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1. Data, Quality control and Metadata

presentation & practice

2. Rasterizing — making useful images

presentation & practice

3. Data homogenisation (multi-temporal data)

presentation & practice

4. Data Archiving

presentation & practice

5. Wrap up and Take-home-message




1. Data, Quality control and Metadata

presentation & practice




Discovery, management, analyses

e Whyis it there?
e Whatis it?
complexity

e |sthere anything beside it?

e |sthere anything out there?



Basics about lidar data

file formats, file compression, spatial indexing, quality control




What types of data can you get?

e research data (hi-res, small areas)
e nation wide ALS surveys (low-res, huge areas)

e ,scraps” (commonly data collected for engineering projects,
low-res, small and awkward areas)

e other?



Critical questions

 What was the original application for which this data was
collected?

e What is the quality of the original data?

e How much post-processing has been done?

e |sthis data suited to my project?



Lidar data

X Y Z Intenslty echo no.
389838,44 126050,22 476,88 11 1
389838,45 126049,95 452,19 17 2
389838,49 126051,21 452,15 18 3
389838,32 126054,99 468,47 10 1
389838,31 126055,10 469,56 14 1
380838,34 12605585 469,25 19 1
389838,44 126050,13 452,22 13 3
389838,48 126051,39 452,18 40 3
389838,30 126055,27 469,62 11 1
389838,35 126056,63 469,34 14 1
389837,72 126049,74 452,45 55 3
380837,74 126050,35 452,47 22 2
389837,77 126051,04 452,30 27 2
389837,79 126051,65 452,33 28 2
389837,81 126052,32 452,22 22 3
389837.84 126052,98 452,14 26 3
389837,86 126053,62 452,09 41 2
38983788 126054,24 452,10 45 2
389837,91 126054,90 452,03 26 3
369837,93 12605554 452,00 25 3
389837,96 126056,22 451,88 23 3
389837,98 126056,85 451,86 24 3
389838,04 126058,63 452,05 18 3
389838,06 126059,22 452,14 31 2
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XY,z

472302.5,117449.5,497.20
472303.5,117449.5,497.29
472304.5,117449.5,497.40
472305.5,117449.5,497.57
472306.5,117449.5,497.74
472307.5,117449.5,497.88
472308.5,117449.5,497.93
472309.5,117449.5,497.85
472310.5,117449.5,497.97
472311.5,117449.5,498.09
472312.5,117449.5,498.13
472313.5,117449.5,498.06
472314.5,117449.5,498.22
472315.5,117449.5,498.13

ncols 350

nrows 300

xllcorner 472300.000000

yllcorner 117150.000000

cellsize 1.000000

NODATA value -9999.0

497.56 497.25 497.20 497.29 497.40 497.57 497.74 497.88
497.93 497.85 497.97 498.09 498.13 498.06 498.22 498.13
498.00 497.93 497.91 497.91 497.94 497.90 497.82 497.67
497.69 497.78 497.74 497.74 497.60 497.68 497.66 497.58
497.54 497.26 497.08 496.98 496.97 496.94 496.91 496.67
496.63 496.60 496.64 496.64 496.28 496.14 496.00 495.99
495.98 495.86 495.73 495.49 495.25 495.05 494.88 494.69
494.22 494.00 493.83 493.65 493.51 493.31 493.13 492.86
492.55 492.28



Data formats and sizes

the same
information

the same
information

kB
lidar_data.txt 74.400
lidar_data.las 33.500
lidar_data.zlas 8.100
lidar_data.laz 7.400
lidar_data.xyz 2.700
lidar_data.asc 700
lidar_data.tif 400
lidar_data_HS.tif 100



