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ABOUT THe LIBrary

https://github.com/PDAL/PDAL



http://download.osgeo.org/pdal/PDAL-1.3.0-src.tar.gz
http://download.osgeo.org/pdal/PDAL-1.4.0-src.tar.gz
https://github.com/PDAL/PDAL/releases/tag/1.5.0
https://github.com/PDAL/PDAL

1.4 /15 CHanmGes

json
gdal
mbio
smrf
stream

globbing
IEVE)
greyhound

las


https://www.pdal.io/pipeline.html#introduction
https://www.pdal.io/stages/writers.gdal.html
https://www.pdal.io/stages/readers.mbio.html
https://www.pdal.io/stages/filters.smrf.html
https://www.pdal.io/apps/pipeline.html
https://www.pdal.io/stages/writers.las.html
https://www.pdal.io/pipeline.html#filename-globbing
https://github.com/PDAL/PDAL/tree/master/java
https://www.pdal.io/stages/readers.greyhound.html

1.6 CHaMnGes

cpd icp
predicate programmable python
matlab
poisson
gdal

openscenegraph
head tail randomize
laz


https://www.pdal.io/stages/filters.predicate.html
https://www.pdal.io/stages/filters.programmable.html
https://www.pdal.io/stages/writers.gdal.html

las

BISIESWAIIE

tindex

gdal

las

pgpointcloud


http://www.pdal.io/stages/readers.bpf.html
http://www.pdal.io/stages/readers.buffer.html
http://www.pdal.io/stages/readers.faux.html
http://www.pdal.io/stages/readers.gdal.html
http://www.pdal.io/stages/readers.geowave.html
http://www.pdal.io/stages/readers.greyhound.html
http://www.pdal.io/stages/readers.ilvis2.html
http://www.pdal.io/stages/readers.las.html
http://www.pdal.io/stages/readers.mbio.html
http://www.pdal.io/stages/readers.mrsid.html
http://www.pdal.io/stages/readers.nitf.html
http://www.pdal.io/stages/readers.oci.html
http://www.pdal.io/stages/readers.optech.html
http://www.pdal.io/stages/readers.pcd.html
http://www.pdal.io/stages/readers.pgpointcloud.html
http://www.pdal.io/stages/readers.ply.html
https://www.pdal.io/stages/readers.pts.html
http://www.pdal.io/stages/readers.qfit.html
http://www.pdal.io/stages/readers.rxp.html
http://www.pdal.io/stages/readers.sbet.html
http://www.pdal.io/stages/readers.sqlite.html
http://www.pdal.io/stages/readers.text.html
http://www.pdal.io/stages/readers.tindex.html
http://www.pdal.io/stages/writers.bpf.html
http://www.pdal.io/stages/writers.gdal.html
http://www.pdal.io/stages/writers.geowave.html
http://www.pdal.io/stages/writers.las.html
http://www.pdal.io/stages/writers.matlab.html
http://www.pdal.io/stages/writers.nitf.html
http://www.pdal.io/stages/writers.null.html
http://www.pdal.io/stages/writers.oci.html
http://www.pdal.io/stages/writers.pcd.html
http://www.pdal.io/stages/writers.pgpointcloud.html
http://www.pdal.io/stages/writers.ply.html
http://www.pdal.io/stages/writers.sqlite.html
http://www.pdal.io/stages/writers.text.html

assign
colorinterp
colorization
crop

divider

FILTErSs

hexbin

mad
merge

mortonorder

outlier
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pmf

range
reprojection

smrf
sort
splitter
stats


https://www.pdal.io/stages/filters.approximatecoplanar.html
https://www.pdal.io/stages/filters.assign.html
https://www.pdal.io/stages/filters.chipper.html
https://www.pdal.io/stages/filters.cluster.html
https://www.pdal.io/stages/filters.colorinterp.html
https://www.pdal.io/stages/filters.colorization.html
https://www.pdal.io/stages/filters.computerange.html
https://www.pdal.io/stages/filters.crop.html
https://www.pdal.io/stages/filters.decimation.html
https://www.pdal.io/stages/filters.divider.html
https://www.pdal.io/stages/filters.eigenvalues.html
https://www.pdal.io/stages/filters.elm.html
https://www.pdal.io/stages/filters.estimaterank.html
https://www.pdal.io/stages/filters.ferry.html
https://www.pdal.io/stages/filters.greedyprojection.html
https://www.pdal.io/stages/filters.gridprojection.html
https://www.pdal.io/stages/filters.groupby.html
https://www.pdal.io/stages/filters.hag.html
https://www.pdal.io/stages/filters.hexbin.html
https://www.pdal.io/stages/filters.iqr.html
https://www.pdal.io/stages/filters.kdistance.html
https://www.pdal.io/stages/filters.locate.html
https://www.pdal.io/stages/filters.lof.html
https://www.pdal.io/stages/filters.mad.html
https://www.pdal.io/stages/filters.merge.html
https://www.pdal.io/stages/filters.mongus.html
https://www.pdal.io/stages/filters.mortonorder.html
https://www.pdal.io/stages/filters.movingleastsquares.html
https://www.pdal.io/stages/filters.normal.html
https://www.pdal.io/stages/filters.outlier.html
https://www.pdal.io/stages/filters.overlay.html
https://www.pdal.io/stages/filters.pclblock.html
https://www.pdal.io/stages/filters.pmf.html
https://www.pdal.io/stages/filters.poisson.html
https://www.pdal.io/stages/filters.predicate.html
https://www.pdal.io/stages/filters.programmable.html
https://www.pdal.io/stages/filters.radialdensity.html
https://www.pdal.io/stages/filters.randomize.html
https://www.pdal.io/stages/filters.range.html
https://www.pdal.io/stages/filters.reprojection.html
https://www.pdal.io/stages/filters.sample.html
https://www.pdal.io/stages/filters.smrf.html
https://www.pdal.io/stages/filters.sort.html
https://www.pdal.io/stages/filters.splitter.html
https://www.pdal.io/stages/filters.stats.html
https://www.pdal.io/stages/filters.transformation.html
https://www.pdal.io/stages/filters.voxelgrid.html

