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2.2.5. GRASS GIS
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TAs9a319v89lUswNSU GRASS GIS

GISDBASE
| |
Location 1 Location 2 Spearfish
Mapset 1 Mapset 2 PERMANENT

|
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WIND cell cellhd cats colr hist dig

Al 2.2 spuunsaiudeyaues GRASS GIS

1310 GISDBASE 1 directory Tun1sdanistioyaves GRASS GIS Fannelu GISDBASE
szUsenouludie location e Feaunsaassldlumeu install program nSemeudld
GRASS GIS Tunng A waranusnadns location laishia aunsadsudelildmnumane
mufidesnsuassnusdedldiuswiuiidivun - uiugesiislussningdely  directory

484 location wiazazUsznaulume mapset aflaaaudfwuiieniu location wazluusiay

e

location 4¢dl mapset 7ilusunsuazaseliiodnlui® Ao PERMANENT &1 mapset il
%ﬁmﬁ'}ﬁlﬁusﬁaga projection wagA1 default region 741w Location ﬁy'us]

dwlu mapset filadstunazdsznoulude Subdirectory #1eq Fldifutoya
YaeunLfl Raster Vector uag Site

Raster Map
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Vector Map
Subdirectory i dyildlunsiudoyaveaunud loun
dig %LﬁU‘i’lj’@ga coordinate
dig_plus uands topology
dig_att UBNANYALVBAINABIENBINNGA Xy
dig_cat \Wunsdannavydeyannmes
Site Map
Subdirectory ughuiiddyildlunsiudoyaveausudl point site lan

site_list lngUsuanfiedie site van coordinate 19430

2.3 Muddeiieates
Brovelli, MA. et al, P.(2015). A FOSS4G-based procedure to compare
OpenStreetMap and authoritative road network datasets e ldunsfnwieatiu

¥

nsruUNslY FOSSAG dmsuiUSauliieuamunmvesyataya OSM uazynvayaineYenuy
fidoteldlunivosiiufirriugnies asudiu uasiseansnim Tneflandnunsvaslanuiis
Panduate 1y 915 auv usi nansAdemuin gateyaiiusuiisudimnugnéos
asuihu fanusngadlunistilvlnu daugndeys osM tudildrosiimnugnies uasd
Usvangnmn

Cipeluch, B. et al, P. (2010).Comparison of the accuracy of OpenStreetMap for
Ireland with Google Maps and Bing Maps mu%’aﬁﬂumim%uLﬁaummgﬂﬁawm
OpenStreetMap d1w5uussine Ireland #78 Goosle Maps wag Bing Maps a3zt
Auksiug Arwgniesiumisiu TasanisAnyimuindaudnouianuuanes way
Auadeadeesuiaziiu Tnefusslevddmivlilléuinisvesdiumlsdmiudsena
reland fiansnsaddsaunmestoyadsiuililnglifguase

Coleman, D.J. (2010). Volunteered Geographic Information in Spatial Data
Infrastructure: An Early Look At Opportnities And Constraints ﬂ’m?ﬁaﬁlﬂumiﬁﬂmﬁﬂ
awinamtilumsimuasumisduyanalumsvhueuiiunsdemsedeufiuas malulad
fiilonintdeiimisufuvedlanainsiiugudoyadeiiud lasldlnsdwidofiofldszuu GPs
warszUUINIsEInyana lusuuiFealnivuiiundsveaunuiiuas nwdredamnanimans
dieriuasldiuisunazananuidsslunsiuwuiifinnudhladaauvesfrutazinaluladi

Netesindinisdnanvieli lneran1sfinyinudn In1sdnianuaziiunua1guteyanis
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Girres, J.F. and Touya, G. (2010).Elements of quality assessment of French
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3.4 mawssudayaunaznmsiinseideyanldlun1side
3.3.1. amtllvantayanuuves OpenStreetMap Tudaninitualan

3.3.1.1. aﬂg?ﬂ Plugin QuickOSM ﬁLﬂJ‘Q Plugins > Manage and Install Plugin

(Q Untitled Project - QGIS
Project Edit View Layer Settings | Plugins | Vector Raster Database Web Proc

O B B[S 87 W Manageand instll Plugins.. S

Q @ \/: /LJ % 7/ e Pytl:c:n Consoleﬁ_ _ Ctrl+Alt+P
AT 3.2 nsaad Plugin QuickOSM
3.3.1.2. wihsaiiians Plugins tden QuickOSM > Install
Q Phogins | A8 (21 r x
W C=l .

