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Presentation Materials/RGB_1257_py_0.las

A Point Cloud derived from aerial
and satellite Iimages

A Every pixel gets a height value

A Classification algorithm for buildings,
vegetation and ground
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LPS eATE T Multi-Stage and Multi-lmage Processing
A Correlation Method

I SSD (Sum of squared differences) or NCC (normalized cross correlation) algorithms

A Use of all Image Pyramids

I From coarse to fine

A Feature Matching using Segmentati’oris

I For edge detection and modelling the abrupt height changes

A Multi-Ray and Multi-Band Image Matching

I For higher reliability and precision

A DGM Seed Surface
I Global DTM (e.g. SRTM)
I Local DTM (e.g. 25 m point distance) S8
I Triangulated tie points and GCPs '
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LPS eATE T Customizable Settings

A Blunder Elimination

I Principal Components Analysis (PCA), RMSE
threshold, for different sensors and tasks

A Customizable point density and quality for various
applications (e.g. forest canopy, water shed analysis,
solar potential, etc.)

A Use of all spectral data (RGBNir encoding)
A Primary processing band (e.g. Nir)

A Temporary creation of radiometrically
Improved input image layers
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Sensor Support in LPS

A Orbital Pushbroom
A Rational Functions

A Camera

LPS eATE -8

Geometrc Model Categony:

Geometric Model Categony:

Orbital Pushbroom

Lok |

Camera W

Geaometric Model:

Frame Camera

Crigital Camera
Yideo Camera [Videography]
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Geometric M i

ALOS PRISM

A5TER
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Lok |

[ Cancel ]

[ Help ]
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IMD High Rez RPC
GeoEve RPC

FORADC AT DD

aF.

Cancel

Help

_—

GEOSY




LPS eATE 1T Stereo Satellite Scenes

. LPS Project Manager: abudhabi_wv2_v01_rs2.blk

File Edit | Process Tools Help

=10lx|

~ Automatic Tie Point Generation Z
D = Triangulate » 2 @ E m
= g Ble  Triangulation Report... — .
= —— Display Mod
+ [ v Project Graphic Status... e ERENEES R
= | e - (¢ Map5
g DTM Extraction Classic ATE... 1 \ PRERSES @
= DTM Extraction Report... ' (" Image Space Q
Interactive Terrain Editing. .. Empty eATE Manager A | 1
Ortho Rectification » }’///’ ’ IV Image Extents &7
Mosaic. ., =
Feature Collection » A . ’ ' Image IDs
| ’ A 10jan09072046-p1bs._r2c1-052310423060_01_p00T.tf ‘ [V Control Points £ =
‘ A l [ Tie Points O
A
' 10jan09072201-p1bs_r2c1 -C/Ié231 0423060_01_p001.tif ‘ ’ [V Check Points O S
} ‘ " Point IDs @
] ‘E = ‘ ' [V Residuals
-‘_————_____~__ ‘ Residual Scaling %
i ‘—’—-———-_____._A_JSJ 100 -
‘ 7_7_,_,>—~-*""_‘_‘-4 Paint Criteria:
{ v_u‘_‘“'n_,_,-—-“‘ IU 3: ra(s)
I Row # l Image ID l Description l > l Image Name = 1‘
1 » iojekte/abudhabi/10jan09072046-p1bs_r2c1-052310429060_01_
2 2 srojekte/abudhabi/10jan09072201-p1bs_r2c1-052310423060_01_ ‘
< | » 3
IStarting eATEManager process 4
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+ abudhabi.ewf - eATE Manager