Compression of lidar data

e laszip.exe

e LAZis lossless compressed LAS

e =9 % of original file size
o fastest encoding / decoding
* highest compression
e integrates with LAX spatial indexing

e open source --> free



Spatial indexing

e Jasindex.exe

10 km




Spatial indexing




Density and accuracy of laser points




Accuracy

e the biggest influence:

accuracy of IMU (rotational angles of the platform)
accuracy of GNSS

accuracy of laser system

flying height

maximum scanning angle

e vertical accuracy 10-15cm

e planimetric accuracy 30 cm



Point density

* SADBhsdwiddngitydesignsity:
o pearenalsDdiMADS DD KbSivizfolef tmaoh tmiady ses
o Batdiled Bdpogyapbidégeomorphological analyses
e topographic mapping at scales 1:10,000 or 1:5,000




Lidar density

e density of what?
e points/m?
e first returns
e |ast returns
e only returns
e per flightline/combined
e ground points/m?
e pulses/m?



Metadata




Metadata

Metadata™ is essential in order to maintain the
scientific integrity of the entire process.

HOW, WHEN and WHY was the lidar data collected?
WHAT, HOW and WHY did we process?

*data that provides information about other data



Metadata — Data Collection

lidar sensor, IMU and GNSS make and model,
nominal scanning density,

nominal swath overlap,

flight height,

date of data collection and

purpose of data collection.

RIEGL LMS-Q780 laser scanner, |Gl Aerocontrol Mark Il.E 256Hz inertial navigation system
(IMU) and Novatel OEMV-3 GNSS have been used.

Nominal scanning density 5 pulses/m?, nominal swath overlap unknown (scanning angle
+30°).

Flight height 1200 do 1400 m above surface.

Date of data collection 14., 23. and 24. February 2014.

Data was collected as a part of the nation wide general purpose scanning.



Metadata — Raw data processing

e always implemented by the data collection provider,
e often black-boxed,

e if you can access the metadata, record it

e if not, then not ®

e it would only become very important if raw data was to be
reprocessed

Flight trajectory was calculated with GrafNav v8.50 using the dGPS method.

GNSS and IMU data were merged with AeroOffice v5.1f.

TerraMatch was used for line matching.

Raw data have been processed and exported to LAS 1.2 with RiPROCESS v1.5.9 (modules
RIANALYZE v6.0.2 and RiWORLD v4.5.8) in D96/TM coordinate system with elipsoid heights.



Metadata — Post-processing

e description of the processing goal (e.g. production of a terrain
model, removing just the vegetation),

e method(s),

e software incl. parameter settings,
e DEM/DSM resolution.

Point cloud has been filtered for obtaining the ground surface suitable for archaeological
interpretation (for method see Stular, Lozi¢ 2016). Ground points have been detected using
LAStools lasground module (settings: terrain type — forest or hills, granularity - ultra fine;
ignore points with classification 7). 0,5 m DEM was interpolated with ordinary kriging in
Surfer v.11 (settings: No. of sectors to search — 4, maximum No. of data from all sectors 64,
maximum No. of data from each sector 16, maximum No. of data in all sectors — 8, blank
node if more than 3 sectors are empty, radius 20 m).

(Data source: web service eVode at http://evode.arso.gov.si/indexd022.html|?g=node/12,
GKOT D48 files GK389 132, GK389 133, GK390_132 and GK390_ 133.



Metadata — Post-processing

e Manual interventions can be documented with difference
map




Metadata — DEM/DSM visualization

description of the processing goal (e.g. multi-purpose visualization, on-
screen archaeological interpretation, print publication),

method(s),

software incl. parameter settings

For printed publication complex multiple visualization merging RVT software derived
visualizations sky-view factor and openes (settings for both: No. of search directions 16,
radius 10 pixels, low level of noise removal) and WhiteboxGIS software derived deviation
from mean elevation (settings: radius 7 cells) has been implemeted.



Metadata for scientific publication

RIEGL LMS-Q780 laser scanner, Gl Aerocontrol Mark Il.E 256Hz inertial navigation system (INS) and Novatel OEMV-3 GNSS
have been used. Nominal scanning density 5 pulses/m?, nominal swath overlap unknown (scanning angle £30°). Flight
height 1200 do 1400 m above surface. Date of data collection 14., 23. and 24. February 2014. Data was collected as a part
of the nation wide general purpose scanning.

