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Outline

ÅEsriôsñBig Pictureò concerning LiDAR

ÅData structures, tools, and workflows

ÅTerrains 

ÅSome processing examples 

ÅWhatôs coming at 10.1 ïDirect LiDAR read



Big Picture

ÅSolutions for GIS end users

- Not about LiDAR data production

ÅOperate on clean/classified LiDAR points

ÅProduce useful derivatives

ÅPerform analysis 

ÅHandle large datasets

ÅDatabase oriented



Supporting Data structures and Tools

ÅVector features

- points

- multipoints

- lines

- polygons

ÅRaster

ÅTIN

ÅTerrain Dataset

FunctionInput Output

Workflow

ÅPoint File Information

ÅLAS To Multipoint

ÅASCII 3D To Feature Class

ÅPoint To Raster

ÅTerrain To Raster

ÅTerrain To TIN



What are Terrains ?

ÅA Terrain is a multi-resolution surface created from 
measurements stored in geodatabase feature 
classes

ÅNew dataset at ArcGIS 9.2

ÅTerrains live inside Feature Datasets

ÅTypical applications:

- Topographic mapping

- Bathymetric mapping

ÅTypical data sources:

- Photogrammetric data

- LIDAR

- SONAR



What are Terrains?

ÅCharacteristics of Terrains:

- Feature classes participate

- Rules specify how features are used to define a surface

- TIN based

- Multi-resolution

Feature Classes Participate in Terrain



Multi-resolution terrain dataset (TIN structure)

Multi-Resolution Surface Model

Points and Breaklines

Terrain Pyramids



Implementation

ÅTIN surface generated on-the-fly for given area of interest and 

level of detail

ÅSupports point, multipoint, polyline, and polygon based 

features

ÅSeamless

ÅFast

ÅScalable



Terrain Pyramids

ÅSimilar to raster pyramids in concept, but built 
from source measurements

ÅReduced point sets thinned based on vertical 
tolerance

ÅScale threshold associated with each level

Levels 

of 

Detail

Z-Tolerance Scale

0 0 1:1

1 1 2500

2 5 10,000

3 10 50,000

4 20 100,000

Points

The distance between the lower 

resolution surfaces and the full 

resolution surface will not exceed a 

given Z-tolerance.

z-tolerance





Contours

Terrain Dataset Workflow
Data Conversion Product Generation
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Surface Integration

ArcGIS

Terrain

Dataset

Pyramid

TIN surfaces

Points Breaklines DEM TIN

LIDAR post-

processed data 

(points)

SONAR post-

processed data 

(points)

Photogrammetric 

data 

(points & lines)



Lidar point coverage and sample density

ÅBasic QA/QC before loading data into geodatabase

ÅVerify xy and z extent

ÅExamine point spacing



Point File Information Tool

ÅInputs files (LAS and ASCII) and folders of files and 

outputs a polygon feature class.

ÅEach output record includes

- Polygon of fileôs data extent

- Source filename

- Point count

- Point spacing estimate

- Z min

- Z max



Point File Information Tool



Loading Data: LAS To Multipoint Tool

ÅLAS = industry standard file format for LiDAR

ÅMultipoints used for efficiency

ÅFilter options

- By class

- By return



Point to Raster Tool

ÅUsed after points are loaded into geodatabase

ÅMore detailed assessment than Point File 

Information

ÅBased on actual points loaded

(i.e., filtered by class code or 

return) rather summary of 

entire file.



Point To Raster: Sample Density 