File Edit Yiew Process Help

=2 = W Y

3 ﬂ Project

= 423 Images
lOian09072046-p:I
10jan09072201-p

= £3 Aol
O flughafen.aoi

= {23 Seed Source
globaldem2.jp2

— {23 Strategy
:{0 default

:{v wv2_abudhabi_4
= 423 Processing Element

B 1.cfg

EH eATE_merge_All.xm

Yiew Strategies in

(3 Library (%) Project

LPS eATE T Configuration for Worldview?2 Data

Library: [*. e=f]

| et TEStrategyLibrany, esf

Strategy Mame: "2 abudhabi 4

Carrelator: | MCC

Window Size: | 28

Coefficient Start: | 010

Coefficient End: | 030

Blunder Tuype: | PCA

Std Dev Tolerance | 10.0

[ Reverze Matchihg

Additional y paralla | 0

Save to Library ]

|nterpolation:

Paint Threshold:

Search Window:

L50 Refinement;

Edge Conztraint;

Smoothing:

| reqian

| 7

| 4

| 3

| Maone

[] Low contrast

Save to Project

] [ Delete from Project ]

Cloze

J Help |
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LPS eATE T Photogrammetric Block

| 74 LPSPro;ectManager: muenéhen_i!ﬁi,_rgb_aé.bﬁ

DTM Extraction Report...
Interactive Terrain Editing...
Ortho Rectification
Mosaic...

Feature Collection

< | 1 ]

>

v

eATE

Empty eATE Manager

l" Row # ‘ Image ID ‘Description ‘ >

Image Name

!

11

12
13
14
15

@D W =

1

232
233
234
235
236
237
238
233
240
3n
312
313
314
315
MR

|
4

e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0232_rgb.tif
&:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0233_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rab-8bit/muenchen_110410_033~0234_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0235_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0236_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0237_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0238_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn92/output_rgb-8bit/muenchen_110410_039~0233_rgb.tif
e:/ps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_033~0240_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_040~0311_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_040~0312_rgb.tif
&:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_040~0313_rgb.tif
e:/lps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_040~0314_rgb.tif
&:/ps_projekte/demodaten_muenchen_gk4-dhhn32/output_rgb-8bit/muenchen_110410_040~0315_rgb.tif
& fins nrniskteldemadaten mienchen akd.dhhn@2/antnit ioh-Bhitimienchen 110410 NAN~N21R kB

CLCLCCCECECCLCCCCK

File Edit | Process | Tools Help
0O @ Automatic Tie Point Generation .ﬁ B &
=& Bloc Triangulate 4
R R Triangulation Report... C I BSS| c ATE. . Ii"sl)la-\’ Mode
@3¢ v Project Graphic Status... © Map Space
®@GC -
DTM Extraction > () Image Space

Image Extents

[ Image IDs

Control Points &%
ie Points O

Check Paints O
[ Paint IDs

Residuals

Residual Scaling %

(100) v
Paint Criteria:

0

ponl = 0B~

Starting eATEManager process
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LPS eATE T Configuration for Aerial Images

74 rgb_6bilder_frauenkirche_classification.ewf - eATE Manager
File Edit View Process Help

=5 [EEH X5

D e @ e[ gl Strategy Manager

= g Project
= iﬂmﬁ N Yiew Strategies in Library @ Project
| muenchen_110410_041
muenchen_110410_04

muenchen_110410_041 Library: (% esf) e TEStrategyLibrary. esf v B? *

§2] muenchen_110410_04
muenchen_110410_04

muenchen_110410_04
v

=3 g”‘ SR, S Strateqy Name: muc_class
rauenkirche_rechteck.:

= (23 Seed Source

globaldem2.jp2
= €3 Strategy Correlator: {NCC v JI Interpolation: spike

:(4 default

:
‘(0 muc_class

=3 5“’—";”9 Blement Window Size: 13 = Paint Threshold: 5
Licfg

B 2.