ground

info

dPPLICATIONS

e pipeline
e sort
e tindex

e translate
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https://www.pdal.io/apps/delta.html
https://www.pdal.io/apps/density.html
https://www.pdal.io/apps/diff.html
https://www.pdal.io/apps/ground.html
https://www.pdal.io/apps/hausdorff.html
https://www.pdal.io/apps/info.html
https://www.pdal.io/apps/merge.html
https://www.pdal.io/apps/pcl.html
https://www.pdal.io/apps/pipeline.html
https://www.pdal.io/apps/random.html
https://www.pdal.io/apps/sort.html
https://www.pdal.io/apps/split.html
https://www.pdal.io/apps/tindex.html
https://www.pdal.io/apps/translate.html

--stats stats
-metadata
-boundary
--dimensions
--schema

—-point
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hexbin


https://www.pdal.io/stages/filters.stats.html
https://www.pdal.io/stages/filters.hexbin.html
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$ pdal info --boundary
source. laz




$ pdal info --boundary
source.laz
--filters.hexbin.threshold=5
--filters.hexbin.sample size=
1000000

--filters.hexbin.edge size=1

[l threshold=5
[l sample_size=1000000
[ default

[
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o TransLaTte

-json
-pipeline

pdal translate -i myfile.las -o myfile.laz

pdal translate myfile.las myfile.laz --writers.las.system id="Custom"
--writers.las.scale z=0.00001

pdal translate myfile.ntf oufile.laz -f filters.reprojection
--filters.reprojection.out _srs="epsg:32641+3755"

o FOSS4Goston2017 .



https://www.pdal.io/apps/translate.html#example-3

PIPeLine

filters.reprojection writers.pgpointcloud



plPeLINne (el

$ pdal pipeline range.json

--readers.las.filename=myfile.las "pipeline”:[

--writers.las.filename=myrangefile.laz {"type": "readers.las"},
{

$ find . -name "*.laz" | xargs -I{} "type":"filters.range",

pdal pipeline range.json "limits":"Z[6:99999]"

--readers.las.filename={} }s
--writers.las.filename=newdir/{} (R RS L EE ]




readers.las

readers.las

A.las

filters.reprojection

EPSG:26916

EPSG:4326

PlPelline

filters.merge

o FOSS4Goston2017 .

writers.gdal

output.tif
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"pipeline": "inputs":
[ "inputs":
{ [ "filtersmerge"
"filterspmf" 1,
"filename":"Eastman_LAZ_Final/Input/*.laz", 1, "limits":"Classification[2:2]",

"type":"readers.las" "length":"1000", "type":"filters.range",
"type":"filters.splitter", "tag":"filtersrange"
"tag":"filterssplitter" s
"assignment":"Classification[:]=0", {
"tag":"filtersassign", "inputs":
"type":"filters.assign" "inputs":
"filtersrange"
"filterssplitter"
"inputs": 1, ":"writers.gdal",

[ "type":"writers.las",
"filtersassign" "tag":"writerslas", "filename":"Eastman_LAZ_Final/Output/Eas

1, "a_srs":"EPSG:26911", tman_161115 GND_CLS_50CM_DEM.tif",
"extract":"true", "scale x":"0.001", "radius":0.7071,
"tag":"filtersoutlier", "scale y":"0.001", "resolution":0.5,
"type":"filters.outlier" "scale z":"0.001", "output_type":"idw",

"offset x":"auto", "nodata":-9999,

"offset_y":"auto", "window_size":2,
"inputs": "offset_z":"auto", "gdalopts":"predictor=3,
tiled=yes, compress=deflate"
"filtersoutlier" "filename":"Eastman_LAZ Final/Output/Eastman_1 }

1, 61115_GND_CLS #.laz" 1
"max_distance":"7", 1, }
“approximate”:"true”, {"inputs":[ "writerslas"],