» LesyCustomiabelng

»
B NOLIT mappet
» Quuci Atynston
» QuechORS

£ 0 Quct MapServaes

7 QuactOsw
» o
» QuuckwT
» Specws Liplorer

» Quech Munarbateldn)

Author |
Installed version
Avallable version
‘ »
E Urwnied Mg Rerwial 4y
Carve -~

QuickOSM

Download OSM data thanks to the Overpass
OSM or PBI files. A spedial parser, on top of €
available.

Execute customs Overpass guenes n QGIS to get OSM dat,

144 ratng vote(s), 237345 downloads

Tags osm, openstreetmap, overpass, downioa

AMA 3.3 AU Plugins
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3.3.1.3. antuazliuy QuickOSM 2 wuu fie 1Juguuuu Tool bar waziy

agneldluy Vector

( Untitled Project - QGIS
Project Edit View Lay

D @ E Plugins Raster Database Web Processing Help

"‘ v oae

BREV. /7 * g? Py oo R ORM Remet
. . \ .

| €
Brows QuickOSM... | t

w ©

= - P————

AN 3.4 N5kaen Tool bar

3.3.1.4. uana1n Plugins QuickOSM wé 8n Plugins fisesld fe

QuickMapService St #intiang Plugins 1&an QuickMapService >Install

Q Pugne | AN (321) ! X

‘ A QuIC / a

» fasyCustomiabeling

s QuickMapServices ©
Collection of easy to add basemaps

Conversent list of services + search for finding datasets
and basemaps. Please contribute new services via
htyg mME . Ne XTI m! Built by NextGIS

470 rating vote(s), 805900 downloads

Tags service, intermnet, tms, wms, gms,
wis, geojson, openstreetmap,
osm, basemap

More Info 1o ) tracke b

Author et
Installed version
Avallable version

P nmmnlam A 4N n

< >

rewtd Pugn Renseat phagn

A 3.5 n1siaen QuickMapService



3.3.1.5. ﬁmﬁgu%lﬁw QuickMapService agnglsiuy Web
e m Processing Help
»
ol MetaSearch
@ OpenLayers plugin ’
| qgis2web ’

&  QuickMapServices 4

AN 3.6 N13iden QuickMapService 910 Web

3.3.1.6. 9nuiln Google Satellite Hybrid Iﬂ&féuﬁw Web >

QuickMapService

se | Web | Processing  Help

y Mh » ~ ‘} 0 v‘{.v
L »
@ Openlayersplugin ~ »
- qgisdweb ’ TEDH"

@ Set proper scale
@ Settings
@ Abou

Al 3.7 n15ida Google Satellite Hybrid
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3.3.1.7. fivitheng Search QMS Furifiofum Goosgle Satellites Hybrid Lag

Search QMS x
&sﬂ | a
Fiter by extent Al v
Google.cn Satelites
TMS Getals, (eort  probiem ®
Google.ru Coy 1w °
™S getals, report @ problem
Google Satelite
™S getals, ceport » problem ®
Googhe Satelite Hybnd o
™S getals, (eporl o probiem

_ﬂ"ﬁ/\l."ﬁ' 3.8 dﬁiﬁuﬁﬁ Gooéle éafel(it_eé Hybrid
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Project
B8R
R@V.Z8 @

Z omEn-

soY®O
Favorites
» [ Home
(SR
» [ GameBox 2013
Layer Order | Browser

Layers
S ¢ e 3
* Vv ¥ Google Sateliite Hybrid

g
@ & P L »:}

- A o\ O = I

£dt View Loyer Settings Plugins Vector Raster Database Web Mesh SCP Progessing Help