— Coefficient Start, | 0.30 : SearchWindow: | 200

.cfg
E S.cfg
% 0 Coefficient End: 0.60 -
B .o
By o<fa , . ) 4
B 100 Blunder Type: PCA - |l LSQ Refinement:

f
= - | .
B 13.cfg Std Dev Tolerancef 1. = Edge Constraint:

By 14cfg

EY eATE_merge_0_0.xml

[V| Reverse MatcHing  Tolerance: 1 = Smoothing: High

Additional y paralla§ 0 = | Low contrast

| Saveto Library ] Delete from Library I Save to Project ’ | Delete from Project ]

Ordes

|‘ Close | \ Help

|

enkirche_re

LPS




Classification Parameter Set

LPS eATE - 13

ZO0M 1x 4468391.57 5333363.17 “v

* Output Settings )| Classification i
General | Output files | Split | Thin | Classification
Clazzify the Output ; The p0|nt ClOUd W|" be
Buiding Parameters: classified directly in the
A
SIDDE Threshold. 4':”:' b4 dEgrEES Maimum Dbl . FugroViewer - [frauenkirche_classified_0_0.las]
Mini Obiect Height 20 - t Miri Obi ] Fle Settings POI AOI Window Help _ g
inimum Dbject Height: : w | meters inimum Objef==—— = = = — — :
fi|fi| 5”||E?Eé| i =|! # Z|IN|L |5‘|| || +o ssgﬂ ‘5”?|QQ ?
Yeqgetation Parameters:
L
Greenness: aso = )
b ax Height for Low Weg, | 2.0 : meters Min Height for
Clazsification to keep:
[ keep sl
Ground Buildingz
Low Vegetation M ediurm Yegetation
1] ] [ Caricel




LPS eATE T high resolution DSM from aerial images

A DSM from DMC Il images, Munich Frauenkirche
A Flight with 80% length- and 60% sidelap, & 10 cm pixel size

"4 ™ I & s Untitled:1 - ERDAS IMAGINE 2011
ﬁ Home Manage Data Raster Vector Terrain Toolbox Help Google Earth Scene (2]
Target [T] v ~N 4 v S 7| @ Position Recorder *  [Z] Smooth Navigation Mode Off - \
\ & Wy = ¥ = ) 7 p "
B start/stop Mode b4 - of - Flight Path Editor & V] Constant Update t
- 1 Tlumination Create Update Heads Up Scene Level of Position Animation Start  Stop Tools
W] Layer Offsets - Overview > Display =~ Display | Properties Detail =~ Editor ® Setlook Direction  1qq) v
& HUD Scene Navigation Fallback Recording Tools | Symbolog
Contents 2 X 3D View#l A D oa x

= M3 3D View #1

auenkirche€ plus_fluglinie_alle_bilder_rgbi

Retriever 2 x

LPSeATE -1


frauenkirche2.avi

LPS eATE Output 17 3 different file formats simultaneously

LAS 1.2 IMAGINE IMG Leica Terrain Format LTF

] FugroViewer d .J J
= 9 =F 1: muenchen_110410_040~0318_rgb.tif/muenchen_110410_040-0317_rgb.tif] : muenchen_110410_040~0318_rgb.tif/muenchen_110410_040~0317_rgb.tif]
VAL
SHD =2

Vertical: [DE_E)Q[JE Fv;};éle country, 2070717]7G7ETH%]727§ 3
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LPS eATE T Hardware Concept

A The eATE architecture supports multicore as well as distributed
processing

LPS eATE - 16



LPS eATE T parallel Processing

eATE Manager
Fie Edk View Process Help

= Prolect
+ () Images
&3 ao1

+ () Seed Source

+ () Strategy

= {3 Processing Element
 En
E 2.cfg
E 3.cfg
Y 4.cfg
E s.cfg

i 32.cfa

Order

N EI DL IR A EINERE

Configuration Fie Name
4 q/output/4.cig
5 q/output/5.cfg
6 q/output/B.cfg
7 q/output/7 cfg
8 q/output/8.cfg
9 q./output/9.cfg
10 g /output/10.cfg
11 g /output/11.cfg
12 q/output/12.cfg
13 q/output/13.clg
14 g /output/14.cfg
15 g /output/15.cfg
16 q:/output/16.cfg
17 q/output/17.cfg
18 q/output/18.cfg
19 q/output/19.cfg
20 g /outpur/20.cfg
21 q/output/21.cfg
22 q/output/22.clg
23 q./output/23.cfg
24 q./output/24.cfg
25 q./output/25.cfg
26 q:/output/26.cfg
27 q/output /27 cfg