:tag"i"fi}terspmf"," "type":"filters.merge",

type”:"filters.pnf "tag":"filtersmerge"

}s




pdal pipeline proj.json

- -readers
--writers

1s *.laz
--filters
--filters

REeEProJeCTIOnN .\.Fossmmw

{
"pipeline":[

{"type":"readers.las" },
"type":"filters.reprojection”,
"in_srs":"EPSG:26918",
"out_srs":"EPSG:26919"

3 "type":"writers.las"
.las.filename=src.laz ype : wri }
.las.filename=dest.laz

| xargs pdal translate --filters filters.reprojection
.reprojection.in_srs=epsg:32641+5773
.reprojection.out _srs=epsg:32641+3775 -i {} -0 newdir/{}



DA

WriTter




GDAL WriTer [

{

"pipeline":[

{

"type":"readers.las",
"filename":"source.laz"

¥

{
"type": "filters.range",
"limits":"Classification[2:2]"

{
"type": "writers.gdal",
"resolution”: "1.0",
"filename": "destination",
"output_type": "idw",
"gdaldriver": "GTiff",
"gdalopts” : "TILED=YES",
"gdalopts” : "COMPRESS=DEFLATE"




CcoOoLoOriZartliorn e,msmemw

"pipeline":[
{ "type":"filters.colorization",
"raster":"https://isse.cr.usgs.gov/arcgis/rest/services/Orthoimagery/USGS_EROS Ortho_ 1
Foot/ImageServer/exportImage?f=image&bbox=333615,4691634,330227,4689471&imageSR=26919&

bboxSR=26919&size=3388,2163&format=tiff&pixelType=U8"










".typell

"ramp"

coLorinrter

"filters.colorinterp",

"heat_map"

"mad": true,

llkll :

2
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Groumnb

range
assign

pmf
smrf



https://www.pdal.io/stages/filters.range.html
https://www.pdal.io/stages/filters.assign.html
http://pointclouds.org/documentation/tutorials/progressive_morphological_filtering.php#progressive-morphological-filtering.
https://www.pdal.io/stages/filters.pmf.html
https://www.pdal.io/stages/filters.smrf.html







Using filters.


https://www.pdal.io/stages/filters.smrf.html

divider

pdal split -i source.laz
-0 dest _cap.las

--capacity 3000000

PLITTING



https://www.pdal.io/stages/filters.divider.html

pdal split

pdal split
-1 source.laz
-0 dest_length.laz

--length 400
--origin_x 476000
--origin_ y 6327000

PLITING

splitter

‘\. FOSS4Goston2017 “



https://www.pdal.io/apps/split.html
https://www.pdal.io/stages/filters.splitter.html
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pdal sort CO_ArkansasValley 2010 000536.laz
CO_ArkansasValley 2010 000536-time-sort.laz
--filters.sort.dimension=GPSTime

--writers.las.forward=all

22292036 CO_ArkansasValley 2010 000536-time-sort.laz
56629291 CO_ArkansasValley 2010 000536.1az



https://www.pdal.io/stages/filters.sort.html

TIiNDeX

hexbin
merge
tindex

pdal tindex filename.db -f sqlite "*.laz" --t_srs "epsg:4326"



https://www.pdal.io/stages/filters.hexbin.html
https://www.pdal.io/apps/tindex.html#tindex-merge-mode
https://www.pdal.io/stages/readers.tindex.html

TIiNDeX

pdal tindex --merge

--tindex tileindex.shp

--filespec output.laz

--polygon "POLYGON ((476211 6327699,
476296 6327664, 476326 6327560,
476247 6327508, 476101 6327519,
476063 6327617, 476211 6327699))"




FOSS4Goston2017

pdal density -i source.laz -o density_surface.db -f SQLite --filters.hexbin.edge size=10

™ /u02Nasdata/density suriace...
[]1-2430

[ ] 2430- 5524

] 5524 - 7596

[l 7596 - 9705

[l 9705 - 14024




o PUTHON AP

pypi

""" fetch PDAL data as a numpy array
json = open('/data/pipeline/pipeline_read.json','rb").read
r = libpdalpython.PyPipeline(json)

r.execute()

arrays = r.arrays()

o FOSS4Goston2017 .



https://pypi.python.org/pypi/PDAL

DOocCumen tarlion

http://pdal.io

workshop

tutorials



http://pdal.io
http://www.pdal.io/workshop/index.html
http://www.pdal.io/tutorial/index.html

RelLeases

http://pdal.io
https://github.com/PDAL/PDAL

pdal/pdal
pdal/dependencies
0SGeo4W64
rpms
unstable



http://pdal.io
https://github.com/PDAL/PDAL
https://hub.docker.com/r/pdal/pdal/
https://hub.docker.com/r/pdal/dependencies/
http://trac.osgeo.org/osgeo4w/
http://pdal.s3-website-us-east-1.amazonaws.com/rpms/
https://tracker.debian.org/pkg/pdal

QUIESTIONS



