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3D Archaeology Summer School
Durham 17-19 June 2010

Using QGIS and GRASS for Processing and AnalysidgiData

Lab 1 —-14.00 — 16.00

The aim of this lab is familiarise yourself withthdQGIS and the GRASS plugin. In this session
you will undertake the following tasks:

* view ArcGIS ascii raster files in QGIS

» edit the properties of a raster in QGIS

» create a vector file in QGIS

» edit a vector file in QGIS

* set up a location with the GRASS plugin

* import a vector file using the GRASS plugin

* import an ArcGIS file using the GRASS plugin

* set aregion of interest using the GRASS plugin

* create a hillshaded model of the lidar raster ugiegGRASS plugin
» digitise features identified in the lidar modelktshapefile

Each of these tasks stand alone as useful GIShobkgether they provide a workflow for
visualising lidar raster data and recording theuless from it. Illustrations in this booklet sholet
icons on screen for each task. The full menu optame included as follows: File > Open.

Task 1 — Opening ArcGIS ascii raster files in QGISand editing their properties

1. Start QGIS. The first task will be to set thejpcd properties and save the project.
2. From the settings menu select Project Properties

@ Quantum GIS 14.0-Enceladus
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3. To set the units in the General tab of the Ptdfecperties box select metres and click apply

,?f; Project Properties B |

General Coordinate Reference System {CRS) Identifisble layers
General settings
Project title
Selection color [ ]
Background color | |

Save paths absolute -

Layer units {only used when CRS transformation is disabled)

@ Meters Feet Decimal degrees | | Degrees, Minutes, Seconds
Predision
® Automatic Manual 2 : decimal places
Digitizing

Enable topological editing

Avoid intersections of new polygons. ..

Snapping optons. ..

Cancel Apply Help

4. To set the coordinate reference system (CRS ohicthe CRS tab. Search through the list
for OSGB 1936. A quick way to do this is to typetiie EPSG ID code 27700 and click find.

Click apply to set the CRS.
Ff,; Project Properties - @&Jﬂ

5f

General Coordinate Reference System (CRS) Identifiable layers

Enzblz 'on the fiy' CRS transformation

e
{ Coordinate Reference System I EPSG |ID Fi_]
¢ - NZGDE8 / Morth Taieri Circuit 27231 2402
- NZGD48 7 Observation Point Circuit 27230 2401
- MZ3D48 / Okarito Circuit 27222 2393
- NZGD48 / Poverty Bay Circuit 27201 23718
- NZi3D49 / South Island Grid 27292 2408
i MZGD48 / Taranaki Circuit 27209 2380 —ii
- NZiGD49 / Timaru Circuit 27226 2397 [ |
- MZGD48 / Tuhirangi Circuit 2720 2381
- NZGD43 / Wairarapa Circuit 27212 2383
NZGD49 / Wanganui Circuit 2721 2382
- NZGD49 / Wellington Circuit 27113 2284 (.
i DSGB 1936 / British MNational Grid 27700 2437 [+

L

+proj=tmerc Hat 0=49 Hon_0=-2 +k=0.9996012717 +x_0=400000 +y_0=-100000 +elps=airy
+datum=05GB36 +units=m +no_defs

Search

® EPSGID Mame | 27700 Find

\WGS 84 [EPSG : 4326)

OSGB 1936 / British National Grid (EPSG : 27700)

Ok Cancel Apply Help

5. Click OK to close Project Properties and retarthe main screen.



6. Use File>save to save the project

7. Next we will open an ArcGIS ascii raster using tbol bar icon (layer > add raster layer)
Be sure to select the correct file type from thepdiown menu.

) Quantum 615 1.4.0-Enceladus.

Fle Edi View Laver Settngs Plugns Yector Help

SSEIES |
RRIFEFRPUERP V" H O EBIRE OR2YALETIK~9 »

I pazizdl
EH emoE
[[#]vo0es716 25
| 7)vo046717.asc
| 7]%0048724.asc
0048724 .qml
l#]vo04a725.a50
Fie rame: ] | Open |
Flesoftye [allother fles ) | Cancel l,
- i
@oaso00
[5]] coordinete: || 471393,153511 J[Beate |[1:675563089 |[@lfx] Render | (iG]

To improve the raster display we will now edi tlaster properties. In the menu bar, right
click on the raster's name and select

properties.

File Edit Yiew Layer Seftings Plugns Vector Help

I Edds S RRPERCUER PEREOESORE OR“YLeDEK—@ »
ZonRo puyd [BAATAAE P00 ma a4 a0O

0GB

5
BERDC
Layers l i 000
T it degrees
e 215
[ ® Single band gray © Three band solor: | Irwvest color map.
-Gingle band prope
Gray band [Band 1 =l
Color map [ Grayseele IE3)
‘@ Use standard deviation o0 [3]
Mote: Minimum Maximum values are estimates, user defined, or caleulated from the current extent.
s
el - Default No Stretch
: = O Load ’V .
Restore Default Sty | savesspefadk Load Stile o Save Sty .
o Concel Apply Help
4
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[85]] cooranate [

420400154598 J[seare |[1:2185002512 |92l mender
9. Edit the symbology so that the image is stret¢badin and max values. This preference
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can be saved as the default for the file. The ras$play should now resemble the image
below.

G Quantum GIS 1.4.0-Enceladus =lmixd
Fle Edt Vew Layer Seffings Blugns ector Help

IR RREPFFuRP PLH 02098 ORZYLeNE—0 -
Zofo iy gQARAAR PO D w4 NOO
e~ 0BV EKDC

AL Cagers, SRR A 0 700
Bl i V0048725 [ 1 degrees

QGIS 2010 ‘|

[ coorsinate [ 421761154089 |l naie |[1-1nmserr 262 [6] % menner ‘|

10. Return to the properties menu. In this menubsafound a variety of options for colouring
the map, editing transparency and viewing metadaiiee some time to familiarise yourself
with these options.

11. Repeat the steps above for the other threasastél you have four displayed on screen.
Don't forget to save your project!



Task 2 — Creating a vector file in QGIS

1. For this task you are going to create a shapefil@GIS that provides a boundary
for the area covered by the lidar rasters. Frontdbloar select the create new  {a
vector layer icon to open the box below

(3 New Yector Layer i L ﬂﬁj

- Twpe
(1 Paink () Ling ® Polygon

CRSID | +proj=longlat +elps=WE584 +datum=Wa584 +no_defs | | Specify CRS

~Mew attribute

Hame |

|
Tvpe | Text dats | -
‘idth i Precision [ ]

—Atkributes lisk

[ 1 Add o atbribukes list ]
| Mame Tvpe | Witk Precision |

field1 String

[ o [E

I ::‘J_Remove_ selected attribute l

[ fsle l| Cancel || Help |

2. Select the type of file you want to create (poiime / polygon). We want to define an area
so a polygon will be most appropriate.
3. Specify the CRS (OSGB as in Task 1). Notice thatCRS is available for quick selection

' Coordinate Refersnce System Selector | 2. e |
: o p L S _

Define this layer's coordinate reference system:

This layer appears to have no projection spedfication, By default, this layer will now have its projection set to that of
the project, but you may averride this by selecting a different projection below.

Coordinate Reference System Jepss o 14
I "1 NZGDA49 | Poverty Bay Circuit 27207 2378
|| NZGD49 / South sland Grid 27292 2408
¢ i NZGDAY / Taranaki Circuit 27209 2380

| NZGD49 / Timaru Circuit 2726 297

£ NZGD48 / Tuhirangi Circuit 27210 2381 |J

NZGD48 / Wairarapa Circuit 271212 2383
+MNZGD48 / Wanganui Circuit 2211 2382
NZGD48 / Wellington Circuit 27213 2384 ez
. ~0S5GB 1936/ British National Grid 27700 2437 =
- OSMNI1952 / Irish National Grid 29901 2563 %ﬁ
+proj=tmerc Hat_0=49 Hon_0=-2 +k=0,9996012717 +x_0=400000 +y_0=-100000 +elps=airy +datum=05GE3&
“units=m +no_defs

Search

@ EPSGID () Mame Find

| l 0568 1936 / British Mational Grid (EPSG : 27700) J |

WGS 84 (EPSG : 4326)

oK Cancel | Help




4. Add the attribute fields you want in the newihtite section. In this case we will make a
text field call it “field1”. Click add to attributelist to save the attribute field

5. Choose a name and location for the shapefilek@K to create the shapefile. It will
automatically be added to the navigation menu endft of your screen.

6. To edit the shapefile highlight its name in thenm and click on the Toggle Edit ico #*
in the toolbar.

€ Quantum GIS 1.4.0-Enceladus

File Edit View Layer Settings Plugins Vector Help

Tadddo ERPPPuER PLHIEE2D2RE -
|24o80opad [QRARAQAQLO
~hBONBRIADC madBRMAEAFOO

Loy @5
= Area |
]

|

[F:/PhD/Durham 30/shapefiles/ Area shp)

] coordinate: | 418727153651 || scate |[1:2280459905 | [d)]/%¢ Render |

CEEEYH WSO 0w

= 7 Ul Task 6 study area §} Quantum GIS14... i labl.odt - OpenO {1 CRS for Shp.jpg - -

7. Select the draw polygon tol

8. Draw your study area around the four lidar titeght click to finish the square.

=8l

Ele Edt Yew Layer Settings Plugns lector Help

IEddcc RRPERPURP PRIJIEERPRE OR%ZYAIK~—0 -

FRaero y32 82QA32AQ% L0 waN MW ANOT

c~8088R82KDC
Layers @x)

[Eh % 2 Area

0 2000
degrees

B . shaded2

B% " Voode716
5% ., shaded

5% @ shadeds
=N i V0048725
& V0048724
56T shadeds

-] ! Vo048717
=] V0048716

©Qe52010
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9. You will be given the option to record attribatata for Fieldl.

