interface Code

Section 2.0 Time Slider - class javax.swing.jSlider
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Figure 12
This feature has not been yet implemented. It is intended to stream chronologically through different models of the same terrain view by 
dragging the time slider. Dragging left will stream through past models and dragging right will go to future models. Also it will let the user mark two points in time to view a streaming “video” of the models changing in that period of time.
Section 3.0 Terrain View - class TerrainView.java
This class is used to implements the terrain views and it extends the class javax.swing.jInternalFrame. The window includes a menu (class javax.swing.jMenu) for adding models to the window. This class permits multiple parallel viewing of different terrain views with different models if the user wishes. Only the active window is manipulated by the control panel. It also has an interface with OpenGl that permits changing the model in the view.
There are three options (class javax.swing.JRadioButtonMenuItem): 

· Wireframe

· Points

· Solid

3.1 Interface with OpenGl - class TerrainViewPanel.java


//TODO Details of the TerrainViewPanel class.

Section 4.0 Main Menu - class javax.swing.jMenu 
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Figure 13
The main menu has two items (class javax.swing.jMenuItem).
· File

· Windows

This menu gives the capability of  opening a new terrain view window with the class javax.swing.JFileChooser.
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Figure 14
The files supported in this version are Binary terrain files (ext. *.bt) map files.  Further in this document we will discuss other type of map files or Digital Elevation Maps/Models that could be supported for visualization.
OpenGl Rendering Integration and Visualization

//TODO: Documentation of The Rendering itself.
Digital Elevation Maps
 1.0 Overview

A Digital Elevation Map (DEM) is a terrain elevation at regularly spaced horizontal intervals and a grid of regularly spaced elevations. (http://thor-f5.er.usgs.gov/sdts/datasets/raster/dem/demmap.pdf). The most used DEM is the USGS (DEM) and the Spatial Data Transfer Standard (SDTS) format. The USGS DEM format can be mapped to a SDTS format via a series of processes. The intention of this application is to be able to support this two standard formats.
1.1 USGS DEM
USGS DEM provides two types of data. 
· Universal Transverse Mercator (UTM)

· Arc-second

In general DEM data accuracy is derived by comparing linear interpolation elevations in the DEM with corresponding map location elevations and computing root-mean-square. (http://erg.usgs.gov/isb/pubs/factsheets/fs04000.html)
1.1.2 7.5-minute DEM (UTM)

 This type of data allows a range from 10-meter to 30-meter spacing.  This is the default data spacing for this type unless otherwise specified. This kind of model provides coverage in 7.5 by 7.5-minute blocks. General coverage of this kind of DEM is:

· United States

· Hawaii

· Puerto Rico
Profiles of this data type are “clipped to the straight line intercept between the four geographic corners of the quadrangle…” (http://thor-f5.er.usgs.gov/sdts/datasets/raster/dem/demmap.pdf) This results in an approximation of the geographic area. Any data outside this area is not considered for visualization. Data in 7.5 minute DEM are ordered south to north. “Approximate file sizes are 9.9 megabytes for a 10-meter resolution and 1.1 megabytes for a 30-meter horizontal resolution. Data profiles for this product do not always have the same number of elevations because of the variable angle between true north and grid north in the UTM coordinate system.” (http://erg.usgs.gov/isb/pubs/factsheets/fs04000.html) 
Example of a 7.5-minute UTM
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Figure 15
1.1.3 Arc second DEM
There are four types of Arc second DEM. 
· 2 by 2 arc second data spacing (Former 30 minute spacing)

· 3 by 3 arc second data spacing (1-degree DEM)
· 7.5 minute Alaska DEM (1 by 2 arc data spacing, latitude and longitude)

· 15 minute Alaska DEM(2 by 3 arc data spacing)

For a 2 by 2 arc second data spacing the coverage is four 15 by 15 minute blocks
. 

In a 3 by 3 arc second data spacing coverage is 1 by 1 degree blocks. The other two data types are 10 to 18 minute latitude to longitude and 15 to 20 minute latitude to longitude blocks respectively. Data is represented similar to a 7.5-minute UTM.