(Y A~
Q N~

Coordnate | 26222665,-18330053 W  Scale 278783423 ~

#* 3 =-5 m-

& Magnifier | 100%

Qe®R ~ B

Bo B

Search QMS

Last used:

w Google Satellite Hybrid
A

1@ @ » Jo)»

Fites by extent | | A1

® Add

™S detals, report a oroblem

Erash asodata for your project

<! Rotaton |0.0°

3V Render @ scus7 @

AN 3.9 N15LERY Add Google Satellites Hybrid

m&;mﬁw%ﬁaﬂ% Download Spatial Data 971 Google Satellites Hybrid dlosann

arldiiunmaindeyaniifisuniuanniuiase wagld Attribute Data Mnuauiiung Flng

lUILLUIFULUULILT Google Map muNn1slEaTu Ae

Janiafiwaglan

1) Roadmap LaASLNUILUUUNR aUW wagldunIg

2) Satellite uansnMaBATILB

3) Hybrid WAASUNUTNLUUUNG Lag A WaIgnITIL

4) Terrain WaAdaNYMLHRUTHNA

3.3.1.9. Download Yayaieitui (Spatial Data) 3131NVYIHANUTLINN
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3.3.1.10. Wevengituidaninfivalana1udeinis Download 3euTosua?

(%

\Hondiiy Vevtor > QuickOSM wagiianduteyanuy > Run query

plwrtmﬂmm Database Web Processng Help

‘V/ . nio @ o) [ QuetosM™ v . QuickOSM_

Goopvo«squook » X JOSM Remote

|

' v . Ls -

Q) QuickOsm 4 .- = ? »
S— =)
& o Key [ove ] (Rondudoyaithoins

e | bl o e (RO VR L0 6 B0N value
\Bonirul Download

o%

'
¥V

AN 3.10 NSLaRNNUNABINTS Download
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3.3.1.11. Gufinteyai Download men1sadnynudeyansesnistuiin >

Export > Save Feature As... 9In1u9gla Shape file As3U

Project Edit View Layer Settings

DB 6B K
RQ\V. 4 m @

Browser
B g )
+ 55 DA
~ 5 bomp
- 3 dBomp
5 dBomp
= 9 my_research
~ 5 osm_nakornthai
» [ dao
» ] PERMANENT
~ 5 plk
b [ new
]

Layer Order | Browser

Layers
« @® T &-H AL

v osm_nokornthai

B @ emmm

Plugins Vector Rester Database Web Mesh SCP Progessing Help
Ve RPRRAGEINR @
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A9 3.11 n1sUuiindeya OpenStreetMap

3.3.2. amillvandoyanuuyed Google Map ludaniniiualan

DEBERR
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v map nokornthai
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e
y = o 5

v

P B emmEm- AR LEENE R Eouww Mo e 00l
Browser em
ORT®*O
M= =

~ 5 bomp
~ 5 dBomp
5 dBomp
~ 5 my_research
~ [ osm_nakornthai
» [ dao
» ] PERMANENT
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K-8-5,8 8% Z
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Project Edit View Layer Seftings Plugins Vector Raster Database Web Mesh SCP Progessing Help
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3.3.5. 1WUalUsuNs GRASS GIS ntiusuduldlusunss GRASS GIS 1agi383nn1s

a4 project WazasIe new map set 3NUUNA Start GRASS session

& GRASS GIS 7.6.1

ﬂ']Wﬁ?ll 3.15 msiUalusunssd GRASS GIS

i !
¥ GRASS GIS 7.6.1 Startup - O X |

|
|
Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory
C:\

Browse

ady done so. A

2. Select GRASS Location 3. Select GRASS Mapset

Download

Quit Help

AW 3.16 N3N project LAZASIN new map set



w GRASS GIS 7.6.1 Startup — [m]