@ Quantum GIS 1.4.0-Enceladus
File Edit View Layer Setfings Plugins Vector Help

I REEdEE RRPPPER PR H5T=20RR o
FE+Fer»d 2a3XAQR L0
N8B 80IXARDC A dNBUGANDT

(B.% 4 Area
®

Field_1 {bet) [NULL]

[%][ Goordinate: || 419272152509 |[Boale |[12350458535 | €3] Render

e g el Lt el o el g e ] <EPETYR dEe n0

10. Click on the Toggle Edit icon again to finistaging and save your edits.
11. Make the vector file editable again and expenitwéth moving the area using the move

feature icon a = and editing the nodes using the noole ne
v L]

12. Save your edits, making sure that the arearspillesents the coverage of the lidar rasters.
13. By right clicking on the name of the file in thavigation bar and selecting Properties you

can edit the symbology. Experiment with differeigjpday options.

T z
Merropetes L0 W D=
5 Il Legend type |5mgig Symboal |v_| Transparency: 0% D=' |New symbcﬂngy_ I
Symbology
Label
o
L
Labels ~Fill options
Attributes ~Outline options
% = v I v o
| Restore Default Style . | | Save As Default | |- Load Style ... I | Save Style ... |

o || coneel || oy || e |




Task 3 — Creating a GRASS location

1. To create a hillshade from the rasters in QGtfdires use of the GRASS plugin. The
toolbar is shown below.

TP ENLY TEN I

2. The first step is to create Location, which isesdially a directory in which GRASS will
store the files you will make. The structure ostHirectory is very important and can be
fiddly to get right in GRASS itself — the QGIS plagnakes the process of establishing a
location much easier. Click on the Create new ntapea to open the box below

R ]

 Quantum GIS 1.4.0-Enceladus ==
File  Edit Wew Layer Seftings Flugins ector Help

Jmddeco RREFFLURP P H G228 ODRvmhalg—a »
LeRo paud oQARARLR PO e NEw 4 NG
S~ ONBR I ROC

; L ey ] 700
B3 Wy VOD4BT25 : = f rm

GRASS Database

Select existing directory or create a new one:

Database: | Vi/rbennett/Grassdata || Erowse..,

SRASE data are storey | EXamPle directory treet

intree directory Trres Comment
| sfructure. The GRASE

- QurDatabase  Database
| database is the top-level O)-Mexica  Location 1
| directary in this tree PER... System mapset
| structure Aleja... User's mapset

- Jusn  User's mapset
- New Zeal... Location 2

- FER... Systemmapsst

- Cin.. User's mapsst

eoad | [ o> | [ concel |

@ QGI5 2010

(]| conraimate: || 433373142788 I aeae [[110seam1282 ()] %] Render H@[

3. Browse to a directory in which to store your d&ten using for the first time you should
create a directory called “grassdata” to keep @liryfGRASS locations in. Click next.



4. Create a new location or project directory, n@ni&ith no spaces) and click next

[GRewMapset 2lx]
GRASS Location

~Location

* Select location ‘ Diirari | &

|
® Create new location |P.rchaeo|ogy_3D I

| The GRASS location is a collection of maps for a particular territory ar project.

l % Back |’ ek = ]| Cancel i

5. select the CRS using the same ESPG ID as b&fbck. next.
rewrapser 2
Projection

~Coordinate system
() Mok defined

|'®@ Projection

Coordinate Reference System lersc (o |+l
-« NZED49 | Charito Circuit 27222 2393 |
- NZGD49 | Poverty Bay Circuit 27207 2378
- MZED49 | South Island Grid 27292 2408
-~ NZGD49 [ Taranaki Circuit 27209 2380
-~ MZE049 [ Timaru Circuit 27226 2397
-~ NZGE049 | Tuhirangi Circuit 27210 2381
- MZGED49 | Wairarapa Circuit 27212 2383
-~ NZGED49 | Wanganui Cirouit 27211 2382
- WZGD49 | welington Circuit 27213 2384 o
0538 1936 | British Mational Grid 27700 2437 E

+praj=tmerc Hat_0=49 Hon_0=-2 +k=0.9996012717 +x_0=400000 +y_0=-100000
+ellps=airy +datum=05G6E36 +units=m +no_defs

Search

® EPSGID () Mame | 27700 _ Find

WS 54 (EPSG : 4326)

% Back: || Mext = || Cancel i




6. Setthe Region. This part is particularly impottas GRASS only performs its operations
within the bounds of this region of interest. Fonglicity here select the UK as the region
form the drop down menu. (For practical reasonswlleedefine this later to represent our

study area)
i
Default GRASS Region

il 1.0379%+06

W -639592.9 | f 717991

S5 -G6344.4

Sk current QIS extent | Unied Kingdom

| The GRASS region defines a workspace for raster modules. The default region is valid
| for one location. tis possible to set a different region in each mapset tis possible to

change the default location region later

l -'s:__ﬁ@:k- ll Mext = ll Cancel J

7. Within the location create a mapset to work in.

2l

Mapset

New mapset: | YOUF_Miamme

| The GRASS mapsetis a collection of maps used by one user Auser can read maps
(fram all mapsets in the location but he can open forwriting only his mapset (owned by

user).

-'ﬁ___ﬁ_gck- ]| Mext > ]‘ Cancel ]
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14. click next and the final screen confirms theataan and mapset you have created. Click

finish to return to the QGIS main screen. The mapdenow be open and the GRASS
toolbar icons active.

2]
Create New Mapset

Database: i rbennett/Grassdata
Location: Archaeology 30

Mapset: your_name

| xBack |l Firish ]| Cancel |
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Task 4 - Changing the GRASS Region

1. We now need to change the region to reflect tuttysarea to ensure any processes we
undertake in GRASS function correctly. To do thiswill import the vector file we created
in task 2 into the GRASS mapset and set the reigiomatch it. On the GRASS tool bar

select the GRASS tools icon

2. Inthe modules tree tab navigate to F|Ie>|mp@r¢tk1r > Import Loaded Vector
{# GRASS Tools: Durham/lidar i 2]

Madules Tree l Modules List | Browser | |

GR.CRSS MODULES
[} shell - crass shel
_3 Flle
E Import
(B Import raster
{E Import wectar

_/ * ﬂ' é'-.-'.in.::u;r'. qais- Import loaded vectar
v W win.ogr.qgis.Joc - Import loaded vector and create a fitted locati...
b W winuogr - Import OGR weckar
v W w.inogrloc - Import OGRPostGIS vector and create a Fitted loc...
7 ) w.in.ograll - Impork OGR vectors in-a given data source combini...
v o win.ograllloc - Import all OGR/PostGIS veckors in & given data ..
L ¥ winudxf - Impark DxF veckar
v W w.in.e00 - Import ESRI EOO veckor
rl W w.in.mapgen - Impork MapGen or MatLab veckor
%", win.db - Impart vectar points from database table containing...
' w.in.garmin - Irport weckor from gps using gpstrans
' " win.gpsbabel - Impart veckor from gps using gpshabel
v W win.geonames - Import geonames.org country Filas
e W winLgns - Import US-NGA GEOnet Mames Server (GHS) country
. HDatabase
[ Expart
Map bype conversion
i+ Config
H Raster
I+ vector
] Imagery
i Database
i+ 3d Wisualization
i+ Help

Close
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3. Select your vector file (created in task 2) fritva drop down menu. Give the GRASS
vector you will create a name (you may wish to igrfis with “G” if you intend to use the
same name to denote that it is a GRASS vector atga}. Click run then View Output to
add the GRASS vector to the navigation menu tdefi®f the screen.

(} GRASS Tools: Durham;lidar il ‘ﬂﬂ

ModvesTree | Moddesist | Browser ||

Madule: win.ogr.qgis

Options: I_OI?L'_IQI?L'_ | Maral |

|| create 30 output
[®] Extend location extents based on new datasst

— 0GR wector layer

[.ﬂ.rgﬁ |; !

—Mame For autput vector map

|-:ﬂ.rea

~Optionally change default input type

[ | Import area _centrui.i:ls.as"p_uints
| Import area boundaties as lines
| | Irpork li-nes a5 area boundaries
|

Import quts.aste*ntmid;.

| R | l Wiz u::u!:_pul; ] | Close l

4. You can check the source of a file by hovering gwuse over its name in the navigation
bar. The symbology of the GRASS vector can alsedied in the same way as for QGIS

vectors (See task 2).

(} Quantum GIS 1.4.0-Enceladus

File Edit View Layer Settings Plugins Vector Help

TR RRPF PN

s+Bopad  [@AKANR
AV ORBRIADC W

Layers &=

E| 8 E:fPhD,-‘Spatial Data/Grassdata/Durham/Durham/lidar/Area/1_polygen
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5. To set the region to match this vector selecGRASS tools Icon again and navigate to File
>Config > Region > Region Settings > Set Regiom&ich multiple vectors
{} GRASS Tools; Archaeology, 3D/rebecca i 2] xi

. Modules Tree | Madiles List | Browser |:- [

GRASS MODULES
) shell- Grass shel
] File
= Config
E Region
El Region settings

' g.region.save - Save the current region as a named region

* g.reqgion.zoom - Shrink current region until it meets non-MULL data From ..

© g.region.multiple.raster - Set the region to match mulkiple rasters

i . region; midlkiple. - Set the region to makch mulkipls vectors
Projection management

3 Convert coordinates

i+ Rasker

] Vector

] Imagery

] Database

1 3d Yisualization

+1 Help

6. Type in the name of your vector file. Click Rurdaclose.
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(} GRASS Tools: Archaeology 3D/ rebecca i _ﬂﬂ

[ WorkiesTize | Moddestit | mowser | |

Module: g region. multiple, vector
Options | Qutput | Manual

{T\{pe in'map names ssparated by & comma

|Area

R | dose |

7. To make sure that the region is set. Close thA&3rmapset using the Close Mapset Icon

8. Re-open the mapset using the Open Mapset IcéectS®ur mapset.

/] Select GRASS Mapset

Gisdhase l Data/Grassdata/Durham ’.

Location | Durham

Mapset | lidar

9. Ared line will now appear on your scree showtimg current GRASS region. Close the
vector files by unchecking the box beside thenhertavigation menu to see this more
clearly.

