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Data handling

Diverse Data

" LIDAR

Satellite
‘Images
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Data handling
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- Before data processing and visualization one has to deal with L AM
: : | e
data of many different kinds and many formats .
|
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- Data management and handling is crucial :
|
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Data handling
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- Raw data size coming from sensor: 26.3GB/km?

:
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- Data format (f5): read out of Riegl file format rds & rdx

AIRBORNE
MAPPING
Recent Files |E\after_workshop'\RDBWaltenmeer0914 .15 - CIearTextJ
o 24 TableOfContents B TableView - Waltenmeer0314_000000 - #=00000000.. & X A’IRBIORNIE I
¢ @ t=000000000.0000000000 Table @‘ NATUIRE
MAPPING
¢ @ waltenmeer ableView - Waltenmeer0844_000000 - 4=00000000.. B [X
. o-@yChats i
HDF5 & F5 file format - Terane :
¢ @l Points I oo A_M
i 2 X z AIRBORNE
g i)
O p e n a n d fre e tO # @ StandardCartesianChartd 3 0| 111678.266 1222 4456 B ICE&SNOW
o 24 Amplitude 4 1 11168577 1218.2562 El MAPPING
& £ Classification 5 2 111685.914 1218549
ocument all data an =T S
o~ 24 Deviation 7 4 -111685.38 12119678
. . o £ Flags 8 5 111674.61 -1201.608 |
manipulations executed - s s .
¢ @ Positions 7 |111678.88 1200.8523
H5 wattenmeerdg14_000000 g -111675.516 1214.021 |
g 111681.375 1209.743
— \
O n d ata eve n a.fte r B wattenmeer0914_000001 10 |-111881.79 1209.4095 1
5 wattenmeer0914_000002 1 111679.77 -1211.6185 [
exbor no more B8 Wattenmeer0914_00000% E 111679.79_ 1216822
13 |-111675586 12143352 |
F Wattenmeer0914_000004 14 111676.445 -1207.7192 [
. . . . HE wattenmeer0g14_000005 15 | 11168564 1219.2982
Imitations due to Ttile \ 6| 578 062 1195 5458 I
B wattenme=r0914_000008 17 |-111682.086 -1210.6965 I
f BR wattenmeer0914_000007 18 -111674.58 -1199.8715
m 19 |-111683.05 12191353 I
O r atS) f5 Wattenmeer0914_000008 20 |-111683.14 12193392
& Wattenmeerd914_000009 21 11167354 1219.2727 |
22 [111684.17 1217.3402
R
Eﬁ.’\aﬂenmeerDSM_UUUDm 2 111580.086 121179 |
F& wattenmeer0914_000011 24 |-111673.86 -1199.8478 |
H5 wattenmeer0814_000012 25 |111677.414 1208.8442 I
26 |-111675945 1202 697
- G Reflectance 27 |-111676.92 1212774 |
&= 2 ScanAngleRank 28 [111673.41 1212.488
28 |-11167507 |526 1209 0847 i 1
o= 24 Sourcelndex [ EPPTCYEr TR = -
T —— = | |
o= 2 TargetCount I
o (24 Targetiumber
o2 TimeStamps 1
e —— e — |
Wattenmeer0914_000000 (88920, 2) [
Compoundivdata, 3002988 :
Log Info Metadata |
|



Look into the raw point cloud including all noise and false echos
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White line representing the data of actual interest
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Step 1) Removing flaw echos

Neighbourhood of points is investigated — detection of flaw echos
according to:

1) Search radius r: radius for neighborhood analysis

2) Distance criteria D: distance, in which nearest point has
to be located

3) Density criteria p: point density, which has to be given

Point is no flaw echo, if...