GRASSGIS

Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory

[ D:\pomp'\my _research

Browse
2. Select GRASS Location 3. Select GRASS Mapset
osm_nakornthai New new New
o PERMANENT
Rename Rename
Delete Delete
Download

t GRASS session Quit Help

mwﬁl 3.17 N1 Start GRASS session

3.3.6. MtNANNRazduUN I TwaARINISISUAUNISTEIULUSATY GRASS GIS

ﬂ']Wﬁ?ll 3.18 Msuanslusunsu GRASS GIS LZdJ‘IE] run @159



GRASS GIS

Bringing advanced geospatial technologies to the world

AT 3.19 nsSusulUsuNTL GRASS GIS
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Layers| Console | Modues | Data | Python

& GRASS GIS Map Display: 1 - plk/new

-293513.41; 1927.89

N s @ @ B WA
v B % Y rusisa el —ollpDven

Coordinates

[ARender

AT 3.20 MSuARVITANSlUSLATH GRASS GIS
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3.3.7. Mnuuinsideyaidilusunsy GRASS GIS

& d.vect [display, graphics, vector, levell] — O >

\\;" Displays user-specified vector map in the active graphics frame.
Required Selection Colors Lines Symbols Legend Labels Optional #_% Manual
Name of vector map: - (map=name)

oad _osm@PERMANENT] ~

Display:* (display=string)
[~ Display geometry of features
[ ] Display category numbers of features
[ ] Display topology information (nodes, edges)
[ Display vertices of features
[ ] Display direction of linear features
] Display z-coordinate of features (only for 3D vector maps)

lose ooy | o] [ com o

d.vect map=road_osm@PERMANENT

A 3.21 nsthdeyarilusinsu GRASS GIS

4 GRASS GIS Map Display: 1 - plk/new - n} X
r Vector Imagery 3D raster Database Temporal Help = | L L P = L - 3 AR
P o Ca B "% B S s saie e —olp@ven E
- i) ‘ blelwmED Lole {@'E/
>
Heb Leied 5
Display 1 1Tb %
8 samemmes : I—

| layers| Cowce | Modues | Data | Python

727960.33; 1857982.64 Coordinates ~ [Frender

A 3.22 mathdeyaiilusunsu GRASS GIS difa



3.3.8. MnUuINskenvEIavvesteyalagldlugasiieg melusunsu GRASS GIS

Imaiu@aw‘[mumu

3.3.8.1. Buffer vectors [ v.buffer ] \ulugafiainaduimessous anaul

YoUszlandeyanisnvun

Vector |magery 3D raster Database Temporal Help
Develop vector map >
Topology maintenance >
Manage colors >
Query vector map >
Feature selection »
Map type conversions >
Buffer vectors [v.buffer]

M 3.23 nsiieniuga v.buffer

=
File Settings Raster 'cctcr "|1sgcr' 3D raster Database Temporal Hcp
By Al
D8 RN N '1: %

:/ Bile lj:t@' EP

Display 1 | 4P x
[ " road_osm_dean@new

O %" road_osm@PERMANENT g

. —
[ " road_osm_generalize 1@new
[ " road_plk_dean@new

D /" road_pk@new

. —
D /" road_phk_generakze1@new 5
O " read_map_dean@new -
D /" road_map@new

T | —

D " road_map_generalize 1@new

| Layers Console | Modues | Data | Python

A 3.24 n1siiengUeyaluga v.buffer wuang



37

& GRASS GIS Map Display: 1 - plk/new = ] X

689835.62; 188883904 | Coordinates ] M Render

Vector Imagery 3Draster Database Temporal Help
Develop vector map > I
Create or rebuild topology [v.build]
Manage colors > Rebuild topology on all vector maps [v.build.all]
C Query vector poe & Build polylines [v.build.polylines]
Feature selection 2 Split lines [v.split]
Map type conversions 2 Split polylines [v.segment]
Buffer vectors [v.buffer] Clean vector map [v.clean)
pan ansis C o Smocnorsmplty bgmenil |
i Lidar analysis 2 Add centroids [v.centroids]
| Linear referencing >
I Nearest features [v.distance]
Network analysis %
Overlay vector maps >
Manage categories >
Update attributes >
Generate area for current region [v.in.region]
Generate areas from points )
Generate grid [v.mkgrid]
Generate points 2
Reports and statistics 2