16



| 1 mEa s RRPPPUR wEHES

soRoran  [@RANALALO

ChBONBRIADC N AR AAON

]| coordinate: | 410127 155405 || scate || 17619776139 |8 Render [l :
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Task 5 - Creating a Hillshade of the lidar Rasters

1. For this task we will import the lidar rastersoir GRASS mapset and create a hillshaded
image. Open the GRASS tools menu as in Task 4.gd&ito File >Import > Import
Raster> Import ESRI ARC / INFO ASCII GRID

=le(x]]

mdd. - RRPEPURP PO % S2ORR OR4XP LT H=6 -
sofopan oRQARALR PO i w40
CrBORNBRI RO

i 700

e
-3 ) g V0048725 m

Creeeekiceceeeek

zzzzzz

85)[Comanae | szmrsinens |[ee uﬂm@
2. select the loaded raster you wish to import t(AGR. Leave all the default settings and give
your output raster a name. Click Run then View Qutgdit the raster properties as before.

(} GRASS Tools: Archaeology. 3D/rebecca B ‘ﬂﬂ

| Modoies Trem | ogoleslist | Browser | |

Module: kin. arc

Optiors | Output | Marual

~ARCINFC ASCIT raster file (GRID) ta be mported

i’LAINfEAfLidarfwurldngjLIDAR gridf¥_ASCINYON48725, asc 1 [ o ]

~Storage type for resultant raster map

| FeeLL |«

- Multiplier for ASCIT data

[i0 J

—Mame for output rasker map

[voosszes] ]

| Run | [ i, \_jutput l [ Elose l
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3. Now we can use GRASS to create a shaded relidéimim the GRASS tools menu navigate
to Raster> Spatial Analysis > Terrain Analysis> @& thRelief

{} GRASS Tools: Archaeology 3D/ /rebecca _ I 2| =i

Modules Tree. | Madules List | Browiser | | |

_GRASS MODULES
- shell - GRASS shel

[»

{1 File
i+ Config
-] Ruaster
Develop map
Manage map colors
[ Spatial analysis
[ BuFfer
Mask
Map algebra
B Meighborhood arialysis
& Ovetlay maps
Solar and irradiation model
[l Terrain analysis
=

r.cost - Generate raster of cumulative cost of moving betwe

| v.dvain - Trace a flow through an elevation maodel

+ & Create shaded map
r.slope. aspect.slope - Create slope raster From DEM (digital ...

r.slope. aspect. aspect - Create aspect raster from DEM {digi

% r.param,scale - Extracts terrain parameters from DEM

IR %4 rtexture - Create raster images with textural features fr.
B % ntexture.bis - Create raster with textural features from r..
ﬂ tlos - Line-of-sigth raster analysis

ot r.growe. distance - Create raster of distance to Features inin..

[ Transform Features

[ Spatial models

| Change categary values and labels
{B Surface management

:[ Reports and statistics

] eckor

I+ Imagery

[+ Database

1 2d Visualization

4. Add the raster map from the drop down menu, goug output map a name. For now leave
the default values for the Altitude and Azimouthtlog sun. Click Run. Close GRASS tools.

{} GRASS Tools: Archaeology. 3D/rebecca _ﬂil

Madules Tree | Madules Lisk | Browser | |__|

Module: rshaded. refisf

options | Cutput | Manual |

~Inpuk elevation map

I\_fnnﬂs__?zs { 0048725 @rebecea ) Iz | [E]

—oukput shaded relief map name

|shadedi| |

litude of the sun in degrees above the horizon -

E

~Azimuthiof the sunin degrees to the east of north

[z70 |

| R | | em e | | s |
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5. To add the hillshaded raster to QGIS use the@RASS Raster Layer icon.

1

6. Wilson (2000) recommends that archaeologicalfeatare best viewed in low light levels.
We will now re-run the hillshade altering the aitle of the sun to <30 degrees (the default
level). Repeat Steps 1-4 opening the Hillshadk Adter the altitude value in the box
highlighted. Save the raster with the new altitadgart of the name for quick reference e.g
hillshadel_ 10.

INSERT IMAGE

7. By switching these layers on and off in the nati@n bar examine the differences between
them in terms of the visibility of features. Hag thisibility improved unilaterally? What
hampers visibility in this image?

8. We will now look at the impact of altering theelition of the sun. Repeat steps 1-4 to open
the Hillshade tool. In the Azimuth box change thé&ue to O (i.e. North). Save the raster
with the new azimuth as part of the name for quéfkrence e.g hillshadel N and re-run
the processing.

INSERT IMAGE

9. Once again by comparing this layer with the presihillshaded images what can be said
about the differences / similarities between thésrtRe visibility of features strongly
dependent on the direction of illumination?

10. Once you have decided on an “optimal” altitudd azimuth for your hillshade model rerun
the process on the other raster images and difpday all together in QGIS. How does the
tiling of this data affect your interpretationstbé archaeological features at
421992,1520297?
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Task 6 — Digitising Archaeological features from dnillshaded image.

We are now going to look at how you might recorchaeological features. This task is technically
quite simple repeating the vector file creation adding we undertook in task 2 but requires you to
plan what exactly you wish to record about a featur

Before we create a new file we need to decide tiindw@tes that it should have and how to
standardise our recording so that we can minedkeefdr our own research aims and crucially so
that others can understand it. There is a lotfoffmation on this topic mostly relating to Historic
Environment Records. A good starting point forueimgy compatibility are the FISH
INSCRIPTION wordlists which can be found hétép://www.fish-forum.info/i_lists.htm

Use the space below to think about the type ofrmé&tion you would like to record about a feature
from the lidar. Think about both its metric propestand its interpretation. Each of these pieces of
information will become an attribute.

Once you have decided what you wish to record yemdro think about how you will map it. There
are three digitising options here - point, line g@atlygon (though of course you can map features in
more than one file to take advantages of diffetgpes if you wish). Think carefully about the aims
of your research before choosing - if you will dee record the area of a feature this will not be
possible with a point or line.

Armed with these decisions you are now ready ut dtgitising!
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1. Click on the Create New Vector icor @

2. Select the type of file you wish to create. Add Attributes you wish to record (ensure you
get the correct type of field e.g text, whole numb@eger).

2]

(2 New Yector Layer

~Type

CRSID | +proj=longlat +elps=WG534 +datum=WG584 +no_defs | | Speciy CRS

~Mew attribite.

Marne: I

Type | Text dats

Width | Frecisian [

~Attributes list
l (=1 fidd b attributes list ]
Hlarne Tvpe [ wictts Precision
field1 String
A Fe [ EEER

’ :E,Remoyé}se{gcted' attribute: ]

[. FOKE l| Zancel ]l Héi_p—.

3. Click OK to create your shapefile and use th@l®gditing to begin digitising features.
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3D Archaeology Summer School
Durham 17-19 June 2010

Using QGIS and GRASS for Processing and AnalysidgiData

Lab 2 —16.30 — 18.00

The aim of this session is to introduce GRASS &®bfor processing lidar data. In this session you
will undertake the following tasks:

* create a new raster for the study area by combxigging tiled rasters
* import lidar point data

* visualise the lidar point cloud uisng NViz

* create an interpolation from lidar point data.

* Look at the process of vegetation filtering

* Export your work in a variety of formats (ESRI)

Task 7 — Opening GRASS

1. We will now leave QGIS for a while and take ak@ GRASS GIS directly to undertake a

number of more complex processing tasks. First ¢gss using the Icon
: =lolx]

GRASS 6.4.0s¥n Startup

e =2
Welcome to GRASS GIS Version 6.4.0svn
The world's leading open source GIS

Select an existing project location and mapset
or define a new location

515 Data Directory; ?G:/PhD/Dul:ham 3D/grassdata
H

i
ProjectLocation Accessihle Mapsets Create new mapsetin selected
rojectionicoardinate systern) (directaries of GIS fileg) locatian
[Durham k| [FERMANENT = <
T |hiuar | :
Create nev mapset
Define new [ocation with...
Georeferenced file |
EPSG codes |
| - Frojection values |
ik ole| 5 |
EntercRass || Eat | Halp

2. Your will need to navigate to the Location anddget you created in lab 1 in QGIS. When
you have browsed to the directory select the looatien the mapset. Then click enter
GRASS
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3. Grass will then open three windows as shown helimthe left is the Map Display, to the
right is the GIS or Layer Manager where layersaatged and modified and where the
menus are found for each function. Below thesbaQutput Screen where commands and
processes are printed and commands can also rednte

Fi tof

O2FLEEl KA =

pfc|ony | Ded | £
Map Layers for Display 1

ERusHE QQd QL Bws 88

Welcome to GRASS GIS

Display: rows=555 colurmns=667 resolution=2.04623 Meters 421806685 152452029

Run (background) Run (GUIN Run {n DOS box)

4. First we will add a vector and a raster to trepldiy. In the GIS Manager click on the Add
Vector Icon in the same window and select the vddwyou created in the first lab
representing the study area.

5. Then click on the Add Raster icon and pick aerakbm the drop down menu.

&

-

6. You will notice that the map display does nobauwatically update as you add layers (to
save processing time). In the map display windaekan the Display Active Layers icon.

Tip: if your loaded files do not display use the Zoom To icon to relocate your window

£ BRms s
Zoom display to selected map
Zoom display to saved region
Save display extents to named region
J Zoom display to computational region {(set with g.region)
Zoom display to default region
Set computational region extents to match display
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7. Your screen should now look something like thagenbelow. You will note that the
command is replicated in the Output screen below.

=0 iglx|
wsH ~AQF QL By ws
wll uzL-LiLHs‘ | “‘([d
pe| oms | 0@ Hf'ﬁ.’
Map Layers for Display 1
r: ? VD471 BElidar
V¥ . Areag@lidar
Eoj
~ I;sp\avveclmmapa o
- Opague L‘E_DI Transparent
Wector map. &Area@lidar il AQ
Display: ¥ Shapes [ Categories [ Topology [T Line directions
¥ Points [ Lines ¥ Boundaries [ Areas [ Centroids [ Face
Point symbols: |eon [basic/circle | SIZEE
Drawlines: ¥ color [l width [1 2] (pixels)
Fill ateas: W Color ] [~ Randomcolors [~ GRASSRGE column colars _:_1
< I
Display: rows=555 columns=667 resolution=2.26866 Meters 424686823 150418.463 Welcome to GRASS GIS

\_}‘)PNG: collecting to file: G:/PhD/Durham 3D/grassdata/Durham/lidar/.tmp/2228.0.ppu,

\i‘} GRASS WIDTH=667, GRASS HEIGHT=555

g.pnmeomp in=2228.5.ppm, 2228 4 ppm mask=2228 5 pam,2228.4 pgm opacity=1.0,1.0 If' 3(!
sf backaround=25%:259:295 width=667 height=55% output=22281.ppm

Save Clear

Run packground) | Run (GUD | Run (in DOS boy)_|

8. In the lower section of the GIS manager are thelay options for each layer. Take a
moment to explore these options to improve thelaysp
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Task 8 — Combining the Tiled Rasters

1. To improve the visualisation of the tiled lidatd it is possible to combine the lidar tiles
supplied and re-run the hillshade analysis on thelevstudy area. In the GIS Manager
navigate to Raster> Overlay Maps > Patch Maps.

