Getting Data into FUSION

FUSION merges imagery, LIDAR data, GIS layers, field data, and gridded surface models to provide an intuitive interface to large project datasets. FUSION requires an ortho-rectified image for the project area (image can be created in FUSION) and LIDAR data. Other data types are optional.
FUSION currently reads several ASCII file formats and LAS files. Its native format, called LDA, is an indexed binary format that allows rapid random access to large datasets. In FUSION, LAS files use the same indexing scheme but are not converted to the LDA format. Utilities are included that convert ASCII files into the native binary format. 
FUSION needs to have an ortho-rectified image and an associated world file to provide scaling information and a backdrop for the project. A utility is included to create an image using the intensity value or the elevation recorded with each LIDAR return.

FUSION reads surface models (ground, canopy, or other surfaces of interest) stored in the PLANS DTM format. FUSION provides conversion tools to convert surface models stored in other formats into the PLANS format. Supported formats include USGS ASCII DEM, USGS SDTS, SURFER, and ASCII grid.

Converting LIDAR Data Files into LDA Files

FUSION provides a conversion utility that converts several ASCII formats into the LDA format and creates the index files needed to provide rapid random access to the data. The utilities are accessed using the “Utilities” button on the FUSION control panel. The “Convert ASCII file to binary LDA” button brings up the dialog for ASCII file conversion. ASCII input files typically have the .XYZ extension (using this extension will make it easier to select the files). The formats supported are described in the document named “ASCII file formats.doc”. The LDA format includes the following attributes for each LIDAR return: Pulse number, return number, X, Y, Elevation, Scan/nadir angle, and Intensity. For datasets that do not include all attributes, you can specify default values for the missing attributes.
LAS format files are read and used directly by FUSION. The same indexing scheme is used to facilitate rapid file access but the files are not converted to the LDA format. The first time a sample is extracted from a LAS file, the index files are created. Subsequent sampling operations use the newly created index files.

Creating Images Using LIDAR Data
FUSION provides a utility that uses the intensity value or the elevation for each LIDAR return to construct an ortho-projected image and the associated world file to provide georeferencing information. This utility is accessed using the “Utilities” button and the “Create image using LIDAR data” utility. The image can be built using several LDA or LAS formatted files (in case the project organizes data into multiple files). For most data, you will want to clamp the intensity range to a specific set of values. To help users correctly scale the color mapping, the “Scan for data ranges” button can be used to report the range of values in the LDA file and a histogram of the intensity values. In most cases, you should not map the full range of intensity values to the grayscale image. Our experience with several vendors has taught us that most vendors don’t know much about the intensity values and can’t even tell you the correct range of values recorded in their data. You can change the pixel size for the image but the default of 1 unit (same planimetric units in LIDAR data) generally provides a reasonable image. For low density datasets (<1 return per square meter), increasing the pixel size will produce an image with fewer voids and will decrease the size of the image file.
Building the FUSION Project

Once you have an image and some LIDAR data files, you are ready to build the FUSION project. Click the “Image…” button and select the image you created from the LIDAR data values. Next, click the “Raw data…” button and select the LDA files created from your ASCII data files or LAS files. The default symbol type, a single pixel, is suitable for most projects so just click the OK button. If you set the symbol type to “None”, FUSION will draw a box that represents the extent of each LIDAR data file when you “turn-on” display of the raw data. You now have a FUSION project ready to go. Click the “Sample options” button to specify sampling options for the LIDAR subsets, or just stroke a rectangular area to cut out a subset of data and launch the 3D viewer.