"ESSRBY P

Status Progress
Completed 100%.
Completed 100%
Completed 100%.
Completed 100%
Completed 100%
Completed 100%.
Completed 100%
Completed 1) )73
Completed 100%.
Completed 100%.
Completed 100%.
Completed 100%.
Completed 100%
Completed 100%.
Completed . 100%.
Completed 100%
Completed 100%.
Reverse pawise matching (0) 50%
Reverse paiwise matching (0) 50%
Reverse parwise matching (0) 50%
Reverse paiwise matching (0) 50%
Reverse parwise matching (1)

0%
0%

Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerd
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerd
Testerl
Testerl
Testerl
T,

Testerl
Testerl
Test
Test

Testerl
Testerl
Testerl
Testerl
Testerl
Testerl
Testerd

121 jobs; 116 idle, 5 running, @ held

C:~Documents and Settings\Testerl>

a+al
8+80:00:08

B e e e e e e e o e e e e e e g o e e e e e e S S S o e S S S S o o

OISR NINEEDEEE
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for DSM Computation
16 and 17-Feb 2012 in Vienna

Bl 4!‘
m « EuroSDR

LPS eATE
Commercial Software by Intergraph-ERDAS

High Density Image Matching for DSM Computation
and additional value for geospatial products

Ralf Schneider, GEOSYSTEMS GmbH Hansjorg Ragg, GRID-IT GmbH

r.schneider@geosystems.de ragqq@qrid-it.at
#4 |
GEOSYSTEMSE L GRID-lT

INTERGRAPH' | “s€rdas

an Intergraph’ brand



mailto:r.schneider@geosystems.de
mailto:ragg@grid-it.at
mailto:ragg@grid-it.at
mailto:ragg@grid-it.at

LPS eATE - 19

v al

ue

f or geospat

A Data Management and
creating value-added data
products on demand

OGC Web Services (WMS,
WPS, ..)

Change Detection
Metadata

AUser s Point of
Application Examples

Flow Retention Estimation

At Risk Analysis (Stabilization)
Change Detection

Contour Generation
Watershed delineation
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Use Case T Mount St. Helens (2950m / 2550m)

A Eruption in May 18, 1980

A Since then
I Earthquakes
I New Crater Glacier

I New Rock Glaciers

I New Lava Dome

I Steam and ash plumes

Photos: National Geographic online

_—
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Use Case T Mount St. Helens (2950m / 2550m)

A Comprehensive Geodata-Ma nagement ERDAS APOLLC
- Orthophotos

- Historical Arial Images ERDAS
- LIDAR APOLLO

. . Your Geospatial Business System
- Pixelmatching XYZ, LAS for Managing and Serving Information
- Camera Photos
. INTERGRAPH | ¥erdlas
- State-wide WMS, WES
A Data Discovery
A Data Delivery and Processing
- OGC Services

- Webviewer

_—
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Use Case T Mount St. Helens (2950m / 2550m)

J/ :: ERDAS APOLLO Clier

€ C © apollopro.erdas.com/apollo-

3 Google Bookma...

serdas

Navigate Browse Search Edi | Fiter JZINS*tS Cip-Zip-Ship

My Processes

Processes
+ | Terrain_Portrayal
+! Terrain_Analysis

+ NDVI

Change_Detection
Change detection

QB Vegetation Health Change Detection
Elevation Change Detection

Vegetation Health Change Detection

Site_Selection
Pan_Sharpen
Cloud_Percentage

o

GIS_Function

Description

Identify changes in elevation using two LAS files.