GRASS6.4.0svn GIS Manager - Durham li o [} 3
File  Config |Ete_n Yeckor Imagery WYolumes Databases Help
SR = 1
Eréi Develop fmap » Q?@%ﬁ
I‘g @ Manage map colors > (_ﬁ
] Guery by coordinate(s) E}H
7 ¥ Bufers
LI‘ Closest points
¥ E e
Map calculator
Meighborhood analysis »
Owerlaymaps T
Solar radiance and shadows 4 Cross product
Terrain analysis » Mapseries
Transform features »  Patch maps

Statistical ovetlay

Hydrologic modeling 3
Landscape structure modeling L
»
»

Landscape patch analysis

_D_l\splawech wildfire modeling i
1. Change category values and labels »

Qpague i Transparent
= Concentric circles -

Wector map: Generate random cells r i‘ ﬂ

Display: W Generale surfaces " I Line directions

Contour lines

MV F ik il , |75 T Centraids T Face

Point symba

Reports and statistics k
Diraw lines: T COTOT |l voT0mT T = THTETET

Fillareas: B Color [ [ Randorncolars [ GRASERGE colurn colors _'_I

| | 2

r.patch: Patch maps

2. The r.patch tool will be opened. Add the rasyens wish to patch (use the original rasters
not the hillshaded models) using the add raster &w select multiple rasters by using
Ctrl.

~

n 1 B selectitem —rpatch x|
Creates a composite raster map layer by using known category values from ane {or more) map E—T{i lidar

.E?J layeris)to fill in areas of "no data" in another map layer. —E1 08_exdract
v —[E1 DO048717
; . —[E shade_test
Optiohs | E1 shaded
£ shaded?
I~ ouiet —[El shaded2
[ shaded3
[T Use zera (00 for ransparency instead of HULL —E1 shaded4
Mame of raster maps to he patched together: finput multinle name, required; :E tseh:tde'j—t%t
i -E testl
ﬁj ] test from_EA_ascii
Marme far resultant raster map: {output: name, reguired) E1 ¥0048716
I i ] v0048717
—I[E] YOo048724
[ Allow overarite _E VOD45T2E
[~ Run guietly — (1 PERMANENT

Ir.patch

Run Helpl Clnsel Okl Cancell
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3. Give your new raster a name and run the tool.othput window will show the processing
steps of the tool.
_@Ir.patch inpill:VDDatB?'lE@Iidar.VDD4‘8?1.?@Iidar,VDDﬂB?N@Iidar,\IDD#B?zS@Ii'dar0utpul=|ldar_a|l @ @l j{, | ;I

= T
=
@Creating gupport files for raster map <lidar all>

Save Clear

Run Run hackground) | Run Uy | Run (in DO hoy |

4. Change the raster you displayed to the rastehgwa just created and redisplay in the map
window.

GRASS6.4.05vn GIS Manager - Durham fidar a 5[

R Dk | = =10l File Corfio Raster Veckor Imagery Uohimes Databases Help

SHE QA QL Bms| 45 M ZEMPEl  ¥Kd monmE

e omy Do |E L
Map Layers for Display 1

':F g lidar_all@lidar
~ Area@lidar

Displayrastermaps =
Opagque |1_|Ef| Transparent
Base_mép'Eﬁfudariau@ndar il A@Jj

VallES 10 display | —

Optional color draping. Use base map for shading,

drape map for colar in color relief map or data fusion

drape map: :@l _i_l

drape map brightness adjustment 0 _:J
¥ overlay maps from ather layers (fransparent null value cellg) ;

—_—

Display: rows=562 columns=673 resolution=815494 Meters ! 433685472 1547511488

5. Next we will run the hillshade analysis. Navigaidraster> Terrain Analysis > Shaded
relief

GRASSE.4.0svn GIS Manager - Durham fidar i (ol x|
Fle Config | Raster Vector Imagery Wolumes Databases fielp
o ol

H i B
E‘ Fde  Develop map f 2:

2% Manage map colors »
pide wwnnsin vl

Query by coordinale(s) by 1

I:p g Buffers
[

Closest points

MASK

Map calculator

Meighborhood analysis »

Owerlay maps »

Golar radiance and shadows »

Tenaimanalsls $Z000 090 090 [Eemam e e

Transform features » Cumulative moverment costs
———————— Costsurace
L Y Least cost route or flow
Landscape structure modeling
Landseape patch analysis »  Shaded relief
»

wildfire modeling Slope and aspert

5 Chiange catenon values and labels b TEMain parameters
o Tedunalfeatures

Displayrastt  cancentrie circles

o 1 Generate random cells »  Misibility

PAUE | Generate surfaces »  Distance to features

Basemap; | Contourlines
£ Intermolate surfaces »

B
oL Renorts and statistics »

drape mak far color in color refief map or data fusion

drape map @ il

drape map brighthess adjustment 0 3

Horizon

[¥ overlay maps from other layers (transparent null value cells)

Set hackground color (calored null value cells) 7]

r.shaded.relief. Shaded relief map 27




6. Enter the base raster and the name of the ottgiatr in the r.shaded.relief window. Choose
your Altitude and Azimuth variables. Notice herattllou can also exaggerate the Z values
of the data to enhance features. When you are haplpyhe variables selected, run the
tool.

-l x]
!a Creates shaded relief map from an elevation map (DEM).
Qptions 1
Input elevation map: {map: string, required)
!; lidar_all@lidar
Cutput shaded relief map name: (shadedmanp: string, optional)
shaded all
Altitude ofthe sun in dearees ahove the haorizon: (altitude: float, optional)
70 7
Azimuth ofthe sun in degrees to the east of north: (azimuth: float, optional)
|270 T
Factar far exaggerating relief. Zmult: flaat, optional)
1
Scale factor for converting horizontal units to elevation units: {scale: float, optional)
1
Set scaling factar (applies to lat/long. locations only, none; scale=1): {units: string, optional)
|n0ne j
™ Allow overrite
[~ Run quiethy

r.shaded.relief map=lidar_all@lidar shadedmap=shaded_all altitude=30 azimuth=270 zmult=1
scale=1 units=none

Run Helpl Closel

7. As before add the new raster to the display winddse the navigation tools to explore the

raster @\ @\@ ‘ Q\ Cg

e
h
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Task 9 — Import Point Data

1. For this task we will look at a subset of theadsd we need to set up a new region for our
mapset. We will do this as in the previous labitmporting a shapefile of our area of
interest into GRASS. In the GIS manager windowa@bite> Import> Vector> Multiple
Formats using OGR

GRASS6.4.0svn GIS Manager - Durhamlidar =10 =i
File Config Raster WYector Imagery Molumes Datsbases Help

I 7V7\I'nirk:3piacie 7777777777777 ; d | %ﬁ@%
Import raster map L4 ‘ g ! g,;

Importvectormap =020 S S TS TS oo TS —-———=

Irnport grid 30 valurne » Multiple formats using 0GR
et dstetanc ASCIl paints or GRASS ASCII vector
Export raster map 3 Old GRASS vector
Export vectar map (3 O
Export grid 30 volurme 3 ESRIE00
Export data tahle e
Manage maps and volumes » GPSBabel GRS
Map type conversions » Geonames
GEOnet
GEOIEEIN Matlab and MapGen

Anirnate raster maps

Bearingidistance to coordinates

30 rendering 3
FPostScript plot

Exit G-
[
Base map:%‘shadad_al]‘."@lldat i i gl

values fo display |

Opague Transparent

Cptional color draping. Use base map for shading,
drape map for colorin color relief map or data fusion

drape mag; g[ il

drape map brightness adjustmeant o Q

! ¥ overlay maps fram othet layers (ransparent null value cells)

Setbackground color (colared null value cells) I |

1 vinoge: Import multiple formats using 0GR
2. Inthe v.in.ogr tool, navigate to the shapefitdder in the Durham 3D directory and select
the extract. Name the new file and run the toold Atk vector as a layer in the GIS manager
and display it on screen.
[ cvinogr =lo/x|

=/ Convert 0GR vector layers to GRASS vector map.
&

Required 1 Qptions lAtlributes l Subregion l Selection l Min-area & snap 1

0GR datasoutce name: {dsn: string, optional)
= |G:f’PhD;"Durham 3D/shapefiles/Extract.dbf

Marne for outputvector map: {output. narre, optional)
Extract

|\r.in.0gr '‘dsn=GUPhDiDurham 3D0shapefilesiExdract dbf output=Exdract min_area=0.0001
shap=-1

Run Help | Close |
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3. To change the region to match the extract amagate to Config > Region > Change
region settings in the GIS Manager

GRASS6.4.0s¥n GIS Manager - Durham lidar

File | Config Raster “eckor Imagery Molumes Databases Help

=101 x|

Ill—\r_-:]:x

-
'._

| = Regiopn = |[Fosss === —=
™ GRASS working environment * Display region seftings
== Manage projections v Change region settings
_ Display fant IS for Display 1

4. Select the Extract vector and click run.

5.

g.region |0 =
=1ol

o Manages the boundary definitions for the geographic region.

Existing lPrint 180unds 1Eﬁects 1Reso|uti0n 10pti0ns 1

[~ Setfrom default region
[ Sawve as default region

Set current region from named region:
1

{region: name, optianal)

Setregion to match this raster map:

{rast multiple name, optional)

K<

Setregion to match this 30 raster map (both 20 and 3D values):

{rast3d: name, optianal)

=]

Setregion to match this vectar map:
1

fvect multiple name, optional)

\‘\Q 'Extr actflidar

Setregion to match this 3dview file:
1

(3dview: name, optional)

O]

g.region vect=Edract@lidar

Run Help |

Close |

In the GIS Manager return to the Config >Regimenu and select display region. The
details of the region will be displayed in the Quitpvindow.