Point density within search
radius r < density criteria p

&

Distance to nearest neighboring
point L1 < Distance criteria D

search radius

distance criteria

distance to neighbouring piont
distance to neareast
neighbouring point
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Step 1) Removing flaw echos

No flaw echos

T . o  Filtering of flaw
o o e . echos by factor of 10
| o .~ \®* "¢*  faster, when GPU
e e e used for processing
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Step 1) Removing flaw echos
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Step 1) Removing flaw echos
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Step 2) Point cloud classification

i
|
|
|
. . . :GREEN,‘,E“_»} Y
Terrain classification |
_ _ L AM
— Rasterization of point cloud: deepest point & average reflectance |
er raster cell '
p : AIRBORNE
- Raster cells are marked, that do not fit a specific height criteria — |
remaining raster cells used as seed cells for terrain classification AM
|
. | A
- Based on seed cells remaining raster cells evaluated: raster cells |
classified as terrain, if height difference smaller than an arbitrary '+ 4
value & planarity of raster cell greater than an arbitrary value — ' "L
remaining cells marked as unclassified Fo—=--—--

— Raster cell classification transferred to point cloud

— Manual correction of automated results




Step 2) Point cloud classification

Terrain classification

A-M
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Step 2) Point cloud classification

] . . GREENSURVEY
Terrain classification
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Step 2) Point cloud classification

Advanced manual
pointcloud correction
(touch&gesture handling)
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Step 2) Point cloud classification
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Building & roof classification (under continued development) :
v AM
- Unclassified points left after terrain classification further analysed | "%,
according to planarity characteristics :
v AM
1 AIRBS{!NNDE
— Further separation into buildings and vegetation/rest :
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Step 2) Point cloud classification

Building & roof classification
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Step 2) Point cloud classification

Water surface classification (under continued development)
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— Rasterization of point cloud: deepest point & average reflectance
per raster cell
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— Average reflectance used to detect water surface together with
planarity characteristics
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Step 3) Water surface modelling
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- Based on points classified as water surface
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LiDAR points of water surface



Step 3) Water surface modelling
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] ] ) 1 GREENSURVEY
- New water surface by region growing on raster until water-land !
boundary : AA.RW'&'
1 MAPPING
New water surface :
mapped on uniform grid : A'.Rslm!g I
using region growing | HAPFING
: AIRBORNE
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LiDAR points of |
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Step 3) Water surface modelling

— Waves need to be included in water surface model

AIRBQRNE
MAPPING

Detecting of water surface waves
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* More detail given in
talk of Mr W. Dobler!




Step 4) Refraction
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- Correcting positions of under water points |
: AIRBORNE
- Input: 1) point cloud with timestamp for each point L
2) water table as triangulated shape ' AM
H - . . . | AIRBORNE
3) flight trajectory with timestamp for each point |
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Step 4) Refraction )
Foillb.. T d
- Investigating a pair of points with matching timestamp (P of point |GRreEN
. . . I
cloud & Q of trajectory) & vector linking these two | M
| Amsom
— Calculation of point where beam P-Q intersects water table S :
(possible to adjust value by offset due to delay first echo) L AM
[ AIRBORNE
I MAPPING
— Calculation of beam’s entry angle — correction of beam :
considering angle of refraction | e,
|
|
- Calculation of beam length S-P under water — time delay L AM
| I
|

correction of beam’s running time considering refraction index
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Step 4) Refraction
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Step 5) Digital Models

Digital terrain models (with contour lines)
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Step 5) Digital Models
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Digital terrain models (with contour lines)
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Step 5) Digital Models
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Digital terrain models (with contour lines)
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Step 5) Digital Models

Digital surface models

Hagenauer Bucht (Inn river)
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Step 5) Digital Models

GREENSURVEY
Digital surface models
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Step 6) Cross-sections

- Defining river axis and computation of cross-sections
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Step 6) Cross-sections

- Different types of cross—sections: points from point cloud

Number:
Kilometrage:
Date:
Scaler:
Exaggeration factor: 1.25 (height)

402.74 m

7150.00 m)

372.74m

7120.00 m)

342.74m

790.00 m)

| 312.74 m
[60.00 m)

(30.00 m)

| 252.74 m
[0.00m)

68

1.749 km
28.04.2012
1.55

T —
262,74 m o aadi— | -

]-240 m 210 m

-180 m

-150 m

Rheinfelden

l-120m -90 m -60 m

— Cross-section
== River-axis

Terrain
Vegetation
Water surface
Echolot
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Step 6) Cross-sections

- Different types of cross—sections: vectorized profiles
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