Input Data

Before Elevation
Raster Bounding
Bok Reset

After Elevation

Before Elevation [N R30S

(] Mount_St_Helens
Name Hount_St_He{3s
Title Mount_St_Helens
Description None

Keywords LASLDAR

LPS eATE - 22

hitp://apoliopro.erdas.com

Refresh

Draw box

Welcome admin | Engish

Bing Hybrid [

X|-124.829 ¥|40.003 Scale 72224

Goat Mauntain

Execute |

Add to Map | | Select as: Before Elevation |

Access: WMS, WCS

Acquisition Date: Unspecified

SRS: EPSG:2286

Extents: 11999158, 301012.4, 12261759, 337027.7
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Use Case T Mount St. Helens (2950m / 2550m)

J/ :: ERDAS APOLLO Clier

€ C © apollopro.erdas.com/apollo-

3 Google Bookma...

serdas

Navigate Browse Search Edi | Fiter JZINS*tS Cip-Zip-Ship

My Processes

Processes
+ | Terrain_Portrayal
+! Terrain_Analysis

+ NDVI

Change_Detection
Change detection

QB Vegetation Health Change Detection
Elevation Change Detection

Vegetation Health Change Detection

Site_Selection
Pan_Sharpen
Cloud_Percentage

o

GIS_Function

Description

Identify changes in elevation using two LAS files.

Input Data

Before Elevation
Raster Bounding
Bok Reset

After Elevation

Before Elevation [N R30S

(] Mount_St_Helens
Name Hount_St_He{3s
Title Mount_St_Helens
Description None

Keywords LASLDAR

LPS eATE - 23

hitp://apoliopro.erdas.com

Refresh

Draw box

Welcome admin | Engish

Bing Hybrid [

X|-124.829 ¥|40.003 Scale 72224

Goat Mauntain

Execute |

Add to Map | | Select as: Before Elevation |

Access: WMS, WCS

Acquisition Date: Unspecified

SRS: EPSG:2286

Extents: 11999158, 301012.4, 12261759, 337027.7

= 4




Use Case T Mount St. Helens (2950m / 2550m)
J/ i ERDAS APOLLO Ciier

L C © apollopro.erdas.com nocombo=true %S X

(3 Google Bookma..

erdas Welcome admin ogout [Engisn j i

| Navigate | Browse | Search | Edit Fllle!Cb-ZIp-Smp <] X -124.829 ¥|40.003 Scale 72224 : SRS| EPSG3357 | v | @ ) Bing Hybrid z]
Processing

m My Processes

Processes

4+ Terrain_Portrayal
+ Terrain_Analysis
+NDVI
= Change_Detection
Change detection
QB Vegetation Health Change Detection
Elevation Change Detection
Vegetation Heatth Change Detection
Stte_Selection

Pan_Sharpen
Cloud_Percentage
GIS_Function
Refresh
Description
Kentify changes in elevation using two LAS files.
Input Data
Before Elevation http://apoliopro.erdas.com
Draw box

Raster Bounding J

B
o Reset |

After Elevation hitp:/apollopro. erdas.com

— Goat Mountain Mount St Hiléns National Volcan
Execute

CXIEHLS: | 199519.0, U1V IL4, 124011

Keywords LASLIDAR

[ ndex Metadata | [ 1SO Metadata | [AddtoMap | [ Selectas: After Elevation |

E Mount St Helens Nov 20 2004.1as
Name Mount St Helens Nov 20 2004
Title Mount St Helens Nov 20 2004.las

Access: WMS, WCS
Acquisition Date: Unspecified

SRS: EPSG:2286
Description Coverage

2 509.8, 30163 427 33
Keywords LASLDAR Extents: 1201509.8, 301686.7, 12242738, 327027.7

m

[ index Metadata | [ 150 Metadata | [ AddfoMap | [ Selectas: After Elevation |
L

l RID-IT y
LPS eATE - 24 GEOSYS




Use Case i Mount St. Helens (2950m / 2550m)

y

+¢ ERDAS APOLLO Clien T

€ C' @ apollopro.erdas.com/apollo-client/?nocombo=true

(3 Google Bookma..

