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MOTIVACIONES




Qué es LIDAR?




Qué es LIDAR?
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Qué es LIDAR?

Varios impulsos:
-~ FIRST
I, - LAST

Actualmente hasta 5




Datos LIDAR

1.Millones y millones de puntos
2.Fichero LIDAR estandar LAS, LAZ (comprimido
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Problema: Millones de puntos

1. Cada retorno (Tiempo, distancia,
angulo escaneo, intensidad,
coordenadas...): Mas de 40 bytes

2. Ejemplo: 100 kmz x 1 p/m2
» 10000x10000x4x26 bytes = 10.43Gb

3.Caso real: 20x25kmz x 5 p/m2 = 160Gb

4. Algoritmos especiales
- Clasificacion
- Manipulacion del volumen de informacion




Problema?? Millones de puntos

1. Cada retorno (Tie c@s’ta C 6
angulo escaneo, In |
coordenadas...):
2. Ejemplo: 1 @
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Herramientas

1. TerraScan y TerraSolid
- Microstation (CAD)
- Software privativo

2. LASTools
— Libreria libre (LGPLv3) para I/O formato LAS
- Conjunto de herramientas: Software privativo

3. LIbLAS
— Libreria libre (GPLv3) para I/O formato LAS

4. FUSION

- Gratuito pero cerrado




HERRAMIENTAS SPDLIB




SPDLIib

1. Librerias para I/O datos LIDAR

2. Conjunto de herramientas para la
manipulacion, procesamiento y
analisis LIDAR:

- ALS (Aerotransportado)

- TLS (Terrestre)

- Full waveform
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SPDLIib

1. Libres: PGLv3

2. C++

3. Bindings para Python

4. Multiplataforma

5. http://www.spdlib.org/




Por que SPDIib?

Function FUSION LASTools SPDLib Terrascan
License BSD LGPL / Commercial | GPL3 / MIT-X Commercial
Source Code Closed Mixed Open / Close Open Close
Import LAS/ASCII Yes Yes Yes Yes
Raster formats ASCI / Binary ASCIl/ GTIFF GDAL ASCI ! Proprietary
Canopy Height Metrics Yes Yes Yes Mo
FPoint Cloud £ Metrics Mo Mo Yes Mo
Intensity Metrics Mo Mo Yes Mo
Metrics Calculator Mo Mo Yes Mo
Ground Classification Yes Yes Yes Yes
Merge Point Clouds Yes Yes Yes Yes
Interpolate Surfaces Yes Yes Yes Yes
Assign RGB Values Mo Yes Yes Yes
Tile Point Cloud Mo Yes Yes Yes
Mosaic Rasters Yes MNo Yes Yes
Data Indexing No Yes Yes Yes
Waveform Processing Mo MNo Yes Mo




Inconvenientes

Nuevo formato SPD (Sorted Pulse Data)

HOW STANDARDS PROUFERATE:
(seE: A/C CHARGERS, CHARACTER ENCOOINGS, INSTANT MESSAGING, ETC)

M?! RiDICULOUS] SOON:
WE NEED To DEVELOP
SITUATION: || e AVERAE SO || GTUATION:
THERE. ARE USE. CASES. VEAH] THERE ARE
4 COMPETING ‘O il 5 COMPETING
STANDPRDS. )A\ STANDPRDS.




SPDLIb Tools

« Management tools:

o spdcopy: Makes a copy of an indexed SPD file
spddeftiles: Tools for defining a set of tiles «
spdextract: Extract returns and pulses which meet a set of criteria
spdmerge: Merge compatable files into a single non-indexed SPD file v
spdproj: Print and convert projection strings
spdtiling: Tools for tiling a set of SPD files using predefined tile areas v
spdthin: Thin a point cloud to a defined bin spacing
spdtranslate: Convert between file formats +
spdsubset: Subset point cloud data v