Example of a 1-degree DEM
[image: image16.jpg]Ax =3 arc seconds
By =3 arc seconds
Elevation pont
= First point along profie
3 = Comer of DEM polygon
(1 block)





Figure 16
2.0 SDTS Format
The purpose of the SDTS is to promote and facilitate the transfer of digital spatial data between dissimilar computer systems, while preserving information meaning and minimizing the need for information external to the transfer. Implementation of SDTS is of significant interest to users and producers of digital spatial data because of the potential for increased access to and sharing of spatial data, the reduction of information loss in data exchange, the elimination of the duplication of data acquisition, and the increase in the quality and integrity of spatial data. SDTS is neutral, modular, growth-oriented, extensible, and flexible--all characteristics of an "open systems" standard. (From the USGS) (http://data.geocomm.com/sdts/)
SDTS is a standard of transferring data not of processing it. It is designed by a group of representatives from government, universities and private companies. Its idea is of self-contained data transfers, spatial-data, attributes, georeferencing, a data quality report, a data dictionary and supporting metadata include in the transfer. 

Data is derived from USGS topographic quadrangle. Each physical file covers the geographic area of some part of a standard quadrangle (DEM/SDTS packaging).  

2.1 Retrieving Format

The base address for DEM/SDTS data is ftp://edcftp.cr.usgs.gov/pub/data/DEM
Step by Step instructions for retrieving and unpacking DEM/SDTS are in this site
(http://data.geocomm.com/sdts/sdts_tutorial.txt)

Spatial Ace

1.0 Terrain Visualization

SpatialAce ®  version 4.3 supports visualization in 2D and 3D.  It visualizes points, lines and polygons in 2D and 3D. It also handles meshes of (TIN) in 3D and different patterns of dashed lines, textures and fills. Also this application handles raster data in 1-bit to 32-bit. True transparency and alpha handling in all drawing operations including raster is supported. Text, symbols, lines and polygons have anti-aliasing for removing jaggedness in presentation. The application includes raster filtering, bilinear and bicubic. Also available, multiple selection of objects and creating and editing points, lines and polygons in 2D and 3D.  
1.1 Generating Functions “on the fly”

Among other features. SpatialAce® version 4.3 supports calculation of elevation from gridded data and shading with dynamic sun position. Moreover it can generate Geographic and UTM/MGRS grids. Also, automatic 3D building generation from 2D polygons is supported. Generation of 3D textures, i.e. forests, curtains. Terrain accessibility analysis for terrain vehicles is implemented. 

2.0 Data Base Integration and Multi Format
It permits reading from large number formats among these: USGS Ascii and SDTS DEM. Off screen drawing to bitmaps, files or memory that can be

further processed (PNG, GIF, JPEG and BMP) is available. Multiple visualizations on objects such as multiple texts and symbols at a point or line.

Flexible layer handling controls the drawing order of layers in run-time. Ability to mix raster and vector layers in arbitrary order. Support for animation with double / triple buffering for smooth window updating when displaying dynamic data and editing objects also available. The tool reads ARINC flight navigation database.

Read / writes Oracle and MySQL spatial databases. Also, handles spatial database queries for reading objects from spatial databases based on queries (If supported by the database format).

3.0 Picking and Querying Tool

Picking and Querying in 2D and 3D.

4.0 Level of Detail Rendering

Textures from geographic data or image files are available. Any result from

a geographic function can be draped over a 3D surface. Also full control of over texture blend modes (Multi pass/ multi texture effects). Complex line styles with auto-placement of symbols or labels along lines or in nodes, texts or symbols that clip lines etc. Level of detail in 2D with automatic switching on/off of map

layers based on scale and/or geographic area. Also available, is level of detail in 3D terrain and VRML-objects based on distance from the “observer”.
5.0 More Reference

Go to SpacialAce® specification document or go to the website http://www.spatialace.com/. 
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� Note: The term "block," as used in 1, 2, and 3 above, is used to describe the physical extent of a DEM quadrangle, and implies that the DEM is trimmed to the quadrangle neatlines and that no overedge is allowed beyond the "block" boundaries.  (� HYPERLINK "demmap.pdf" ��http://thor-f5.er.usgs.gov/sdts/datasets/raster/dem/demmap.pdf�)








