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~In anticipation of 2009 Economic Stimulus funding in support of National Map
activities, the following base specification for Lidar data collection and delivery has been
developed. Adherence to this minimum specification ensures that Lidar data collected
under this initiative is suitable for ingest into the NED at the 1/9 arc-second resolution,
and can be resampled for use in the 1/3 and 1 arc-second NED resolutions.

In addition, Lidar collected at this specification should support other mapping and
scientific research efforts. Buy-up options are available for those areas which require
more stringent specifications.

COLLECTION

The following are minimum parameters. It is expected that local conditions in any
- given project area, or specialized applications for the data collection may mandate more
stringent parameters.

Multiple Discrete Return, capable of at least 3 returns per pulse, with intensity
Nominal Pulse Spacing (NPS) no greater than 2 meters (single swath)

Scan Angle (total FOV) not to exceed 45°

Design Vertical Accuracy 15cm RMSE or better

Design Flightline overlap 20% or greater, as required to ensure there are no data
gaps between the usable portions of the swaths.

Collection Area: Defined Project Area, buffered by a minimum of 200*NPS.

Note: For collections in coastal areas, this requirement may be relaxed on the
seaward boundary to eliminate needless collection over water.

LA I

o

7. Collection Conditions:
o Atmospheric: Cloud and fog-free between the aircraft and ground
o Ground: Snow free, no unusual flooding or inundation
o Vegetation: Leaf-off preferred
8. Data Voids [areas => (4*NPS)?] within a single swath are not acceptable, except:
e where caused by water bodies
e where caused by lidar shadowing AND filled-in by another swath.
DATA PROCESSING and HANDLING

1. All processing should be carried out with the understanding that all point
deliverables are required to be in fully compliant LAS vi.2 format. Vendors

are encouraged to review the LAS specification in detail.




10.

11.

12.

13.

GPS times are to be recorded as POSIX times, at a precision sufficient to allow
unique timestamps for each return.

The USGS preferred Spatial Reference System is UTM, NADS83, Meters;
NAVDS8S8, Geoido3, Meters. Each discrete project is to be processed using the
predominant UTM zone for the collection area. Alternate Projected Coordinate
Systems may be used by prior agreement with the USGS.

Long swaths (those which result in a LAS file larger than 2GB) should be split
into segments. Each segment will thence be regarded as a unique swath.

Point Families (multiple return “children” of a single “parent” pulse) shall be
maintained intact through all processing. Multiple returns shall be stored in
sequential order.

Each swath will be assigned a unique File Source ID. The Point Source ID field
shall be set equal to the File Source ID prior to any processing of the data. See the
LAS Specification.

All collected swaths are to be delivered. This includes calibration swaths and
cross-ties. All collected points are to be delivered. No points are to be deleted
from the swath LAS files. Excepted from this are extraneous data (aircraft turns,
transit between the Collection Area and airport, transit between fill-in areas,
ete.).

Within each LAS file, points from a given swath shall be stored together and in
their collected order.

Outliers, blunders, noise points, geometrically unreliable points near the extreme
edge of the swath, and other points deemed unusable are to be identified using
the “Withheld” flag, as defined in the LAS specification.

The Overlap Classification (class value = 12) shall not be used. ALL points not
tagged as “Withheld” are to be classified.

If overlap points need to be identified by the vendor, they are to be tagged using
Bit:0 of the User Data byte, as defined in the LAS specification. (1=Overlap). This
tag is to be included in the deliverables.

Classification Accuracy: It is expected that due diligence in the classification
process will produce data that will meet the following test:

Within any 1km x 1km area, no more than 2% of points will
possess a demonstrably erroneous classification value. This
includes points in Classes 0 and 1 that would correctly be included
in a different Class required in the contract.

Note: This requirement may be relaxed to accommodate collections in areas
where the USGS agrees classification to be difficult.

Tiles:
o A single non-overlapped tiling scheme will be established and agreed upon by

the Vendor and the USGS prior to collection. This scheme will be used for all
tiled deliverables.

¢ Tile size must be an integer multiple of the cell size of raster deliverables.
¢ Tiled deliverables shall conform to the tiling scheme, without added overlap.




Tiled deliverables shall edge-match seamlessly.

DELIVERABLES
Metadata

1.

2.

3.

Collection Report (detailing mission planning and flight logs)

Survey Report (detailing the collection of control and reference points used
for calibration and QA/QC)

Processing Report (detailing calibration, -classification, and product
generation procedures)

QA/QC Report (detailing the analysis of the bare-earth product)

Geo-referenced, digital spatial representation of the extents of each delivered
dataset. Polygon shapefile is preferred.

Deliverables metadata (FGDC compliant, XML format metadata). One file for
each:

o Project

o Lift

o Swath

o Tiled deliverable product group (classified point data, bare-earth
DEMs, etc.) :

Note: Metadata files for individual tiles are not required

Raw Point Cloud

Fully compliant LAS v1.2, Point Record Format 1 (or 3)
Georeference information included in LAS header

GPS times recorded as POSIX times, at a precision sufficient to allow unique
timestamps for each return.

Intensity values (rescaled to 8-bit)
Full swaths, all collected points to be delivered.
1 file per swath; 1 swath per file.

Classified Point Cloud

®

Fully compliant LAS v1.2, Point Record Format 1 (or 3)
Georeference information included in LAS header

GPS times recorded as POSIX times, at a precision sufficient to allow unique
timestamps for each return.

Intensity values (rescaled to 8-bit)
Tiled delivery, without overlap (tiling scheme TBD)



Classification Scheme (minimum):

Code Description
1 Processed, but unclassified
2 Bare-earth ground
9 Water

. Bare Earth Surface (Raster DEM)‘

Cell Size no greater than 3 meters or 10 feet, and no less than the design NPS.

Delivery in an industry-standard, GIS-compatible, 32-bit floating point raster
format (ERDAS .IMG preferred)

Georeference information shall be included in raster file
Tiled delivery, without overlap
DEM:s tiles will show no edge artifacts or mismatch

Discernable Water Bodies (ponds, lakes, wide streams and rivers, oceans) are
to be flattened within the DEM.

Void areas (i.e., areas outside the project boundary but within the tiling |
scheme) shall be coded using a unique “NODATA” value. This value shall be
identified in the appropriate location within the file header.

Vertical Accuracy of the bare earth surface is to be assessed using the

. methods described in the FEMA “Guidelines and Specifications for Flood

Hazard Mapping Partners, Appendix A”, Section A.8.5 paragraph 1, Section
A.8.6.1, and Section A.8.6.2 (substituting the contracted vertical accuracy
requirements for those listed in the FEMA document). All QA/QC analysis
materials and results are to be delivered to the USGS.




BUY-UPS
Independent 3m-Party QA/QC |
2. Higher NPS
® 1.4m,1.0m, 0.7m, etc...
3. Increased Vertical Accuracy
e 12cm, 9.25cm, etc...
4. Additional Environmental Constraints
e Tidal coordination, flood stages, crop/plant growth cycles, etc.
5. Top-of Canopy (First-Return) Raster Surface (tiled)
6. Intensity Images (8-bit gray scale, tiled)
7. Detailed Classification (additional classes):

Code Description
3 Low vegetation
4 Medium vegetation (use for single vegetation class)
5 High vegetation
6 Buildings, bridges, other man-made structures
7 Noise (low or high)
n additional Class(es) as agreed upon in advance

8. Breaklines (PolylineZ and 'PolygonZ) for hydrographic features
9. Breaklines (PolylineZ and PolygonZ) for other features (TBD)
10. Extracted Buildings (PolygonZ)