Flight trajectory was calculated with GrafNav v8.50 using the dGPS method. GNSS and INS data were merged with
AeroOffice v5.1f. TerraMatch was used for line matching. Raw data have been processed and exported to LAS 1.2 with
RiPROCESS v1.5.9 (modules RIANALYZE v6.0.2 and RiWORLD v4.5.8) in D96/TM coordinate system with elipsoid heights.

Point cloud has been filtered for obtaining the ground surface suitable for archaeological interpretation (for method see
Stular, Lozi¢ 2016). Ground points have been detected using LAStools lasground module (settings: terrain type — forest or
hills, granularity - ultra fine; ignore points with classification 7). 0,5 m DEM was interpolated with ordinary kriging in Surfer
v.11 (settings: No. of sectors to search — 4, maximum No. of data from all sectors 64, maximum No. of data from each
sector 16, maximum No. of data in all sectors — 8, blank node if more than 3 sectors are empty, radius 20 m).

(Data source: web service eVode at http://evode.arso.gov.si/indexd022.html?q=node/12, GKOT D48 files GK389 132,
GK389 133, GK390 132 and GK390 133.

For printed publication complex multiple visualization merging RVT software derived visualizations sky-view factor and
openes (settings for both: No. of search directions 16, radius 10 pixels, low level of noise removal) and WhiteboxGIS
software derived deviation from mean elevation (settings: radius 7 cells) has been implemeted.



Metadata for scientific publication

=" X

Lidar image.



Visual quality control




Visual quality control




Point cloud analysis
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Observation of geological structures

Lidar Data Copyright
UFC




Field system

0.5

Lidar Data Copyright
State Office for Cultural Heritage Baden-Wurttemberg




Data processing and visualization tools




Data processing

e LASTools (Rapidlasso)

e OPALS (TU Vien)

e TerraScan in TerraModeller (Terrasolid)
 FUSION (USFS)

e PointVue LE (GeoCue)

e MARS FreeView (Merrick)

e glidar, FERI Maribor

e GRASS

e ALDPAT

e MCC



Point cloud viewing

 FugroViewer, Fugro

LasView, LAStools, Rapidlasso
FUSION



FugroViewer

5.00 37.00

http://www.fugroviewer.com/request/default.asp




Relief Visualization Toolbox (RVT)

%) Relief Visualization Toolbox, ver. 1.1: (c) ZRC SAZU, 2014 [= ] =
List of cumenthy selected input files: About
| iaps.zrc-sazu.si/en/rvt

Add filefs)to input list: | Addfilefs) || Remove alfiles |

Visualizations | Converter | Mosaic |

Verical exaggetarion factor jused in all methods) fmin=-10_. max=10) 1.0 [ ) CO m p u tat i O n Of e | evat i O n
Select visualization method(z) and comesponding parameten(s): . . .
data visualizations

Analytical hillshading Sun azimuth [deg.]: 315 Sun elevation angle [deg]: 35
[T Hillshading from muttiple directions 16 a5 [ ) fre e
[ PCA of hillshading 3
e standal
standailone
[T Slope gradient

s sl e very fast

Sky-View Factor

Number of search directions: 16 [7] Remaove noise

Search radius [pixels]: 10 low

[ Anisatropic: Skoy-View Factor

[7] Openness - Positive

[[1Openness - Negative

[ Selectal | [Select none Stat | [ Cancel




Main characteristics

 narrow range of techniques with only the essential options

e very easy to use

e can process multiple files and all techniques in one go
e file format converter

e file merger

e results can be used in non-GIS software



LASTools




LASTools

e Marin Isenburg /é\\
e Rapidlasso GmbH rapidlasso

e streamline processing

e http://lastools.org/download/lastools.zip
e http://groups.google.com/group/lastools



LASTools

e executables (.exe files)

e GUI (e.g. las2las *.las -gui)