[ oupueoism RI=TEY
=l

Qg.region-p %EI 3 |

projection: 9% (Transverse Mercator)

zZone: 0

datum: osgh36

ellipsoid: airy

north: 152272.05602915

south: 151576.34352975

WESL: 421597.96929116

east: 422962.80655114

nsres: 3.38371951

EWEES: 3.38669295

rows: 205

cols: 403

cells: §2615 I |

LI
Save Clear
Run Run {background) Run {EU Run {in DOS box)
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6. Notice that the spatial resolution of the redias also been set, in this instance to 3.39. This
resolution will affect the creation of raster imadgem our point data and can be changed
by returning to the Edit Region tool, under theohagon tab.

_inix]

. Manages the boundary definitions for the geographic region.

| Existing | Print | Bounds | Eflects  Resolution | Options

Mumber of rows in the new region: (romis: walue, optional)
Mumber of columns in the new regian: (cals: walue, aptional)
Grid resolution 20 (both norh-south and eastwest): (res: wvalue, optional)
30 grid resolution (horth-south, eastwest and top-bottorm): (res3: value, optional)
Marth-gauth grid resalution 20: {hsres: walue, aptional)
1

Eastwest grid resolution 2D: (ewres: value, optional)
Top-hottom grid resolution 30: (thres: walue, optional)

g.region nsres=1 ewres=1

Fun Helpl Closel

7. We will now import some XY Z | flight line dafeom a .txt file, shown below.

~ioi x|

File Edit Format Yiew Help

419953, 960 153054, 850 160,840 94 :l
410954, 030 153051, 900 160,870 96
4109954, 640 153052650 160,950 87
419955,180 153053.300 160,950 95
410955, 810 153053, 880 160,930 B84
419955,340 153053.350 161.010 93
419054, 740 153052, 580 160,930 89 -

4] 2

Each flightline has over 2 million data points se will want to work only with those that
fall within the region of interest. Navigate toé-# Import > ASCII points or GRASS ASCII
vector.
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GRASSE.4.0svn GIS Manager - Durham lidar =101 x|

File ©Config Rasker ‘“ector Imagery VYolumes Databases Help

_____________________ ﬂ
Workspace r d E@F@

Irmport raster map 3 | = | Cgi;
Importwectormap 02020200000 T T T T T T T T oo oo oo
Import grid 30 valume » Multiple farmats using 0GR
Import data table ASCI paints or GRASS ASCI vector
Export raster map 1 Old GRASS vectar
Exportvector map 3 DikE
Export grid 30 volume 3 ESR| 200
Export data table Garmin GPS
Manage maps and volumes 3 GFSBabel GFPS
Map tvpe conversions k Geonames
GEOnet
Georectify

matlab and MapGen

Animate raster maps

Bearing/distance to coordinates

30 rendering L4
PostScript plot

Exit Ctrl-2 —I




8. Add the file to be imported from Data folder retDurham 3D

N _ioix

=/ Creates awector map from ASCIH points file or ASCI vector file.
N

Required lomiuns ICDIumnS 1

ASCIHfile to be imported, if not given reads from standard input; {input. name, optional)

= |G:fphnmurham 3D/Data/05. it

|u.in.ascii input=GIFhDIDurham 3DVDatarms et output=line1 format=point fz=| skip=0x=1v=2 2=0

cat=0
Run Helpl Clusel

9. In the Options Tab, check the box for importimiycgpoints that fall within the current
region. Name the output file and edit the fieldasepor. The default value for field
separation is the 'pipe’ symbol “ | ” but the valueour file are separated by spaces.

« 7 Creates awector map from ASCH points file or ASCI vector file.
&

[_F‘Tequired Cptions TLEqumns L

[ Create 30 vectar map
[ Create a new empty vectar map and exit. Mathing is read fromm inpot
[T Don'texpect a header when reading in standard format

™ Do not build topology in points mode

| ¥ Only import paints falling within current region (points maode)

Mame foroutput vector map: {output: narme, required)
Input file farmat: format; string, optionaly
point -l

Field separator: {fs: character, optional)
Murmheraf header lines to skip attop ofinputfile (points mode): (skip: integer, optional)

0
™ Allowy avenwtite

™ Run guiethy

By |\r.in.ascii -rinpui=GaPhDIDurham IDData/08.td' formiatspoint fs= skip:DSe:‘l y=27=0cat=0

R Help! Closel




10. In the columns tab enter the column in whichZldata is stored (3). At this stage if you
wanted to import the | data instead you would etiter4.

« ¢ Creates g vector map from ASCH points file ar ASCH vector file,
&

rﬁequired kaﬁiiuns Columns 1

[~ Do not create table in points mode

Column definition in 8L style (points mode): tcolumns: string, optional)

Mumber of column used as x coordinate first colmn is 1) for points mode: & integer, optional)
7 -
Mumber of column used as ¥ coordinate first colmn is 1) for points mode: & integer, optional)
o -
Mumber of column used as z coordinate ffirst column is 1) for paints mode: & integer, aptional)
o i
MHumber of column uged as categary {first column is 1) for paints mode: {cat integer, aptianal
o

B |v.in.ascii -tinput=GUPhDiDurham 3DiDatai08.bd' formatspoint fs= skip:D'}f=1 y=27=3cal=0

Run Helpl ClDSEI

11. When you are happy with the variables run tloé Tthis will take a few minutes (no more
than 3 on an average PC). The output window reploats508,959 points fell within the
current area of interest.

12. Add the new layer to the GIS Manager and Displaie Map Window along with the
Extract area file. It is clear that this flightlid®esn't cover all of our interest area so we will
repeat the process for the next flight line (09.txt

-l x|
EEes® :BQd QL | Bms| @ s HE

Display: rows=562 columns=673 resolution=299548 Meters 422086333 192666440
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13. We need to combine these two files into a sifeglge file before we can convert them into

raster data for analysis. Navigate to Vector > @yeMaps > Patch Maps
L=y

File Config Raster | Veckor Imagery “olumes Databases Help

E | ?‘llh_ _E_)e;el_o;; r;a_p __________ >_ﬁ?é

L”.ﬁ@ | & Guery with attributes

Guerywith coordinateds)
= Guerywith another map

':'7 E Extrac

Buffer vectors

~ inel& | qar analysis »
Linear referencing 4
Mearest features
Metwark analysis 4

Overlay maps

Crverlay
Patch {combing)

Change atiributes

-
)

Generate area for current region

Generate areas from points 4
Generate grid
Generate points 4

Remave oautliers in point sets
Testhraining sets

Update area atiributes from raster
Update point attributes from areas

Fe———————
Update point attributes fram raster ¥ ;I
t

Display vector maps

1.00 Reports and statistics 4

14. In the v.patch tool check the copy attributdaddox. Enter the names of the input maps,
give the output file a name. The process will rong few minutes building a file with
almost 1 million points. When it is completed dapthe map.
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Task 10 — Creating a Raster from the lidar points

1. Having successfully imported the raw data for @anea of interest, we can now create a
raster file to allow us to analyse the topogra@iRASS has a number of options for
interpolating point data, we will use the simpleste an Inverse Distance Weighted
interpolation. The choice of model you create ipamant as it will affect the accuracy of
your results — more information for each of theipblation methods this can be found on
the GRASS wiki

http://grass.itc.it/gdp/html_grass63/v.surf.idw.htm
http://grass.itc.it/gdp/html_grass63/v.surf.rst.htm
2. Navigate to Raster > Interpolate Surfaces > IDdhfvector points

(B

'

By 1

v.surfidw: Inverse distance weighted interpolation from vector points

3. Inthe v.surf.idw tool select the input vectare@ed in Task 3). Give your output raster a
name and change the layer number to 0 as we wasetthe z coordinates. Run the tool.

surtidn <ioi=l

interpalation from vectar point data by Inverse Distance Souared Weighting,

\Eg{

options |

I™ Dontindex points by raster cel

Hame of input veetor map finput: narre, required)
éf\ a1l pointsBlidar

Hame for outpiit aster map (output name, required)
Lidar_idw

Mumber of interpolation points tnpoints: count, optional)

12
Power parameter; greater values assign greater influence to closer points:  {power: float, optional)
2.0
‘ Layer nurnher: flayer integer, optional)
il

[Ifsetta 0, 2 caordinates are used (30 vector only)|
ittt tab e T O YTV S T T

frofumn=—string, optiomaty

T~ Allow overwrite

I~ Runquietty

wsUITidw input=all_peintsi@lidar output=lidar_idw npoints=12 power=2.0 layer=0

Remember the resolution of the raster created is determined by the region settings, not in this
tool!
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4. Display the raster and take some time to exptonethe Map Display window.

Lo
wsH sAAS QL Bims W [

Display: rows=562 columns=673 resolution=2.99548 Meters 422089.995 152612522

5. To check the metadata of the raster you haveettem to Raster > Reports and Statistics >
Report Basic File Information. Add the raster fled run the tool.

[ o =0l x|

@ Cutput basic information about a raster map layer.