L= = T = = = N =

« Info tools:

spdinfo: Print header info for an SPD File v

spdlastest: Print data pulses from a LAS file - for debugging
spdstats: Provides statistics the point and pulse density of an SPD file
spdversion: Prints version information

L= = N« N =

» Interpolation methods:
o spdwarp: Apply a nonlinear warp to the SPD file defined by a set of GCPs
o spdinterp: Interpolate a raster elevation surface «




SPDLIb Tools

Terrain filters:

o
el
o
o

Forest tools:

spdmcegrd: Classifies the ground returns using the multiscale curvature algonthm ~
spdpfigrd: Classifies the ground returns using a parameter-free filtering algorithm
spdpmfgrd: Classifies the ground returns using the progressive morphology algorithm v
spdpolygrd: Classify ground returns using a surface fitting algorithm

o spdmetrics: Calculate metrics «
Heights:
o spdefheight: Alter the elevation of the pulses v
o spdprofile: Generate vertical profiles
Miscellaneous
o spdclearclas: Clear the classification of an SPD file
o spdmaskgen: Generate a binary mask for the an input SPD file
o spdoverlap: Calculate the overlap between UPD and SPD files
o spdtileimg: Tools for mosaicing raster results following tiling




SPDLIb Tools

1. Ejemplo:

# Transformar de LAS a SPD

$ > spdtranslate -i fichero_LAS.las -o fichero_SPD.spd \
--1if LAS --of SPD -x FIRST_RETURN

# Transformar de LAZ a SPD

$ > spdtranslate -i fichero_LAZ.laz -o fichero_SPD.spd \
--if LAS --of SPD -x FIRST_RETURN

# Consultar metadatos

$ > spdinfo fichero_SPD. spd




PLUGIN EN QGIS




Plugin SDPIlib en QGIS

1. Que? Interfaz grafica para las
herramientas SPDIib

2. Donde se integra? Processing ToolBox
3. Como? Python 2.7

4. Por qué QGIS? Modularidad, capacidad,
prestaciones, es libre y... es FACIL




SDPIlib en QGIS: CoOmo?

Librerias

from processing.thermolidar.process.lidar.SPDToolsUtils import SPDToolsUtils
from processing.thermolidar.process.lidar.SPDToolsAlgorithm import SPDToolsAlgorithm
from processing.parameters.ParameterRaster import ParameterRaster

from processing.outputs.OutputHTML import OutputHTML

Parametros

self.addParameter (ParameterFile(spdinfo.INPUT, "Input layer™))
self.addOutput (OutputHTML (spdinfo.OUTPUT, "Output file"))




Processing Toolbox

Processing Toolbox F X

Canrrh
Search...

= Recently used algorithms
. - %@ Convert between formats
- & Create digital model
- &8 Subset SPD file
Tile LiDAR files
- & GDAL/OGR [32 gecalgorithms]
- |= GeoServer/PostGIS tools [8 gecalgorithms]
-y GRASS commands [157 geoalgorithms]
- oY, Models [4 geoalgorithms]
Orfeo Toolbox (Image analysis) [76 geoalgorithms]
- # QGIS geoalgorithms [67 geoalgorithms]
-85 SAGA [243 geoalgorithms]
| Scripts [10 geoalgorithms]
! T :Thermolidar Geoprocessing [13
£ Data Processing
Calculate metrics
Classify points (Multiscale Curvature Algorithm)
Classify points (Progressive Morphology Algorithm)
Create digital model
Define the height field
Remove outlier points
E- Management
Convert between formats
Merge tiles
Subset SPD file
Tile LiDAR files

geoalgorithms

= Tools
Display SPD info

Generate LIDAR products (models and metrics)