wserdas

B oowse | search [zt | Fiter | process | cio Zio-ship

Erianca ~]
3]

w naza_prompt -.nrﬁ%l:-m‘ ~ZEN_BEA @
4 >lount St Helens Nov 20 2004.1as @4
g Mount St Helens Oct g 2004 las @
Ni=306s0.las @1
Ni-j0b3s las @

y a: Hospitals @ !
& Fire Stations @ !
Marriott World Center @1

- Streets @
Census Tracts @1

=  Brownfields @
@ ‘

- Z . @ ¢
@ ¢

@ ‘

g i) ] [ Dowriosd Selected W]
[T B8 n22_orompt_user (TGSOUTZKN_BEA)
Name TQSOUTZKN_BEA
Title n22_prompt_user (TAQBOUTZKN_BEA)

Description n22_prompt_user, GeoProcessing result from running the Elevation_Change_Dafection spatis! modei
Keywords GeoProcessed MAGNE SMS:Ekevation_Change_Detection,sdmin_1_Band.n22_oromp:_user

Incex Metadata | [ 150 Wetadata | [ AdztaMap | |Downioad

11

X222

Scole 36112

= | ax

w8

Weicoms admin Englan ¥ i

Access: WNS, WCS

Acquisition Date: Unspecified

SRS: EPSG2285

Extents: 1209060.5, 3163396, 1217278 9, 323563.6

LPS eATE - 25
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Use Case i Mount St. Helens (2950m / 2550m)

Y/ ERDAS APOLLO Clien' « \§

yollo nocombo=true w S )\

€ C O apollopro.erdas.com/a
(3 Google Bookma...

/..-erdas Welcome admin Engish (%] &

[t Browse | Search |Edi |Fiter | Process | Clip-Zip-Ship o X~|2i20| Scale 9028 857 Bing Hybrid | w -
" v = —y, o =, o
Contoxts - Y .:,‘v’ Vs 4 g g R : ; ¢
Oriando -~ 5 . / . . > 5

w naz_prompt_user (TQ8OU7ZKN_BEA) @ v
i @ i .9 ., ] 0 N
4 ountSt Helens Nov 20 2004.1as @1
@ >ountstHelens Oct 4 2004.las @
N1=30690.1as @ ! i
'." N1730693.1as @ !
7 a¢ Hospitals @ ¢
th  FireStations @ ¢
Marriott World Center @
Streets @
Census Tracts @
=  Brownfields @
Airport Noise Zones @
= Zoning @ !
Commission Districts @ ! L
[ Ssiest Al [[Select None | Downioad Seiected [ W Records 110 1, of 1 ‘B
1 Bl n22_prompt_user (TQSOUTZKN_BEA) Access: WMS,WCS bt e | 80

Name TQ8OU7ZKN_BEA
Title n22_prompt_user (TQBOU7ZKN_BEA)
Description n22_prompt._user, GeoProcessing resuit from running the Elevation_Change_Detection spatial mods.
Keywords GeoProcessed IMAGINE SMS:Elevation_Change_Detection, admin_1_Band,n22_prompt_user

Acquisition Date: Unspecified
SRS: EPSG:2286
Extents: 12090606, 316339.6, 1217278.9, 323563 6

Index Metadata | [ ISO Metadata | [ AddtoMap ] | Download =]

GEOSYSTENSE

LPS eATE - 26

e
~—



A wide field of application

INTERGRAPH | “e€rdas

an Intergraph’ brand

Luftbilder 1954

o -

ALS 2009

Laserscanner B 1z

INNSDTUCK .

LPS eATE - 27

Christoph Klug 2010, Institut f Geographie

—

[ 4 A

“ Djffelielnyza

{ N 500
B 300 m-5.00m
/’ B 200 m-3.00m
! 1.00m-2.00m
050 m-1.00m
0.25m-050m
-0.25m-025m
-0.50m--0.25m
-1.00 m--0.50 m
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Commercial Software by
Intergraph-ERDAS

INTERGRAPH | “Ferdas

an Inter graph’ brand

A Easy to use
A Worldwide users
A Integrated workflows
A Forward looking solution
A Team

- Development

-  Know How

- Consulting

- Support
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