Options 1

" Printrange anly

[" Print raster map resolution (MS-res, EW-ras) only

[ Print raster map type only

" Print map region only

[~ Print raster history instead of info

[~ Print raster map data units only

[~ Print raster map vettical datum only

[~ Print map title anly

" Printraster map timestamp (day.month.year hourminute:seconds) anly

Mame of input raster map: (map: name, required)

e |
a'lidar_idw@lldar

[~ Run quiety

B |" info map=lidar_idwiglidar

Run Helpl Close
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6. The results will be shown in the Output windawgluding the method of interpolation and
the resolution of the raster.

ompemsn ~ioid
El
!a r.info map=lidar_idw_1 mlidar %I gg
| |
| Layer: lidar_idv_luflidar Date: Thu May 27 13:00:07 2010
| Mapzet: lidar Login of Creator: rbemmett

| Location: Durham

| DataBase: G:/PhD/Durham 3D/grassdata
| Title: { lidar_idw_lm )

| Timestaup: none

Type of Map: raster Mumber of Categories: 0
Data Type: DCELL
Rowa: 696

|
|
|
|
|
| Columns: 1365

| Total Cells: 950040

| Projection: Transwerse Mercator

| W: 15227Z.05602915 3 131576.34352975  Res: 0.99953692
| E: 42296Z.60655114 T: 421537.96929116  Res: 0,99983075
| Range of data: min = 1Z1.514643 max = 147, 532843

|

|

|

|

|

|

|

Data Descriprion:
generated by w.surt.idy

Comments:
w.aurf.idw input="all_pointsflidar” output="lidar_idv_ln" rpoints=1z}
power=2.0 layer=0

Save Clear

Run (ackground) Run (3UN Run (in DOS oK)

7. We can create a hillshade of the new raster angpare it to the one we created for Task 2.
Navigate to Raster> Terrain Analysis > Shadedfrale create a map with the same
parameters as in Task 2. We can load this intoMaw display using the New Map Display
Icon

]

To display 2 add your new shaded image and thily strea vector

Click on Map Display 1 and change your rasteettday the original shaded image from the
tiled data. Display the windows side by side — wd@iyou notice about the difference
between the models?

10. Re-run the hillshade of the raster derived ftbenpoint data and change the Z exaggeration.
What difference do this make to the visibility betarchaeological features?
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Display: rows=489 columns=607 resolution=2.43191 t

Digplay: rows=488 columns=644 resolution=2.11931 Meters

422413.905 1524328.477
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Task 11 — Using NVIZ to visualise Lidar Data

1. Itis often useful to visualise the raster crddtem the lidar data in 3D. For the we can use
a tool called NVIZ. Navigate to File > 3D Rendermd\viz

GRASSE.4.0s¥n GIS Manager - Durham lidar o ] 4

File Config Raster Vector Imagery Yolumes Datsbases Help

P 1= L%

Warkspace

Impor raster map 4 | < (;g;
Import vectar map r r Display 1
Impart grid 30 wolume 4

Import data table

Export raster map r
Exportvector map 2
Export grid 30 volume » o~

Export data tahle

Transparent
Manage maps and volumes 2 g

Map type conversions > o .
il el

Georectify pology ™ Line directions

Animate raster maps W Areas [ Centroids [~ Face
=]

Beatingidistance to caordinates s |5 J;[

30 rendering
FostScript plot

Exit Cirl-
Lahel part to align with vectar puintl\eﬂ j Just\ﬂcatiunlcenter hd
Layer far lakels|1 Aftribute column far labels —
Query vectors for display: layer for query 1

Query cat values

¥ Use Sal query o

< | Bl

2. Leave the Options tab with the default settitigshe Raster tab add the raster layer created
in Task 4. Click Run to open NVIZ with the rasteatled.
N 1ol x|

-z, hviz- Visualization and animation tool for GRASS data.
e

Options  Raster | Vector

Marme of raster mapis) for Elevation: {elevation: multiple name, optional)

f

lidar_idw lw@lidar

E

kame of raster map(s) for Colar: (color: multiple string, optional)
ra
e?
Mame of existing 3d raster map: trolume: multiple string, optional)

L]

nviz elevation=lidar_idw_1mg@lidar

Run Help | Close |
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3. Take some time to explore moving around the dsitag the green arrow to the left of the
screen. Experiment with changing the z-exaggeration

File  Appearance  Visualizew  Scripting

=10l x|

Help

oraw | Clear | Cancel |

4

Automatically render display, ™

Show features:  Main features... -—l| Decorations... —J|

View method: " oya  centar € fly none —i

Look
here

center
top
reset

:I height Z-exag
18980 'I1D.DD

[
twist[o 0

| mw N
petspective 140.0

|Lnad 3d Setlings...

4. Save the current view to a .tif file by navigagtio File > Save Image As > TIFF Image.

File Browser

=10 x|

DIRECTORIES

FILES

Downloads

Email Archive

15 DataBase

info

My Al S

Wy Goodle Gadgets
My hlUsic

iy Pictures

=l

Current: Hf

Accept

3

01 24939_044jpo

03 24874_0003 5.jpg
1_rhennettink
2009-06-01 Inland Rewven
20080717 _SKMD_Assigr
3 cool dudes jpo
anime-my-neighbor-totore
ARSFE Areas.pdf

attribiute example.pdf
et Marth. pdf

N I

Cancel

-

5

5. Nviz can be used to visualise point files as Wwatlthe large number of lidar data points for

a landscape area makes the program run slowly.

41



Task 12 — Checking the resolution of the point data

1. When receiving lidar in point cloud form it is\ashble to check the resolution of the data.
In GRASS you can do this quickly by creating aeastap of the number of points per cell.
First we will import a sample area on which to windm the shapefile Density. Navigate to
File > Import Vector Map > Multiple Formats usings8. Add the shapefile Density.

2. Change the region settings to match the Densityov using Config > Region > Change
Region settings. In the resolution tab set the INeduth and east-west resolutions (cell size)
tol

=

Manages the boundary definitions for the geographic region.

[Esttmg 1F‘rim 150unds IEﬁeds Resolution Options

Mumber of rows in the new region: (rows: value, optional)
Mumber of columns in the new region: (cols: value, optional)
Grid resolution 2D (both north-south and east-west): (res: value, optional)
3D grid resolution (north-south, east-west and top-bottom): (res3: value, optional)
Morth-south grid resolution 20 (nsres: value, optional)
1

East-west grid resolution 2D: (ewres: value, optional)
1

Top-bottom grid resolution 30: (tbres: value, optional)

g.region vect=Density_area@lidar nsres=1 ewres=1

Run ﬂl Closel

3. We will now create a raster that illustratesriienber of points per cell. Navigate to File >
Import Raster > Aggregate ASCII xyz

GRASS6.4.0svn GIS Manager - Durham lidar 1ol =l

File Config Raster Vector Imagery Wolumes Databases Help

_____________________ o
Waorkspace 3 d E‘E;‘&Q
| | )
T D — — — — — = ———=—————=—c====-========-
Import vector map » Multiple formats using GDAL
Import grid 30 volume » Multiple formats using GDAL (link into instead of import)
Import data table Agaregate ASCIl xz
Export raster map 3 ASCI grid
Export vector map . ASCIl polygons and lines
Export grid 3D volume 3 Binary
Export data table ESRI grid
Manage maps and volumes > GRIDATB.FOR
Map type conversions 3 MAT-File (v.4)
) SPOT NDVI
Georectty SRTM hat
Animate raster maps Terra ASTER
Bearing/distance to coordinates Web Mapping Server
3D rendering 3

PostScript plot

Exit Cirl-0

rinxyz Import aggregate ASCIl xyz data into raster grid 151464.309
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4. In the r.in.xyz tool navigate to the .txt filettvthe raw lidar data. Enter a name for your

output file
=k

!a Create a raster map from an assemblage of many coordinates using univariate statistics.

Options | Statistic | Input

I- Scan data file for extentthen exit

™ In scan mode, print using shell script style
™ Ignore broken lines

ASCII file containing input data (or ™" to read from stdin) (input: name, required)

|
= 'F:/PhD/Durham 3D/Data/0&. Lkt

Mame for output raster map: (output: name, required)
resoclution

Storage type for resultant raster map: (type: string, optional)
[FeELL K|

Filter range for z data {min,max): (zrange: min max, optional)
Scale to apply to z data: (zscale: float, optional)
1.0

Percent of map to keep in memory: (percent: integer, optional)
[100 K|

™ Allow overwrite

™ Run quietly

rinxyz 'input=F:/PhD/Durham 3D/Data/0& 4" outpui=resolution method=n type=FCELL fe=| x=1
y=2z=3 zscale=1.0 percent=100

Run He\pl Closel

5. In the Statistic tab change the statistic foteragalues to n
=loix|

!a Create a raster map from an assemblage of many coordinates using univariate statistics.

Options  Statistic | Input

Statisticto use for rastervalues: (method: string, optional)
In B
pih percenfile of the values: (pth: integer, optional)

| b

Discard =trim= percent of the smallest and <trim= percent of the largest
observations:

| b

(trim: float, optional)

r.insyz input=F/PhD/Durham 30/Datad0s. bt output=resolution method=n type=FCELL fs=|x=1
y=2 z=3 zscale=1.0 percent=100

Run Helpl Closel
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6. Inthe Input tab, change the separator to a spaddeave the rest of the settings as default.
Run the tool.

EIEE

!a Create a raster map frem an assemblage of many coordinates using univariate statistics.

Options | Statistic Inpml

Field separator: (fs: character, optional)
|
Column number of x coordinates in input file (first column is 1): (x: integer, optional)
1
Column number of y coordinates in input file: (v integer, optional)
Column number of data values in input file: (z integer, optional)
3

r.inxyz ‘input=F/PhD/Durham 3D/Data/08.bt’ output=resolution method=n type=FCELL fs= x=1
y=27=3 75cale=1.0 percent=100

Run ml ﬂl
7. Add the raster to the display window

8. Now we will look at how many point were found petl. Navigate to Raster > Reports and
Statistics > General statistics

GRASS6.4-0svn GIS Manager - Durham idar =10/ x|
File Config |Raster Vector Imagery Volumes Databases Help
W e
H i FE] 5
m, #4i Developmap y X 5
1in ﬁ &  Manage map colors » /
Query by coardinate(s) w1

L v 5 Bufers
Vi
== Closestpoints
MASK
Map calculator
Neighborhood analysis
Overlay maps
Solar radiance and shadows
Temain analysis
= Transform features General statistics
i . Quanilesforlarge datasets
DISPIAYIASY  pyyrolagic modeling i
Range of category values
Landscape structure modeling
Sum cell category values
Landscape patch analysis
i Wildire modeling Sum area by map and category
Basemap, WIAWemodelnd  *  stafisics for clumped cells (works with rclump)
Vva  Change category values and labels ¥ | Total surface area corrected for topagraphy

Report basic file information
Manage category information

,
Opaque =

Univariate statistics
O Concentic circles
9 Generate random cells > Sample transects
Generate surfaces b sample transects (bearing/distance)
rstatsi Gene o oninriines
Covariance/correlation
Interpolate surfaces >

