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GRASS (IS
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Geographic Resources Analysis Support System i

Open Source GIS

developed since 1984, since 1999 GNU GPL
Portable code (many operating systems, 32/64bit

l

2 ParaView

Pocallel Visualization Application

Z00

http://zoo-project.org
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x - o GRASS GIs simple
L e

# initialize global vars
THPLOC = None

SRCGISAC = None
GISDBASE = None

cdef cleanup():
resove temp location

radir (os.path. join(GISDBA

St sheaisc:
grass. try_renove(SACGISRC)

cdef main():
global THPLOC, SRCGISRC, GISDBASE
overwrite = grass.overwrite()

st formats and exit
' Fogs 0t

7,st tayers and exit
it gL

ass. run_conmand(*v.in.ogr", f|
excep( coltedhodutetrror:

return e
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® - © GRASS GIS 7.2:5vn Map Display: 1 - Location: nc_spm_08_grass7@practice 2
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OGRdatasource = options[*input]
output = options["output’]
Tayers = options(‘layer']

if options[extent'] = "region':
Vilags += 1
if flags('o':

flags += ‘o0

vopts

i options( encodin
Topest encoting’1 = optionsl*encod

st datun Eransforn parameters

o if options(-datun_trans') and optionst

S wat optisust-ensy
grass. fatal(_(“Missing value fo

o return grass.run_comand('g.proj, |
T datun_tran|

grasseny = grass.gisenv()
gtloc = grassenv(’LOCATION NAME']

otnopset s grassenvi TAPSET ]

GISDBASE = grassenv['GISDBASE ]
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GRASS GIS in the sky

Density of geodetic points
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Coordinates
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> Map type conversions
Bufer vectors [vbuffer]
- Lidar analysis
1dentify and remove outliers [voutlier]
Detect edges [uidar.edgedetection]
Detectinteriors [vldar.growing]
Correct and reclassify objects [v.idar.correction]
- Linear referencing
CreateLRs [vlrs.create]
Create stationing [ulrs.label]
Create points/segments. [ulrs.segment]
Find lineid and offset. [vlrs.where]
Nearestfeatures. [udistance]
> Network analysis
> Overlay vector maps.
> Manage categories
- Update attributes
‘Update area attributes from raster [vrast.stats]
Update rea attributes from vector [uvect.stats]
Update point attributes from areas [vwhat.vect]
Update database values from vector [v0.db]
‘sample raster maps at point locations [vwhat.ast]
‘sample raster neighborhood around points. [vsample]
Generate area for current region [vin.region]
> Generate areas from points
Generategrid [wmkgrid]
 Generate points
Generate from database [vin.db]
Generate points along lines [uto.points]
SRR
3 points_[uperturb]
Remoe oulirsnpoin ses [voutlie]
Test/training point sets. [vkev]
> Reports and statistics
» Imagery
>3 raster
Database

lEeyers | Console | Modules | Data | Python




N4 GRASS GIS and Python & 0s6eo

GRASS IS Using GRASS GIS from “outside” through “grass-session”
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pip install git+https://github.com/zarch/grass-session.git

: n : n ) )
# 1nlIuEure, t?ebitab}eh grass-session" release #1/usr/bin/env python
# will be available wit : # filename: test session.py
# pip install grass-session
from grass_session import Session
from grass.script import core as gcore

. # create a new location from EPSG code (can also be a GeoTIFF or SHP or ... file)
Flna”y eaSy use Of GRASS GIS with Session(gisdb="/tmp", location="location",
as a processing backend in Python! ., create_opls="EPSG:4326"):
# do something in permanent
print(gcore.parse command("g.gisenv", flags="s"))
{u'GISDBASE': u"'/tmp/';",
u'LOCATION NAME': u"'epsg3035';",
u'MAPSET': u"'PERMANENT';",}

Combine with GDAL, OTB, ...

O R

# create a new mapset in an existing location
with Session(gisdb="/tmp", location="location", mapset="test",
create opts=""):
# do something in the test mapset.
print(gcore.parse command("g.gisenv", flags="s"))
{u'GISDBASE': u"'/tmp/';",
u'LOCATION NAME': u"'epsg3035';",
U'MAPSET': u"'test';",}

HoH
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\'% GRASS GIS 7.4 Release & 0sGeo
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GRASS IS https://trac.osgeo.org/grass/wiki/Grass7/NewFeatures74
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Copernicus Sentinel 2B - Jan 18, 2018

Pilliga Mational Park, Australia

New: Get demo data at start screen
GUI: data catalog improved
Most of ortho-rectification brought back

r.in.gdal + r.external: provide support for import of
raster maps exceeding 90N or 90S or with an EW
extent larger than 360 degrees

r.out.gdal: possibility to create overviews which
enhances the compatibility with other GIS software
packages

v.clip added for easy vector clipping

... (480 fixes and improvements with respect to
7.2.0)
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GRASS GIS 7.4 Release