Import SPD file

Advanced interface j




Input Data . . .
Merge into single file

spdmerge

Multiple Files OR

<iiffl/\lumber of files\ifffirr
. Tile into multiple files on

_ _ the same grid

Single Files spdtiling

|

Convert to
Indexed SPD files

spdtranslate

I . Ground return
P Classify . Yes e SPD file ground
nxx‘c“;rouncfi/ spdpmfgrd Returns classified
v spdmccgrd
I
Define height
field SPD file with topo
and height values
No spddefheight
I
Interpolate DTM,
i) el ClE Raster outputs
spdinterp
|
. Yes i
~ Calculate Create SPD Calculate metrics R :
~ Metrics Metrics XML file . aster metrics
g > spdmetrics
No |

Finished
I processing I P. Bunting et al. /| Computer & Geosciences 56 (2013) 207-215




Importar datos

Parameters | Help

Input file

0%

oK Close Cance




Importar datos
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Importar datos
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Clasificar puntos: Algoritmo
morfologico progresivo (PMF)

Parameters | Log | Help |

1. Input M -

Only use points of particular class

o = .|

Generated an image rather than classifying points (useful for parameter selection)
2. Output o R
|

Bin size for SPD file index

o = .|

Size (in bins) of the overlap between processing blocks

] =
B I n I Z i Ilﬁ ﬁ
[ ] ] Number of columns within a tile (Generates a non-sequencial SPD file)

o ==

Number of rows within a tile

sIndexado de puntos | . wm s =
I2 = .|

Do not run a median filter on generated surface (before classifying ground point or expert)

n |No [
- - Threshold for deviation from identified ground surface for classifying ground returns

[o-300000 =l

Maximum elevation difference threshold

*Clases particulares — EE

|0.300000 =]
Slope parameter related to terrain
J0.300000 =]

Maximum size of the filter

[ =

Initial size of the filter (half size i.e., 3x3 Is; 5x5 s 2...)

1 ==

Qutput file

Run Close Cancel




Clasificar puntos: Algoritmo
curvatura multiescala (MCC)

Parameters | Log | Help'
Input file

I I n u l Only use points of particular class
| [o

Bin size for SPD file index

[o
Size (in bins) of the overlap between processing blocks
u u Iw
|} Number of calumns within a tile (Generates a non-sequencial SPD file)
[o

Number of rows within a tile
[100

| -
]
Use only multiple return pulses to calculate the amount of change between iterations
] n [no

Median filter to smooth the generated raster instead of an average filter
|No
The thresheld for the

eIndexado de puntos e

The size of the smoothing filter (half size i.e., 3x3 is 1)

B
The number of points used for the TPS interpolation

n [16
- Maximum search radius for the TPS interpolation
n

[20

Iteration step curveture tolerance parameter
[0.500000

oC | ases p art | cu I ares oo st

Initial curveture tolerance paramete
B

Gap between increments in scale
[0.500000

The number of scales below the init scale ta be used
B

The number of scales above the init scale to be used
B

Initial processing scale (Usually the native resolution of the data)
[o
Output file




Definir alturas (respecto al terreno)

Parameters I Log | Help |

Input file

| ]

Define the reference for the height
|Interpolation |

The input elevation image

I[Not selected] j |

Interpolator to be used

|NATURAL_NEIGHBOR |
Bin size for SPD file index

fo =
Size (in bins) of the overlap between processing blocks

[0 =
Number of columns within a tile, using this option generats a non-sequencial SPD files

o =
Number of rows within a tile (Default 25)

[100 =
Resolution of the grid index used for some interpolates

fo =_|
Resolution of the grid used to thin the point cloud

o =
The number of point allowed within a grid cell following thinning

o =

Thin the point cloud when interpolating

[No =]

Output file
I =

Run Close Cancel




Definir alturas (respecto al terreno)

1. Input
2. Output

3. Superficie de referencia:
- Interpolacion
- Imagen

4. Bin size: Indexado




Crear modelos digitales

Parameters | Log | Help I

Input file

| ]

Type of output model

|cHM =l
The interpolator to be used

| NATURAL_NEIGHEOR =l

Bin size for processing and output image - Note 0 will use the native SPD file bin size

lo =

Size (in bins) of the overlap between processing blocks

[i =

Number of columns within a tile, using this option generats a non-sequencial SPD files

lo =

Number of rows within a tile (Default 25)