 Toolboxes
e ArcGIS
* QGIS
« IMAGINE



ArcGIS toolbox

= —iolx]
Al . ==

8, Untitled - ArcMap - ArcEditor

Fle Edit View Bookmarks Insert™ Selection Geonroce
_|o]| = lasboundary
= Y =] I az ﬂ
D = | e BEX| 9™ d:) T Ingut fils laszip E - Usas lasboundary. exe to
@ = M R . [ coireteased_codevastooistdataiifusa faz compule @ boundary
Ll Ll sﬂ] 0 g wy | L__{J i k 0 & I antyreportsize Uses laszip.aue 1o polygoquor the LiDAR
— compress and =] points. This is a concave
ArcToolbox uncompress LIDAR data ot e ot | T =10l x|
= [ also compress/decompress wavedoms stored in binary LAS “concavity” is c(—_|
=8 Editing Tools ‘I cutput formet (optionsl) format (1.0 1ry3] ina by the user (by |Sinpie s lastile ;
E]"@ Geocod ing Tools [1ez = completely lossless m I‘" :MJ ) ”": [ coireleased_codevastoctsidata'fusa taz
e output Fle (optional) manner to the ional) "';I putis ;5'&‘9 e gize Usas lastile axe 1o tile 8
-89 Geostatistical Analyst Tools = compressed LAZ format " | e g o] oo {potentially very large)
Hy & Bractr p buffer LiDAR file into & number
= @ LAStools ay HALGIEE) J The LIDAR input can be b\lastocts\data\fusa,_featprints.shp ﬂ E{:ﬁ;ﬁgﬁ;ﬁ;ﬂ‘ [ of square non
= LAS, LAZ, BIN, SHP, disjoint outputs ( overlapping tiles of a user
rulpu! oar TXT. The LIDAR i j be requested [ mare than 2000 Slas. specified size. There is
- La iy (= S " the: option to also add &
LECTH 100 x|frmar  bptonsl S 5] | tremovabie) butter
T . = - The LIDAR inpu around each lile. The
Ew gk e lasthin LAS, LAZ, BIN, | e base name LIDAR input ¢an be LAS
3 laszlas (ﬁ'terj |C:'-r(-Iensed_ccde'-les(no's‘-_dnbn'.rusa.=as ASC, orTXT. TV tiles LAZ. BIN. SHP. ASC. or'
. " las2las (project #ize Uses kasthin.axe to thin palygonal oulpull  eutput drectory (optional) TXT. The LIDAR output
.t (project) 1 LIDAR points by placing in SHP, KML, Wi T c:gata Q can ba in LAS, LAZ, BIN,
-3 las2las (transform) a uniform grid over the format e i or TXT format.
En iﬁe; =] points and keeping within izl
-5 las2shp Yok I each grid cell only the . . . .
_____ S bx2tin o 5 | pontwinmelowestor oK | amat =lolx|
3 e (s iy the highest or a random) = =
,,,,, =" las2txt s B e . Input file lasground
- Q [ C:ireleesed_codelastootsidataifusa.taz
..... 3 lasboundary output directory (optional) The | iNAR innudt can ha e Uses lasground exe o = <)
_____ : C aaaa— -lojx exract e bare-eartn by
- IESCIESSW N I e classifying LIDAR points Seliade ey | 0ol Help
K3 ot
..... & lasclip ~hinned P file i _ las2dem P into ground points (class -
‘ [ coireleased_codeiastoctsidatatjake laz optional) = 2) and unclassified
=" lascontrol [+ verbose o Uses las2dem axe to read |5 = points (class = 1)
5" lasdiff ITZ. LIDAR points,
+ oK | Cancel | il triangles with r than triangulates them x| The LIDAR input can be
= Iasduplicate — 100 temporarily into a TIN, with classification (eptonal) LAS, LAZ, BIN, SHP,
- ) | em and then rasters the TIN =| ASC, or TXT. The LiDAR
=y Iasgrld |=|e\ullu'| LI onto @ DEM. The tool can foints with classification (cptonal) output can be in LAS,
5 Iasground cutput aither raster the ekavation, = LAZ, BIN, or TXT format
) the slope, the intansity, ar I
= [ctut volues = | the rgh values. It can also e, =]
sun direction for hillside shading (opticnal) a or btional)
| north “’_" ) ) LI color the values with a =
rl'" position for hillside shading {optional) | gray or false coloring ﬂ
prm i pry (eptional)
et min (for gray ramp and false colors) (optional) The LIDAR input can be ﬂ
LAS, LAZ, BIN, SHP, o (optional)
ot man (far gray ramp and fales colors) (optienal) ASC, ot TXT. The raster
output can be ASC, BIL,
e ING. TIF, FLT. PNG, " [ephons B -lolx|
[ around and keypaints =| 4& = =
. _ Caneel Input e lassort
I use So bounding box J Q [ coireteased_codevastooistdataiifusa faz
closed breaklines (optional) sart by Uses lassort.exe 1o sor
[ oireteased_codeilastoots\datalleke_breakline. shp Q m:_nmp the points of a LIDAR file
open braaklines (i forma (oj r into z-order arrangod
— J Inz cells of a square quad
' = g e {optional) tree, by GPS-time, and/or
o by point source ID.
img | |
i-.unpm file (optianal) J r"‘p"‘ | The LIDAR input can be
x! [=) - LAS, LAZ, BIN, SHP,
5 X ) output directory (sptional) I ASC, or TXT. The LIDAR
[ @ Linear Referencmg Tools [Covele (.- R — - _time_gorted output can be in LAS,
. . sireleased_code'lastooks\datalraster_products LAZ BIN or TXT format
=- & Multidimension Tools T I vetbose S
.- 558 Nahunrk nnh.rl:l' Trnle Frydre_S0cm = =
ArcToolbox l = Table Of Contents] e | u 4 | [ vesbose ” H oK | Cancel | Emvironments... | <« Hide Help | Toel Help
oK | Caneel Emaronments... | << Hide Help | Tool Help




