KUCERA INTERNATIONAL INC.

2011 STATE OF KANSAS 15-COUNTY 

AERIAL LIDAR SURVEY PROJECT

PROCESSING REPORT 

Sensor Calibration:
The Leica ALS60 lidar system is initially calibrated at the factory.  Most hardware calibration values are fixed.  The offset between the sensor and the IMU, known as the boresight misalignment is variable and must be routinely checked and computed.   Boresights are flown every 2 – 3 weeks as a matter of routine to track calibration changes and check for calibration anomalies.  Each flight mission is boresight calibrated and analyzed with mission recorded flight data using TerraSolid TerraScan and TerraMatch lidar processing software. Areas having buildings/structures with peaked roofs and/or having significant changes in terrain are specially extracted from the mission datasets and used to refine the boresight calibration through automatic removal of horizontal mismatches. The unclassified mission data is subsequently checked against and adjusted to the project ground control.  Each flight line within a mission is checked in three locations along the line for systematic vertical mismatches, with lines being individually vertically adjusted to each other as needed.  The return for each flight mission is vertically and horizontally checked against adjacent mission return data with the ground control data as a base reference.

Data Extraction:

Acquired lidar return data is extracted and initially processed/reviewed using Leica ALS post-processing software.  The program ingests the raw, proprietary formatted laser data, references trajectory files from AGPS/IMU processing, stores all sensor hardware calibration and boresight calibration information – and combines this information together to output a useable LAS V.1.2 format data file for each flight strip.  The program also applies proper coordinate projection, geoid, and units to the output LAS files.

Airborne GPS/IMU data captured by the lidar system is processed using Leica Pro/IPAS TC software.  The GPS data is processed using a combination of TerraPOS, Inertial Explorer, or Leica IPAS TC programs.  IPAS Pro or IPAS TC was used to blend and smooth the GPS/INS data into a final trajectory file in .sol format.
Return Classification:
Using  Microstation CAD and TerraScan lidar processing software, the project flight strip LAS data was cut to arbitrary 2000m x 2000m tiles for “first step” and “second step” data classification and editing.  The arbitrary tiling was used for ease of file management and efficiency of data interaction.  All data was classified and edited using primarily TerraSolid products (TerraScan, TerraModeler, TerraPhoto) and GeoCue LP360.
A “first step” classification routine consisted of determination and editing of bare earth and noise return.  A “Second step” classification consisted of additional noise classification, overlap classes, water, and ignored ground.  Compiled hydro feature breaklines were used as input/reference in the second step classification to ensure accurate water classification and consistency between compiled hydro feature boundaries and classified hydro return.  A 0.5 meter buffer around water bodies was used for “ignored ground” classification as per agreement with the State.  Existing orthophotography was used as an additional reference in the quality control of classified return.  Assessments of fundamental, consolidated, and supplemental vertical accuracy (FVA, CVA, SVA) were made by comparison of bare earth return with surveyed land cover accuracy checkpoints in Kucera’s designated 1000 square mile FEMA blocks, with the results being documented in Kucera’s QA/QC accuracy report.  The QA/QC checked LAS return data was cut to the specified 5000m x 5000m US National Grid square tiles for delivery.
Hydro Breaklines and Hydro-Flattened DEM:

Hydro feature breaklines/boundaries for all required hydro features (i.e., ponds and lakes with 3/4 acre or greater surface area, rivers 50’ and greater in width) were newly compiled using the synthetic 3D lidar return viewing/”lidargrammetry” capability of Cardinal Systems VR1 softcopy stereoplotters.  Existing National Hydro Dataset (NHD) files were used for reference in the hydro feature compilation process.  The lidargrammetry-compiled hydro data was QC reviewed and edited in ArcGIS, with existing digital orthophotography used as reference.  All compiled water body/hydro boundaries were edited to closed polygons, with rivers being closed at points of bank-to-bank widening and closing to within the 50’ criteria and at the project area boundaries.  The edited hydro data was topologically converted/structured in ArcGIS, QC-reviewed, delivered in shapefile form for specified areas/tiles, and used for the hydro-flattening process.
The hydro-flattening was performed as a GIS function in ArcGIS using the classified lidar return and hydro feature polygons.  The flattening process consisted of removal of return within the hydro polygons from the classified lidar and representation of all points within each water body at the same “flat” elevation defined by the lidargrammetry-compiled water boundary elevation.  The hydro-flattened DEM was subsequently converted in ArcGIS to a one meter cell raster DEM, quality control reviewed by 3D visuals and overlay with the classified lidar return, and output to ERDAS IMG format for delivery.

Metadata:
FGDC metadata in XML format meeting State specifications/titling was produced for the project, each lift/flight session, and for the deliverable datasets (LAS return, hydro DEM) for each tile.  The metadata was produced and QC checked using the USGS TKME metadata program/parser.

Attachments:

Provided as attachments to this report are GIS files of the project and county boundaries, tile scheme, and FEMA land cover accuracy test block boundaries.
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