[100 = .|

Resolution of the grid used to thin the peoint cloud

lo =

The number of point allowed within a grid cell following thinning

lo =

Thin the point cloud when interpolating

[No =]

Qutput raster

I['B. ve to temporary file] |

¥ Open output file after running algorithm

| 0%

Run Close Cancel




Crear modelos digitales

1. Input
2. Output
3. Bin size: Resolucion

4. Tipo de modelo

« MDT
« MDS
« CHM (Modelo de copas = Canopy Height Model)

5. Interpolador
« NATURAL NEIGHBOR: Vecino natural
« NEAREST NEIGHBOR: Vecino mas proximo
« TIN_PLATE: Linear




Visualizar MDS
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Visualizar MDT
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Visualizar CHM
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Calcular métricas

Parameters | Log I Help |

Input SPD file

XKML input file

Shapefile vector input file

[Mot selected] j 4Iﬂ

Output format

|Image j

Bin size for SPD file index

C =

Mumber of columns within a tile (Generates a non-sequencial SPD file)

C =

Number of rows within a tile

[100 =

Output file

I[ ve to temporary file] 4|

¥ Open output file after running algorithm

0%

Run Close Cancel




Calcular métricas

1. Utiliza XML:
- Metrics: Nombre de la métrica
- Field: El nombre asignado al atributo shp
- Options: Opciones relacionadas con la métrica

e return
e class
« threshold




Calcular métricas

1 <?xml version="1.0" encoding="UTF-8" 1>

2 <l==

3 Description:

4 XML File for execution within SPDLib

5 This file contains a template for the

6 metrics XML interface.

T

8 Created by Roberto Antolin on Thu Jan 3@ 16:33:36 2614,
9 Copyright (c) 2814 Roberto Antolin.

@ ——

11
12 <spdlib:metrics xmlns:spdlib="http://www.spdlib.org/xml/"> _
13 |- ---<spdlib:metric-metric="percentileheight”  field="95thPerH” percentile="95" return="A11"- class="NotGrd" - lowthreshold="0.1". />

14 <spdlib:metric metric="meanheight” field="MeanH" return="All" class="NotGrd" Iowthreshold="2" />

15 <spdlib:metric metric="numpulses" field="numPulses" minNumReturns="@" />

16 <spdlib:metric metric="divide" field="groundCover" >

17 <spdlib:metric metric="numreturnsheight” field="Out_MName" return="All" class="Grd" upthreshold="40" />

18 <spdlib:metric metric="numreturnsheight” field="Out_Mame" return="All" class="All" upthreshold="40" />

19 </spdlib:metric>

20 <spdlib:metric metric="divide" field="CanopyCover" >

21 <spdlib:metric metric="numreturnsheight" field="Out_MName" return="All" class="NotGrd" upthreshold="40" />
22 <spdlib:metric metric="numreturnsheight” field="Out_MName" return="All" class="All" upthreshold="40" />

3 </spdlib:metric>
4 </spdlib:metrics>

[N

1. metrics: percentilheight
2. field: 95thPerH
3. options:
*Percentile: 95%
ereturn: All
eclass NotGrd
e lowthreshold: 0.1




Calcular métricas: Percentil 95%
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CONCLUSIONES




Conclusiones

1.LIDAR requiere de mucha capacidad Yy algoritmos
especiales por su volumen de datos

2.No existen herramientas totalmente libres

3.SPDIib es una herramientas libre para la
manipulacion de datos LIDAR, con capacidad para

- Procesar: teselar, clasificar y determinar alturas
- Generar modelos: MDT, MDS, Nmds
- Generar métricas

4.SPDIib se ha integrado en QGIS como puglin basado
en modulos




Procesado de datos LIDAR en QGIS
con SPDIib
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