lastools.exe

# | lastool - a simple GUI for LAStools

-
C hrowse . + [
T filter . +p
C transfarm . +f
T set projection + [

L&S version: 1.
source [D:

creation dayiyear
# points:

B
Y
7
compression:

point type:  point size:

# VLRs:
global_encoding:
header_size:
offset_to_point_data:
# of 1st returns:
# of 2nd returns:
# of Jrd returns:
# of 4th returns:
# of Gth returns:
offset x v 2
scale Xy 2

no projection

,one to rule them al

Ill

=0 B8 5

¢ selected file anly
= pracess all files
™ merge files into ane

output: |

I~ verbose

L lasview ]J
L lasinfo lJ
C |as2td !J
C Iasgrid IJ
L lasthin IJ
L |astile l
L lassart ]3
C Iasboundarg IJ
L lasmerge ]J
C lasZlas lJ
C las2dem !J
L lasZiso IJ
L lasclip IJ
L lascontrol l
L _lasground ]3
C Iasheight IJ
L _lasclassify ]J
C Iasduelicate lJ
L las2tin !J
C IasZshE IJ
L laszip IJ
L lasindex l

guit I

+ |+ |+ |+ |+

ool ol el ol Bl e

+ |+

+ |+ [+ [+ |+ [+ |+

LICENSE
LAStools () 2011
== unlicensed ==
hy Martin Isenburg
(version 130530)

Reset

"

Rotate

-clip input
'-}> i LCKI |oWErler >-<:|U UpRER right x:IU U8 snuare tile I
\a—\}- i dizakle I |mwer |eft y:ID upperright y: {0 file size: [ 1000
tave Zoam
selected file:




 make Lastools available from any location

set PATH=%PATH%;D:\lastools\bin
 making the process more readable
lasgrid -i flightlines\*.laz -merged@