W

i.atcorr [imagery, atmospheric correction, radiometric conversion, radiance, reflectance, satellite]

a5 e

satellites

& 05Geo
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* Atmospheric correction updated with new

- * MODIS product processing made easy

N

& Performs atmospheric correction using the 65 algorithm. 65 - Second Simulation of Satellite Signal in the Solar Spectrum.

e ‘9 |Iiss (IRS 1C) |enter month,day.hh.ddd.long..lat. *

‘1U |aster |enter month,day.hh.ddd,long. lat. *

s ‘11 |a\rnir |enter month,day,hh.ddd,long. lat. *

‘12 |ikonos |enter month,day.hh.ddd.long..lat. *

Output ‘13 |RapidEye |enter month,day.hh.ddd,long. lat. *

[14  [veT1 (spoT4) [enter month.day.hh.ddd.long. Iat. +

optional | 15 [veT2 (sPoTs) [enter month,day.hh.ddd long. lat. *

‘16 |WorIdView 2 |enter month,day,hh.ddd,long. lat. *

Command output ‘1? |QuickBird |enter month,day.hh.ddd,long. lat. *

‘18 |LandSat 8 |enter month,day.hh.ddd,long. lat. *

e Manual ‘19 |Geoeye 1 |enter month.day.hh.ddd.long..lat. *

‘ZD |5pntli |enter month,day.hh.ddd,long. lat. *

‘21 |5pot7 |enter month,day.hh.ddd,long. lat. *

‘22 |PIeiade51A |enter month,day.hh.ddd.long.,lat. *

‘23 |PIeiadeslB |enter month,day.hh.ddd,long. lat. *

‘24 |WGr|dview3 |enter month.day.hh.ddd.long..lat. *

‘25 |5entinel-2A |enter month,day.hh.ddd,long. lat. *

* Close

Run Eh copy

[ close dialeg on finish

Enter parameters for 'i.atcorr'

FOSDEM 2018

Enter parameters for 'i. mecd43B2q

\&; i.modis.qc [imagery, imagery quality , reflectance, land surface temperature, veget] & .~ [ 5
\)'} Extracts quality control parameters from MODIS QC layers.
Name of input surface reflectance QC layer [bit array]:* (input=name)
Required
N~
Optional | y-me for output QC type classification layer:” (output=name)
v

Command output

Name of MODIS product type:” {productname=string)

e Manual

modoaql (gcname=string)

mod0ogal

mod0o9Als

mod09GAs

mod09CMG

mod09CMGs

mod0o9CMGi

modl1al

modl1A2

mod1342

[ Close dialog on finis mcd43B2
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Remote sensing in GRASS GIS
a long history

GRASS IS

% GENERIC TAPE EXTRACTION %
Bringing advanced geospatial technologies to the world i i
ptape layout 1
i _0_ number of tape files to be skipped i L
0 _0_ number of records in the remaining files to be skipped 0
Uband files 0
% _0. number of bands on the tape %
2 i
Region Sanple Size: 1220 mark one with an x i
0
Ml_\— ind all the bands are in a single file [
[ records in the file. Otherwise enter 0
min g max 0 (]
1sat7.2002_10  1=96. 9 o=5.59 min=84  max=107 0
igest record on the tape i
0
IRS, HIT <ESC> TO CONTINUE 0
min [ max 9 CANCEL) f
1sat7_2002_20  u=75.4 0=3.69 min=63 max=86
min max [ ]
1sat7.2002_30 u=71. 6 4, 44 min=55  max=85
Isot7,2002,40 ,uf32 6 00";1‘7‘ m:ﬂém 19 max=40 B * © P fo (min 2 S5 53 Standard deviation of active lass ellipse
vO] 1sosddes R
e ! Tabiog s Gy
scaterplots Active class
5 o 05 (*
min g max
1s0t7.2002_50  u=40. 3 6:3.03 min=28  max=50
= vide
mn 0 u 0 max
1sat7.2002_.70 u=35.0 0=2.97 min=26 max=44 Move o bottom
S T ure Menu. Scatter plots Move category up

Move category dow

editing mode ~

Export class raster

Class raster
% 5 (L B couts
e i
LYYy ]

sase1095; s41020095 Goramates 5 (]
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Imagery submodule already
available for GRASS 1.1 in 1986

I.* modules fully integrated in
version 3.0 in 1988

Steady improvement and additions
ever since

From simple text terminal to X-
monitors to a modern GUI

Memory efficient modules

6/20



Remote sensing in GRASS GIS .
pixel-based techniques

WV

GRASS IS

Bringing advanced geospatial technologies to the

Prep rocessi
Latcorr 9B
'
i.landsat.toar

Transformation, edge
detection, index extraction

Classificatio

Specialized mo

water

FOSDEM 2018

GRASS GIS in the sky
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Pixel-based tools for satellite
and aerial imagery

Most state-of-the-art methods
Implemented

Complete toolchain from pre-
processing to classification

Many highly specialized tools

7/20



Remote sensing in GRASS GIS .
WV object-based image analysis

GRASS IS

Bringing advanced geospatial technologies to the world
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Complete toolchain from segmentation
AN OPEN-SOURCE . .
SEMI-AUTOMATED PROCESSING CHAIN {0 ClaSS|flcat|0n

