LiDAR Point Processing
April 29, 2011 LiDAR Point Data

Continental Mapping Consultants

Report Generated June 25, 2011

LAS Format

Horizontal average point spacing:


Horizontal Units = UTM 15N Meters

Raw Data—0.324m cross track, 0.509m down track, 6.06 points/m (CMC quote)

Raw Data—0.356115m (derived from ArcGIS 3D Analyst PFI)


Ground—1.085962m (derived from ArcGIS 3D Analyst PFI)

Vertical Accuracy: 
Vertical Units = NAVD88 Geoid 09 Meters

Overall—0.090m (95% cl), Bare Earth—0.069m (95% cl)
Assess LiDAR Coverage & Sample Density

          
Point File Information (PFI)—3D Analyst Toolbox

          
Ground Points
(meters) 


Average Point Spacing—1.085962m
	File Name
	Point Count
	Point Spacing
	Z Min
	Z Max

	LAS1
	1299741
	1.054155
	246.34
	282.72

	LAS2
	1072732
	1.121999
	238.36
	265.17

	LAS3
	1228823
	1.071893
	238.39
	272.7

	LAS4
	1154087
	1.095800
	238.73
	266.71



Raw Data (meters)

Average Point Spacing—0.356115m

	File Name
	Point Count
	Point Spacing
	Z Min
	Z Max

	LAS1
	2689436
	0.366409
	250.36
	307.22

	LAS2
	2634466
	0.360997
	248.72
	316.11

	LAS3
	2675979
	0.346292
	237.96
	273.78

	LAS4
	2060852
	0.374674
	242.96
	279.30

	LAS5
	3027469
	0.342037
	257.12
	294.97

	LAS6
	3022558
	0.345635
	246.28
	292.06

	LAS7
	3064535
	0.343259
	236.37
	270.27

	LAS8
	3018477
	0.342430
	243.20
	283.41

	LAS9
	2393870
	0.379531
	257.06
	281.43

	LAS10
	2986742
	0.347698
	238.11
	275.21

	LAS11
	3393069
	0.326215
	237.70
	279.47

	LAS12
	2814094
	0.356988
	246.69
	283.37

	LAS13
	2556462
	0.362218
	253.91
	278.36

	LAS14
	2372122
	0.383648
	237.63
	272.53

	LAS15
	3148467
	0.324808
	237.82
	282.79

	LAS16
	2020793
	0.395004
	242.55
	278.58


LAS to Multipoint

3D Analyst Toolbox Parameters--


File Name: GROUND



Folder: Ground LAS



Output: Feature Dataset



Average Point Spacing: 1.086 (Derived from Point File Information)



Input Return Values: Any Return



Output Coordinate System: UTM NAD83 15N



File Name: RAW_LAST_RETURN



Folder: RAW LAS



Output: Feature Dataset



Average Point Spacing: 1.086 (Derived from Point File Information)



Input Return Values: Last Return



Output Coordinate System: UTM NAD83 15N

Point to Raster

Point to Raster Tool Parameters—

(NOTE: Does not produce highest quality but allows for fast results)

For Point Density Return:



RAW_LAST_COUNT



Input Features: RAW_LAST_RETURN



Value Field: OID (ignored)



Output Raster Dataset: RAW_LAST_COUNT



Cell Assignment Type: COUNT



Cellsize: 2 (<4x average point spacing of 0.356115m)



Comment: Shows flight paths and overlap, not very useful

For Point Density Return:



GROUND_ALL_COUNT



Input Features: GROUND_RETURN



Value Field: OID (ignored)



Output Raster Dataset: GROUND_ALL_COUNT



Cell Assignment Type: COUNT



Cellsize: 6 (<4x average point spacing of 1.086m)

Comment: Comparison of cellsize size assignment from 5 – 8.4 m determined that 6m returns a finer image with least compromise of empty cells

For Canopy Area:



RAW_LAST_Z


Input Features: RAW_LAST_RETURN



Value Field: SHAPE.Z


Output Raster Dataset: RAW_LAST_Z


Cell Assignment Type: RANGE


Cellsize: 2 (4x average point spacing of 0.356115m)



Comment: Displays areas of vegetation cover


For Rough Digital Elevation Model:



GROUND_ALL_SHAPEZ


Input Features: GROUND


Value Field: SHAPE.Z


Output Raster Dataset: GROUND_ALL_SHAPEZ


Cell Assignment Type: RANGE


Cellsize: 6 (<4x average point spacing of 1.086m)



Comment: Woohoo now we’re getting somewhere


For an even rougher DEM:


GROUND_ALL_Z_MEAN



Input Features: GROUND


Value Field: SHAPE.Z


Output Raster Dataset: GROUND_ALL_Z_MEAN



Cell Assignment Type: MEAN



Cellsize: 6 (<4x average point spacing of 1.086m)



Comment: Not a good representation, very rough
Building Terrains
A terrain dataset is a multi-resolution, TIN-based surface built from measurements stored as features in a geodatabase. They're typically made from LiDAR, sonar and photogrammetric sources. Terrains reside in the geodatabase, inside feature datasets with the features used to construct them. (ESRI Resource Center)

Considerations:



LiDAR coverage extent (covers Aztalan study area)



Number of points & density (GROUND—1.086m, 6.06 points/m)



Output raster resolution (0.5m or smaller, 1.0m did not provide details)



Output raster extent (tiled, can mosaic according to need)



Output raster format (TIFF or JPEG for general, non-GIS users)


Process:



Load Multi-points into feature dataset



Create Feature Dataset





Horiz Coordinate: UTM83 15N





Vertical Coordinate: NAVD88




Use LAS to Multipoint tool from ArcGIS 3D Analyst toolbox




Add hydro break lines to feature dataset