-density -step 10 -false -set_min_max 0 200®)
-0 density.png



DLister-[d‘."aLNSTﬂ-ﬂ-Is\e:-:ample_batch_scripts‘itj.rpicaI_Iidar_preparatiun_pipeline.bat] | = || (=] ||£E-|
Datoteka Uredi Meoznosti  Kediranje Pomod 55 %

[ ] [ ] [ ]
a batch script for conwverting raw Tlight 1ines (not tiled} into m Plpellnelng

a number of products with a tile-based multi-core batch pipeline

specify parameters

;s allows ywou to run the script from other folders
set PATH=XPATH%;C:“UsersyPublichlastoolshybin;

here we specify the directory (e.g. the folder) in which the
r: original raw Tlight 1ines files are stored
set RAW_FLIGHT_LINES=E:“Raw_strips

here we specifty in which format the original raw Tlight lines
t: Tiles are stored in the RAW_FLIGHT_LINES Tolder
set RAW_FORMAT=las

here we specify the directory (e.g. the folder) in which the
11 temporary Tiles are stored
set TEMP_FILES=C:%lastools_temp

here we specify the directory (e.g. the Tolder) in which the
s+ resulting output Tiles are stored
set OUTPUT_FILES=C:\lastools_output
13 here we specify where the GEOID transformation grid is stored
set GEOID=C:‘\Users“Public\Documents\Wo584_to_ EGMZ00E_CGRID_Adjustment)wgss4_2_egml
E.asc

:: here we specify the number of cores we want to run on
set NUM_CORES=Y

:: here we specify the target tile size of the tiling
set TILE_SIZE=1000

:: here we specify the target buffer size for each tile
set TILE_BUFFER=50

rmdir BRTEMP_FILES%® /s /g
start processing

transform the strips to GEQOID ECMZ008 orthometric heights

mkdir STEMP_FILESX orthometric_strips
Tasheinht -1 %RAW FI TGHT | THNFS%. % %R AW FORMATS A
4 I



Quality checking

lasinfo -i *.laz -compute_density
summarize contents of all LAZ files
lasview -i *.laz
visually inspect the LAZ files

lasboundary

| . lasgrid -i *.laz -density -step 3 -set_minmax 0 20 -false -otif
asgr create a point density grid of the data and visualize it with false color

lasduplicate

P check vertical and horizontal alignment of flight lines (where they overlap)

lasboundary -i *.laz -holes -disjoint -oshp
compute the boundary around (and holes in) the lidar

lasduplicate -i *.1az -unique_xyz -onil
determine if the data contains any points more than once




1. Data, Quality control and Metadata

Practice




1. Data, Quality control and Metadata - practice

e @Goals:
e know your point cloud data
* organize it
e Files:
e PointCloud.laz (Sv.Helena)
e Tools:
e lasinfo
e lasoverlap
e |asindex
e Jastile
e l|asboundary



2. Rasterizing — making useful images

presentation & practice
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Interpolation methods

Natural Neighbours Inverse Distance TIN with Repetitive Splines
Weighted (IDW) Interpolation (REIN)



Interpolation methods

Point density

0,3m
0,5m

= 4 n
= | [Tl
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Interpolation methods
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Nearest Neighbor




Raster data visualizations
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* one of the largest and most important Late Antiquity
settlements in the south-eastern Alps

Photo: Zeljko Cimpri¢




Orthophoto




Lidar Data«Copyright
Walks of Peace in the Soca Region Foundati@




Typical ridge and furrow case study

Lidar Data Copyright
Infoterra Global Ltd

1
345°0) 45° A =7




A burrial mound or a doline?
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Tfre"nd removal
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50 m Gaussian trend removal
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Not only for lidar DEMs




Applicable to all gridded elevation data

e data sources e observation
e airborne lidar e landscape
e TLS e site
e SfM e object
e SLS

e scale

e continental
e regional
e |ocal



Decorations
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Sky View Factor
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sLooting traces

Image Copyright
Ralf Hesse
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Artefacts