% { FOR URBAN OBJECT-BASED CLASSIFICATION

7 - @, python . i
W gassgs © Including
) Jupyter
4

— unsupervised segmentation
parameter optimization

- high performance object statistics
calculation

- module-level parallelization

Recently created module for SLIC
superpixel creation

FOSDEM 2018 GRASS GIS in the sky 8/20



Remote sensing in GRASS GIS .
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x> 0SGeo
WV plus so much more ! he

Project

GRASS (IS
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Suite of LIDAR data tools
Suite for creation of orthophotos

Current developments :

— convolutional neural networks

— cutlines for semantically sensitive tiling
- efc, etc

Constantly growing list of extensions

Permanent work on performance
Improvements

FOSDEM 2018 GRASS GIS in the sky 9/20



N\ High-performance computing & 05Geo

GRASS /S _ _
Bringing advanced geosparial technologies to the world EX am p I e : N DV I tl m e S e rl e S

-y o

Harmonic
Analysis of
Time Series
(HANTS)

1

0.9 _
—_— \/\

0.8 /M .

0.7 0.7

0.6
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@ High-performance computing < 05Geo
GRASS (IS
Components

General HPC layout L
— master with job/queue manager

master — compute nodes
(compute node)

disk space per CPU core
AR N RAM per CPU core
| ideally one SSD per node

compute compute compute

node node node Parallelization :
several GRASS commands

running at the same time

FOSDEM 2018 GRASS GIS in the sky 11/20
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@ High-performance computing < 056eo

GRASS IS

Chunks for parallel processing
Temporal processing

* spatial chunks
need to be mosaiked at the end

1 or

v * temporal chunks

need overlap

FOSDEM 2018 GRASS GIS in the sky 12/20



Project

N\ High-performance computing & 056eo
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Spatial chunks

computational region
* North, South, West, East

* rows, columns

pre-defined regions,

one for each chunk (tile)

Alternative

» create X tiles from one raster map (r.tile)

FOSDEM 2018 GRASS GIS in the sky 13/20
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High-performance computing <& 056eo

Project

Chunks for parallel processing

Spatial processing
* each time step as one chunk
or

e spatial chunks
not recommended

— spatial discontinuities

GRASS GIS in the sky 14/20



W High-performance computing < 05Geo
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. GRASS
o GRASS installation setup
script 1 - environmental variables
GRASS commands - paths
script 2
1. create unique GISRC, unique mapset GRASS session setup
2. run script 1 : :
3. copy results - variable GISRC for rc file
4. delete GISRC, mapset « GRASS database
script 3 * location
job manager settings * mapset

run script 2
always check return codes

FOSDEM 2018 GRASS GIS in the sky 15/20



High-performance computing

v \\\ Projegeo
GRASS (IS temporary GRASS GIS session
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script 2
Arguments : first and last time step

GISRC: name of file with GRASS variables
GISRC contents:
1. create temporary GISRC, mapset GISDBASE: name

with unique names, using a pre-defined

LOCATION_NAME: name directories
mapset template

MAPSET: name
2. run script 1 in temporary mapset

LOCATION_NAME: sub-directory of GISDBASE
MAPSET: sub-directory of LOCATION_NAME

3. copy results, one for each time step, from
temporary mapset to final mapset

4. delete temporary GISRC, mapset export GISRC=/path/to/tmpgisrc
rm -rf $GISRC /path/to/temp_mapset Ideally all on a SSD scratch disk

http.//grass.osgeo.org/wiki
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@ High-performance computing {2 056eo

GRASS IS

Bringing advanced geospatial technologies to the world

Jjob with task(s), here task = script 2

job 1 : running
job 2 : running
job 3 : running
job 4 : running
job 5 : waiting
job 6 : waiting
job 7 : waiting
job 8 : waiting

waiting : no hardware resources
available

FOSDEM 2018

Project

job/queue manager

Select / create a queue
submit a job to a queue

start a job when hardware
resources are available

redirect stdout and stderr to
unique files

GRASS GIS in the sky 17/20
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GRASS IS

job 1 job 2

High-performance computing < 05Geo

Bringing advanced geospatial technologies to the world

N

job 3 job 4

job 14 \

job13  »

results

/ job 5

<  job 6

job 12 // \

job11 job 10

FOSDEM 2018

- job 7

job 9 job 8

Project

Collect results

— Copy results to one common
GRASS mapset

— this is the I/O bottleneck
try nice / ionice

cluster file systems

GRASS GIS in the sky 18/20
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N\ High-performance computing & 056eo

GRASS (IS

Bringing advanced geospatial technologies to the world

MODIS Land Surface Temperature

temporal + spatial processing
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\/@ High-performance computing & 056eo
Most important

Have a good admin
that fixes the system
after you broke it

Neteler M, Metz M, 2011 — 2018, pers. com.
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