N 3.26 sidenluga v.generalize



¢ v.generalize [vector, generalization, simplification, smoothing, displacement, n... - [m] X
Performs vector based generalization,
Requred Selecton Attributes Optional Command output .4 Manual
Name of input vector map: N (input=name)
road_osm@PERMANENT z
Name for output vector map: N (output=name)
road_osm_generalizel 3
Generalization algorithm: _ ] (method=string)
Maximal tolerance value (valid range 0-1000000000): B (threshold=float)
10|
Close Run Copy Help

[V Add created map(s) into layer tree
[ ] Close dialog on finish

m@PERMANENT

A 3.27 n1siaanaUTenge lifuluga v.generalize

v
File Settings Raster Vector Imagery 3D raster Database Temporal Help

I=RER 3 (rYe g Joy Yy WS
/B BH@D L& a0

* Display 1 | 4bpx
[ *v road_ssm_cean@new
[0 v road_osm@PERMANENT
[ " road_osm_buffer@new

i
H

,'
] road_osm_generalize l@new i
[ "~ road_pl_dean@new .
[\ road_ph@new i
[ " road_plk_buffer@new ]
road_plk_generaize 1&new M
[ " road_map_dean@new A
[ " road_map@new -
0 Vv~ road_map_buffer@new i
1

] road_map_generalize L@new

i
F
[

A9 3.28 NsidengUayaliga v.generalize 1UaA
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& GRASS GIS Map Display: 1 - plk/new — 0 x

RS C P VT

(

NN,

[681431.94; 1881869.17

AVANT UNIINIABULTATT
Copyright by Naresuan University
All rights reserved
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3.3.8.3. Clean vector map [ v.clean ] lulugafioynbiisuilatoyaves

Y

ldl U wua
WHUTLINMDS LAgenluLR

Vector Imagery 3D raster Database Temporal Help

Develop vecter map » |

Topology maintenance H Create or rebuild topology  [v.build]

Manage colors » Rebuild topology on all vector maps  [v.build.all]
Cueies kg ’ Build polylines [v.build.polylines]

Feature selection 3 Spit lines [v.split]

Map type conversions 3

Split polylines [v.segment]

B (WA Clean vector map  [v.clean]

Point analysis d Smooth or simplify [v.generalize]
Lidar analysis J Add centroids [v.centroids]
Linear referencing > —

Nearest features [v.distance]

Network analysis >
Overlay vector maps L]
Manage calegnnes >
Update attnbutes >

Generate area for current region  [w.in.region]
Generate areas from points *
Generate grid [v.mkgrid]

Generate points >

Reports and statistics >

291 3.30 n15Renluga v.clean

@ Set up vector cleaning tools — O =

Select input vector map:
road_osm@PERMAMENT £

Feature type:
[ point line [_]boundary [] centroid area [ face

Select output vector map:

road_osm_dean i

Allow output files to overwrite existing files

Choose deaning tools and set thresholds

[J1. |remove small areas il Add
Remove
Up
Down
Close Run Copy Help

1. cleaning tool: ‘rmarea’

A 3.31 nsidensuUsaneg Widuluea v.clean



W@ GRASS GIS 7.6.0 Layer Manager - road - m} X

File Settings Raster Vector Imagery 3Draster Database Temporal Help

EFIFEEI LT T YT
/Bl EHRD GRG0
Display 1 |

L |wL

[ /" road_osm@PERMANENT
[ " road_osm_buffer@new
[ 'V road_osm_generakize 1@new

/] road_plk_dean@new

L |EL

O v road_plk@new
[0 " road_plk_buffer@new
[0 W road_plk_generakze 1@new

CTo T T Yo 1S

] road_map_dean@new

[ v road_map@new
[ " road_map_buffer@new
[\~ road_map_generalize L@new

LT T

Layers Console | Modues | Data | Python

a = %
AINN 3.32 ﬂﬂiLﬁ@ﬂQ‘U@ﬂg}ﬁIM@a v.clean HLLERS

& GRASS GIS Map Display: 1- plk/new - (m}

- Rl D AR QO QR EAR
e R "L "g P PN Jaselk =g [p@ven

686330.77: 188198865 | Coordinates v [ARender

A9 3.33 ansiienluga v.clean
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3.3.9. ¥1n15 Export Vector map TlUsunsu GRASS GIS texnviunmiilulusunsy