Artefacts in data

* acquisition

* processing



Spruce trees
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Culbin sands




2. Rasterizing — making useful images

Practice




2. Rasterizing — making useful images

e @Goals:
* rasterizing
e what a difference a visualization makes

* Files:
e PointCloud
e DEM (Sv.Helena)

e Tools:
e RVT



3. Data Homogenization

presentation & practice




Data homogenization

e standardization — make use of standard formats etc.
e homogenization — make uniform, integrate, fuse

e harmonization — coordinate, fit together, i.e. LOD

DATA DERIVED DATA
lidar data archaeology



Lidar data homogenization

e standardization — LAZ, GeoTIFF, TXT
e homogenization — fuse disparate data in GIS
 harmonization — transparent data archive



Homogenization — multi-temporal data

DTM change detection - why?

 monitoring of archaeological sites and landscapes

e central heritage management task: “to monitor the condition of
cultural monuments”

e record, understand and quantify the impact of natural and
anthropogenic processes

e detection of threats



Homogenization — multi-temporal data

Multi-temporal datasets have been almost always:

e acquired with different scanners

* raw data processed with different software (versions)
e acquired with different nominal density etc.



Homogenization — multi-temporal data

e direct point cloud comparison rarely makes sense

* re-process as much as you can (usually from the point cloud
classification onwards) using exactly the same parameters for
both (all) datasets

e compare DEM’s/DSM’s

e simplein principle, demanding in practice



Homogenization — multi-temporal data

e subtract younger from older, obviously

e for multi-temporal - 3 or more time slices - many additional
techniques are available (c.f. methods for multi-spectral

satellite imagery)



Homogenization — multi-temporal data
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Homogenization — multi-temporal data




Homogenization — Multi-temporal data




Homogenization — Multi-temporal data
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Homogenization — Multi-temporal data
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3. Data Homogenization

practice




Practice — multi-temporal data

e Goal:

e compare disparate data

e Files:
e dem2007.tiff
e dem2014.dem
e svf2007.tiff
o svf2014.tiff
e Diff_Map.jpg (use in case of emergency)

e Task:

e create and visualize the difference map
e find information meaningful for archaeology



Homogenization — Multi-temporal data




Homogenization — multi-temporal data




Homogenization — multi-temporal data
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Homogenization — multi-temporal data
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Homogenization — Multi-temporal data

More often than not there is no archaeologically
meaningful information in the comparison of the
multi-temporal ALS derived DEM

No. 1 reason in practice : lack of precision

Solution: harmonization (raw data processing),
(much) better data

Take home message: comparing 2 lidar (ALS) datasets
will rarely yield archaeologically meaningful results
unless acquired specifically for this task or in cases of
big changes that are observable even without the
comparison



4. Data Archiving

presentation & practice




Archiving Data — What to keep?

Original data (the data you received, e.g. classified point
cloud) transcribed in most sensible format (e.g. LAZ)

Final version(s) of point cloud data in - LAZ
Final version(s) of raster data - GeoTIFF

Visualizations that you find most useful (usually 2 or 3) + HS -
GeoTIFF

Optionally (but highly recommendable): ALL of the final maps
— TIFF, PDF, ...

METADATA - TXT



Archiving Data — Practical Advice

e Be mindful of the back-up’s and whatnot

e The best storage is still very cheap compared to data acquisition
and processing — MORE is MORE

* Follow the usual good practices for digital archiving (e.g.
http://guides.archaeologydataservice.ac.uk)

e SHARE, SHARE, SHARE! If you didn’t start working on that article in
2 years, chances are you never will. But someone else might! Think
of it this way: share the data and you might get the co-author
credit; hoard the data and you get diddly-squat!

don’t be a
DATASQUIRREL



5. Final words




e Know your data!

e Record and publish metadata.

e Archive your data. Data dump IS NOT data archive.
e Share your data!



e Know your data!

e Record and publish metadata.
e Archive your data. Data dump IS NOT data archive.
e Share your data!

e |f you liked this workshop buy us a beer the next time we
meet©