Linear regression
Reports and statistics Nutual category occurences

9. Add the raster map in the Options tab. In thatRab check Print Cell Counts and run the
tool

EETEE——— 5%

(’J Generates area statistics for raster map layers

Options  Print 1

I™ Print averaged values instead of intervals

I~ Print area totals

[% Frint cell counts

[T Print APPROXIMATE percents (total percent may not be 100%)
I™ Print category labels

I™ Print grid coordinates (east and north)

I~ Printxand y (column and row)

I~ Printraw indexes of fp ranges (fp maps only)

r.3tats - fs=space nv="
Run Help Close

In the output window you will see the results d# ttell count. What does this tell you about
the quality of the data at 1m resolution? At wizster resolution would you have a point in
every cell?
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Task 13 — Filtering Vegetation

1. We will now look at the tools for filtering vegeton in GRASS for the XYZI data we have
used in the previous tasks. In reality, lidar paiata is distributed in a number of forms,
often with first point / last point returns as agle file. More information on how to handle
lidar files in other formats can be found loitp://grass.osgeo.org/wiki/LIDAR

First we will establish a new region of interestitmporting a shapefile. As in Task 9 import

the shapefile Everleigh using File> Import> Vectddultiple Formats using OGR. Then use
Config > Region > Change region settings to malksewector the current region. Import the
.txt file Veg from the Data folder using the samegess as in task 9

2. We will now use the GRASS lidar tools to detettrns that do not represent the ground
surface. Navigate to Vector > Lidar Analysis > ¢tedges

GRASS6.4.0svn GIS Manager - Durham fidar =|of =]
File Config Raster /chr Imagery Volumes Datsbases Help

!' o i T = = = e — - — — (‘P 17
E_l_!'jb Develop map » IE‘M‘*S&
m% & ! D_ Query with attributes

Query with coordinate(s)
'i— Query with another map

wBaTne-

Buffer vectors
L Ve0@ | jgar analysis e
Linear referencing »  Detectedges
Nearest features Detect interiors
Network analysis » Correct and reclassify objects
Overlay maps 3
Change attributes 3
S I ) -
= | Generate area for current region Z g
HEcED &IEV Generate areas from points » 2 | El
Display. ™ Shape: Generate grid directions
% Points | Generaterpomts ’, Corboi [ rae

Point symbals: Icon Remove outliers in point sets
Testitraining sets

Draw lines: ¥ Co
Fill areas: [~ Col¢  Update area atiributes from raster  Bg coiymn colors
S i Update point attributes from areas

apelvestors: 11 ;0 4ate paint attrioutes from raster »

Label partto alig center =
) z

Laverforlanels:ﬂ- Reports and statistics

Query vectors for display: layer for query|1

Query cat values
¥ Use S0L query

4 [
vlidar.edgedetection: Detect object edges in Lidar data

3. Inthe v.lidar.edgedetection tool select the efite you imported in the last step and enter
an output filename.

loix

\x( Detects the object's edges from a LIDAR data set

Options W

¥ Estimate point density and distance

Mame of input vector map (input: name, required)
& fvegeridar

Mame for output vector map (output name, required)
veq_edgd

I~ Allow overwrite

™ Run quietly

vlidar. - _edge see=4 sen=4 lambda_g=0.01lgh=5
tgl=3 theta_g=0.26 lambda_r=2

Run ﬂl Close
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4. By checking the Estimate Point Density and Dis¢almox you can also check the quality of
the data before you run the tool. The results isfwhll be shown in the output window.

-loix
=

\.\f\ v.lidar.edgedetection -e input=veg@lidar output=veg_edge see=4 sen=4 %I n"(u

) lambda_g=0.01 tgh=6 tgl=3 theta_g=0.26 lambda_r=2

@Estimated point density: 1.224

@Estimated mean distance between points: 0.904

Save Clear

el

Run Run (background) | Run (GUI) | Run (in DOS box) |

Uncheck the box and run the tool.

Next we will build contours for determining thieeas of vegetation. Navigate to Vector >
Lidar Analysis > Detect Interiors. Select the veaieeated from the edge detection and the
vector with the original points. Name the outputtee and run the tool.

=10l

Building contour determination and Region Growing algorithm for determining the building
é{ inside

Options \[

Input vector (v.lidar.edgedetection output: (input: name, required)
0] 1

\'.\Q'veg_edge@lidar

Mame for output vector map: (output: name, required)

lidar edge

Mame of the first pulse vector map: (first.: name, required)
il

\'.\Q'veg@lidar

Threshold for cell object frequency in region growing: (tj: float, optional)

0.2

Threshold for double pulse in region growing: (td: float, optional)

0.8

™ Allow averwrite

™ Run guietly

|\r.|idar.gr0wing input=veqg_edge@lidar output=lidar_edge first=veg@lidar tj=0.2 td=0.6

Run Helpl Closel
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7. Now we will classify the point identified as bgimegetation Navigate to Vector > Lidar
Analysis > Correct and Reclassify Objects.

—inix

=+ Correction of the vlidar.growing output. It is the last of the three algorithms for LIDAR filtering
&

Options \L

™ Estimate point density and distance =

Input observation vector map name (v.lidar.growing output): (input name, required)
ﬁihdar_adge@hdar

Output classified vector map name: (output. name, required)
lidar_class

Only terrain’ points output vector map: (terrain: name, required)
L1dar_grcun:‘

Interpolation spline step value in east direction (sce: float, optional)

25

Interpolation spline step value in north direction: (scn: float, optional)

25

Regularization weight in reclassification evaluation: (lambda_c: float, optional)

1

High threshold for object to terrain reclassification: (tch: float, optional)
Low threshold for terrain to object reclassification: (tcl: float, optionaly

. —
[ Allow overwrite |

vlidar.correction input=lidar_edge@lidar output=lidar_class terrain=Lidar_ground sce=25
scn=25lambda_c=1tch=2tcl=1

i [ B
8. Now we will build two rasters — the first frometheclassified points (DTM) and the second
(for comparison) from the original points (DSM).

v.surf.bspline -0 %
m— . o B v.surf.bspline =10] x|
\&;Q Bicubic or bilinear spline interpolation with Tykhonov regularization.

& Bicubic or bilinear spline interpolation with Tykhonov regularization.

Options Settings Options Settings

™ Find the best Tykhonaov regularizing parameter using a “leave-one-out” cross validation methor B T T TR TR T AT £ S e T P @S i
I Estimate point density and distance ™ Estimate point density and distance
Name of input vector map: (input: name, required) Name of input vector map: (input name, required)
il -l
k'.\f:'Ll:‘la1:_:_;):cur1:l@li;'lar \J\leeg@hdar
Name of input vector map of sparse points: (sparse: name, optional) Mame of input vector map of sparse points (sparse: name, optional)
o -k
&
Name for output vector map: (output: name, optional) Name for output vector map. (output: name, optional)
Name for output raster map: (raster: name, optional) Name for output raster map (raster: name, optional)
Lidar_)]'l:i Lidar DSM
o
IR e ¥ Allow overwrite

; ™ Run guieti
™ Run quistly L

v.sur.bspline input=Lidar_ground@lidar raster=Lidar_DTM sie=4 sin=4 method=bilinear

lambda_i=1layer=0 —overwrite v.surf.bspline input=veg@lidar raster=Lidar_DSM sie=4 sin=4 method=bilinear lambda_i=1

layer=0 —overwrite

i ﬂl M Run ﬂl M
9. Addthe DSM and DTM rasters to the Map displayitwv the results of the filter process.
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10. You can also view the rasters in 3D using Ngimalask 11. Add both rasters to the NVIZ
tool
ECEE—— laix

=, Nviz- Visualization and animation tool for GRASS data.

Options  Raster | Vector

Mame of raster map(s) for Elevation: (elevation: multiple name, optional)

[Lidar DTM@lidar,Lidar_DSM@lidar

&

MName of raster map(s) for Color: (color: multiple string, optional)

[

=

ame of existing 3d raster map: (velume: multiple string, optional)

(]

nviz elevation=Lidar_DTM@lidar,Lidar_DSM@lidar

Run o Cose|
11. Using the Visualize > Raster Surfaces > Positi@mu in Nviz the two rasters can be
separated to view the results of the filtering

=1olx|

Help

WVIZ
File  Appearance  Visualize  Seripting

= DRAW | Clear | Cancel |

Automatically render display:

Show features:  Main features... —“ Decorations. —‘|

Viewmethod: eye © center € fiynone —

height

[27422

| oo (. i
perspectve[5z0 twist[00
Surface Panel |
Current:| Lidar_DTM@ldar New|Delete
‘Surface attributes. — Position

Mask zeros: [ byelevation [ by color
Draw mode. —4‘ Coarse shyle —-‘ Shading... —-‘
Resolution:  coarse |1 % fine |1 %

Setresolution for: * currentsurface ¢ all surfaces

DRAW CURRENT| Close

Mew centar afview has been sét
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Task 14 — Exporting GRASS data

GRASS is able to export vector and raster dataanynformats including ESRI (grid and
shapefile), Matlab (.mat), DXF, KML, text file arfdff. Most of the options for export are found in
File > Export Raster Map > Multiple Formats us@®BAL or File > Export Raster Map > Multiple
Formats Using OGR. Some like the ESRI grid regs@garate tools which are also listed in the
menus File > Export Raster / Vector Map.

In this task we will export both vector and rastata. The key thing to remember is to ensure that
the region of interest is configured to encomphesihole of the data you wish to export.

1. First we will export the DTM raster we have jagtated into an ESRI (ArcGIS) raster. In
the GIS manager navigate to File > Export Rastep M&SRI ASCII Grid

=
File Config Raster WVector Imagery Volumes Databases Help
_____________________ LIFT Fa PS F_é
Workspace 4 d -'x
Impaort raster map » | = g}
Import vector map 4 Jlsplay 1
Import grid 30 volume
Import data table
Export rastermap T~ T T T - T T - T T T T T 0T
Export vector map »  Multiple formats using GDAL
Export grid 3D valume 4 ASCII grid
Export data table ASCllxyz
Manage maps and volumes 4 ESRIASCI grid
Map type conversions » CRIDATE.FOR
Georectify MAT-File (v.4) I
Animate raster maps Binary
Bearing/distance to coordinates MPEG-1
PNG
3D rendering 4 PPM
PostScript plot PPM from RGE
Exit Cirl-Q POV-Ray
TIFF
r.out.arc VRML
VTK -
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2. Select the file to export and chose a locatiahreame for the ESRI raster. Append the file
with .asc or .txt

il

2] Converts a raster map layer into an ESRI ARCGRID file.