" g GRASS GIS 7.6.0 Layer Manager - road

Workspace
Map display

Import raster data
Import vector data
Import 3D raster data
Import database table

Export raster map
Export 30 raster maps
Export database table
Link external data

Manage maps
Map type conversions

. Georectify [g.gui.gcp]

%1:’ Graphical modeler [g.gui.gmodeler]

Run model

3D image rendering  [m.nvizimage]
Animation tool [g.gui.animation]

Bearing/distance to coordinates [m.coge]

[ " Cartographic Composer [g.gui.psmap]
Map Swipe [g.gui.mapswipe]
Launch script

Simple Python Editor

Close GUI
Quit GRASS GIS

Export vector map

File Settings Raster Vector Imagery 3D raster Dat

LA ~ AR BE B R A

-

Common export formats  [v.out.ogr]

ASCHl peints or GRASS ASCl vector export  [v.out.ascii]
DXF export [v.out.dxf]

PostGlS export [v.out.postgis]

POV-Ray export [v.out.pov]

SVG export [v.out.svg]

VTK export [v.out.vtk]

Pack vector map [v.pack]

Ctrl+Q

ANl 3.34 nasden Export Vector map



& v.out.ogr [vector, export, OGR] — O X

’ Exports a vector map layer to any of the supported OGR. vector formats, By default a vector
\;, map layer is exported to OGC GeoPackage format.

Required Selection Creation Optional Command output .4 Manual

Mame of input vector map to export: N (input=name)
road_plk_dean@new ~

Mame of cutput OGR. datasource: : (output=name)
|D: \bomp'\plk | Browse

Data format to write: (format=string)

Close Run Copy Help

[ close dialoa on finish
v.out.ogr input=read_plk_clean@new output=D:\bormp' plk format=ESRI_Shapefile

I

29 3.35 nsidendauwUstinu viout.ogr

3.3.10. NUUYINNITAIUINIANAIIUYARDIVBITOLANUUTIY 3 LN

2.54

Average horizontal map error = .03333 x scale x ——

100

AN 3.36 GATAUIUAIAILYNADS

43



a4

uni 4

NANTSANLEUIIUIY

[

TumsfnwAinsgsimaiuisuiisumeanugnieadaUiinauassiumiadeiuives
Yoy OpensStreetMap tiguiudoyaves Google Map waz doyavesnsuiamiiau Tuiwn
Snounsive Tefafivallan aunsoiaseinadeyaoondu 3 ogdall

4.1 unuiluanadoyanuuiis 3 wids

4.2 uHukanIn SIS uguTeyana 3 unad

4.3 951USYULTIBUAANLGNABIVOIVBLADUUTIY 3 Uiad



4.1 urunuanIdoyaauuNg 3 unas

. ¥
uwuﬂuﬂm'ﬁ'ﬂyanuum 3 e

== 3

1520000

0000261

1880000

o o

Mo edyanyl

=7

= road_LDD
= road_osm
= road_map

0 10 20 km 680000 720000

0000881
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wardayansuiaunay lundunsuasing fminfivalan
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4.1 unuuanItayanuune 3 unas
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4.1 Gl’]iﬂ\‘iL‘lJ%E]ULﬁﬁl‘Uﬁﬁﬂ?ﬁugﬂﬁﬂﬂﬂlﬂﬁ%aﬁdaﬂuu%’ﬁ 3 LAY

a9

RHGINY ArPndNGsIY  seegmerallufiufifinw  Suumeeouy
(Flatums) (@8m19)
JoyanuuOpenStreetMap 79.50% 1,067.261 1,216
foyanuu Google Map 82.80% 1,355.616 1,610
foyanuunsuiamiiau 90.00% 2,100.813 1,709

157991 4.1 LanannsiUSeuigUAAINONFABIVDIUBLAAULYI 3 WA
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