Options 1

[~ Suppress printing of header information

I™ Listone entry per line instead of full row

Mame of an existing raster map layer: {input: string, required)
gl .

!HIIJdar_DTM@hdar

Name of an output ARC-GID map (use out=- for stdout): {output: string, required)

f
= lF:/PhD/Durham 3D/ESRI_DTM.asd

Number of decimal places (dp: integer, optional)
8

™ Run quietly

E r.outarc input=Lidar_DTM@lidar ‘output=F/PhD/Durham 30/ESRI_DTM.asc’ dp=8

= [= =]
3. The ascii file created can now be read by Arc@fen ArcGIS and in the tool box navigate
to Conversion Tools > To Raster > ASCII to rasber.

[~ mied g -meenes el

J Fle Edit View Insert Selection Tools Window Help |
|metim~ [l Flpsel 2 E| @0 U eior v | M | # v ol [Croate hwremue 2 =l =
jDedas=ax|oc|s G Seow|EA-1d42EE D0

|l@aguuo@es Buxonmas?

_gm |28 ArcToolbax

3 30 Analyst Tools

& Analysis Tools
e REE

)-8 Conversion Tools B s

& From Raster

& Metadata Input ASCII raster file

& TodeAsE [F\PRD\Durham 30°ESRI_DTM asc: ﬂ

5 To Geodatabase

OQutput raster
| Fi\PhD\Durham SD1ASCITT_ESRI ﬂ

tdata 1
INTEGER =l

A Float to Raster
A Point to Raster
A Polyoon to Raster

A Polyline to Raster

2 Raster To Other Format (multiple)
& To shapefile

+I. §ja Dats Interoperability Tools

+ i Datz Management Tools

+ i Geocoding Tools

+ i Geostatistical Analyst Tools

+ § Linear Referencing Tools

+|. §ip Multidimension Taols

+1. & Netwark Analyst Tools =l

7). 4§ Samples = :
i Server Tooks 0K | Cancel | Enviorwems.. | ShowHep>» |
& Spatial Analyst Tools

+ i Spatial Statistics Tools
+ i Tracking Analyst Tools

Dieplay [ ource | Selection Favortes [Index | Search | Resuts Y e | ({0
ngmgvkﬂ|D'A'E‘;p]Ana\ |0 = n1g|gv&viv;v

[ [a208626.911 152369, 704 Unknown Units
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4. We will also export the filtered vector pointsaatext file. Navigate to File > Export Vector
Map > ASCII Points or GRASS ASCII Vector

=k
File Config Raster Vector Imagery Volumes Databases Help
Workspace L4 d @%
Import raster map L4 | 5 Cg;
Import vector map L4 for Display 1
Import grid 3D volume L4
Import data table
Export raster map L4
Exportvectormap ~ ~ T T T T T T T T oo T T T o
Export grid 30 volume » Multiple formats using OGR
Export data table ASCI points or GRASS ASCII vector
Manage maps and volumes L4 DXF
Map type conversions » Multiple GPS formats using GPSBabel
- POV-Ray 1
Georectify e
Animate raster maps VTH

Bearing/distance to coordinates

3D rendering L4
PostScript plot

Exit Ctrl-Q

v.out.ascii: Export ASCIl vector or point filefold GRASS ASCII vector file

5. Add the vector to be exported and give the exidera name (appended with .txt)

_loix

« s Converts a GRASS binary vector map to a GRASS ASCI vector map.
&<

Options 1F’nints | Selection |

[T Create old (version 4) ASCII file

Mame of input vector map: (input. name, requirad)

gy, |Lidar_ground@lidar

Path to resulting ASCI file or ASCI vector name if -0" is defined: (output: name, optional)

)

[& |F:/FhD/Durham 3D/ground points. txl:l

Cutput format: (format: string, optional)

|pnint j

[T Run quietly

fs= dp=8 layer=1

Run Helpl Close |

| v.out.ascii input=Lidar_ground@lidar ‘output=F:/PhD/Durham 20/ground_points bt format=paint
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6. In the Points tab, choose the field separatorwist to use (the default is “|”)

_iBix

\5\( Converts a GRASS binary vector map to a GRASS ASCIl vector map.

Options  Points Selection

[~ Only export points falling within current 3D region (points mode)

Field separator (points maode): (fs: character, optional}
MNumber of significant digits (floating point only): (dp: integer, optional)
8 |

Mame of attribute column(s) to be exported (point mode): (columns: multiple name, optional)

v.out.ascii input=Lidar_ground@lidar “output=F/PhD/Durham 3D/ground_points bt format=point
fs= dp=8 layer=1

Run ﬂl Closel
7. The .txt file created can be opened in Excel per@ffice Calc. In Excel navigate to File >
Open. Change the file type to csv.

x

OO | + Computer = HD-CEU2 (F:) = PhD = Durham 3D - Data

Organize v #fiViews ¥ | | New Folder
Name = IvI Date modified IvI Type |v| Size |v|
08.bxt 08_extract. txt
[E| pocuments 09.txt | vea.txt
Desktop

Favorite Links

|
5| RecentPlaces
18 Computer
!E Pictures
!B‘ Music
|4 Recently Changed
IH searches
Fublic

Folders ~
File name: I j ||Tead Files ".pm:"td:".csv) jl

Tools = Open vI Cancel

A
8. Choose Delimited and click next

Text Import Wizard - Step 1 of 3 21l

The Text Wizard has determined that your data is Fixed Width.
If this is correct, choose Mext, or choose the data type that best describes your data.
riginal data type

Choose the file type that best describes your data:
* Delimited - Characters such as commas or tabs separate each field.

" Fixed width - Fields are aligned in columns with spaces between each field,

Startimport at row: |1 =1 Fike origin: IMS—DOS (PC-8) =l

Preview of file F:\PhD\Durham 3D\Data\Veg. txt.

152734.06 154.75 2 -
152734.74 154.73 3
152735.42 154_.78 4
152738.11 154_€1 5
152738.17 154_€1 & -
F
Cancel = Back Einish
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9. Select the delimiter (in this case a space) éokl finish to view the data.
21|

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview
below.

rDelimiters
I Tab
I semicolon [V Treat consecutive delimiters as one

;gorrrna Text gualifier: I' VI
I other: l_

~Data preview

Z0523.85 [152734.06 [154.75 -
20524.38 [152734.74 [154.73
20525.06 [152735.42 [154.78
20525.79 152736.11 154 81

20526.35 [152736.17 [154_61 -
K| 3
Cancel <Back | [ mext= Finish
- S Bag s Veg.tut - Microsoft Excel =B
| Hor;.I Insert Page Layout Formulas Data Review View @ - X
- el e i = = >
&% Eaithi “h | | = ,Ee.her_?l__ ] ._;;]Condtt:ona[ Formatting :1 Insert = ? ﬁ
L5 — ———|j| |§" S % ||| i35 Format as Table ~ % Delete - || (8]~ :
B J U~ = EEg— i i Sort & Find &

: S L u-| = %50 % 5} Cell Styles - [EliFarmat - || (27 Fifter~ Select~
|| Clipboa.. =/ Font Ts}| Allgnment 5| Mumber s Styles Cells Editing
| A1 - fe | 420523.69
lespunl 8 | c | D | E F S | H . !
34 | 420528.7 152733.6 154.76 35
35 | 420529.4 152734.3 154.69 36
36 | 420530.1 152735 154.74 37
37 | 420530.8 152735.6 154.58 38
38 | 420531.5 152735.9 154.66 39
39 420530.9 152735.3 154.64 40
40 | 420530.3 152734.7 154.66 41
41| 420529.7 152734 154.66 42
42| 420523 152733.4 154.78 43
43 | 420528.4 152732.8 154.72 44
44 | 420527.8 152732.2 154.68 45
45 | 420527.3 152731.7 154.78 46
46 | 420526.5 152730.9 154.72 47
47 | 420525.9 152730.3 154.72 43
H4r | Veg <7D 2 T[N
Ready
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Useful Information / Resources

A how to list for QGIS...http://dl.dropbox.com/u/2858167/Selected%20How
%20To_withEmail.pdf

The QGIS forum http://forum.qggis.orgfull of lovely helpful people.

The QGIS project homepage http://www.qgis.org/

The GRASS wiki http://grass.osgeo.org/wiki/GRASS-Wisarticularly the lidar page
http://grass.osgeo.org/wiki/LIDAR

GRASS reference manudilitp:/grass.itc.it/gdp/html_grass63/index.hfiod detailed information,
sources and usage tips on each of the tools.

GRASS tutorials http://grass.osgeo.org/gdp/tutenmdlp

The GRASS users mailing lishitp://grass.ibiblio.org/community/support.pbipeck the archives
for useful tips

OPEN SOURCE GIS . . .
A GRASS GIS The GRASS bible — hard work to get through at tifmesscertainly the

Approach most comprehensive guide to using GRASS

Third Edition Markus Neteler and Helena Mitasova, 2008,

I ——— Open Source GIS: A GRASS GIS Approach. Third Editio
E"‘ Ve = The International Series in Engineering and CompBtgence: Volume
773. 406 pages, 80 illusSpringer,New York
ISBN: 038735767X | ISBN-13: 978-0-387-35767eBpok
e-ISBN-13: 978-0-387-68574-8
Published 1st Nov. 2007

A

Markus Neteler
and
Helena Mitasova ) Springer

OSGeohttp://www.osgeo.org/ a portal for all thinks OS and Geographicalha UK
OSGeo4W http://trac.0sgeo.org/osgeodwhere to download QGIS and GRASS for Windows

OS GIS Professionals...

For examples of how OSGeo software is being usetha@rcially in archaeology and heritage
management -

http://thehumanjourney.net/index.php?option=comtem&task=view&id=316&Itemid=201
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