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The story so far
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Concept of Leica HxMap
Leica HxMap¥&

//Ranc BEFER —
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HxMap Setup
HxMapiE

Leica HxMap
Standard workflow modules i
W = Standard O = Optional N/A = Not applicable RealWorld RealTerrain
Sensor Type
Enabler
Enabler, Workflow Manager, Projection Engine » e .
Provider ‘
Ingest, Raw QC - - -
Core Image
APM, AT, InfoCoud, Ortho, Mosaic ~ - -
Core LIDAR - o -
AutoCalibration, Color Encoding, Registration, Point Cloud, Data Metrics
3D Modeller Basic - - -
City Modeller, Texture Mapper, 3D Editor
3D Modeller Advanced
Building Finder, 3D Mesh o 0 a
SDK
Developer's Kit o o (u]

it

5 Confidential

.

Leica HxMap

Is the core application behind the sales packages
RealCity, RealWorld and RealTerrain

Leica HxMaps heart is the Workflow Manager, a GUI
« which allows to access and present data of the
supported sensor types and guides the user
through the post-processing workflow from
QuickQC, Ingest, Radiometry setup,
Georeferencing to final product generation

EfRR 75 ERealCity, RealWorldfiRealTerrainf4%:»
R RTER
Leica HxMap#% D= TIEAEIE, BA SRR ®E
o RFFAZFNERSEHIENNEANRTR, HES
MIRIEFRE, TH, BHKESEIRE, KA
ERRE R — LRI RIE.
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Leica RealCity — RealWorld -

RealCity

Solution for 3D Smart Cities
BEHEALR

* RCD30 Oblique

 CityMapper

* DMC3
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RealTerrain

RealWorld RealTerrain

Wide area ortho mapping

AEFRIESHIE
» DMC3

* ADS100/120 (not fully supportd yet in HxMap)
( BRTHxMapFgESEE 1)

LiDAR for wide area coverage
AERXIHE S ZIRE

» SPL100&TerrainMapper

* ALS80 (not fully supported yet in HxMap, B &l
HxMap A gESE & T )

« Used by HxIP! » Used by HXEP!
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HxMap Keywords and Structure

HxMap X 5 F FE 418
Session perspective Read & Evaluate Raw data; Launch Ingest

Huo smas cxocools . TIEUfA ME &I R I TR, HITHIRE T E A E

Tie Eat View ool Fej
POYCE ¢
ki X [ortho Re8

3§ Takes

A | AdRa

7\~ || Cape Coral §

[ 1

QC perspective QC of image and LIDAR data after Ingest
B Ortho rectified display on the fly

Setup radiometric properties for LO product
AR ER G R = HIE R ‘
FEHESSBNTL; HLORSGT I BB IS

R et T O O O L O O O e O O e e e O

100000000000

llllll ¥ o AT perspective Run Automatic Point Matching(APM)
' e S Manual point measurement
Perform a bundle block adjustment and analyze adjustment
results
BaiRlit; ALSREN; SITERELFEHPTEESER
Product Generation Define product template with the type, radiometry and output
@ Session perspective formats; Generate 2D and 3D proiu?ti N
© ac E 2 A BB £ ﬁ%ﬁﬁ:%ﬁ!\ tRETERNM B E L RIER ; #iti2D/3D
AR
“ Triangulaticn ) ) - ) )
_ _ Demo perspective 3D visualization of end products generated in HxMap like
& Product Generation e b= point cloud and orthos
@ Demo HxMap#fi i 2 im/= & (Blan: S =FMEHER) N=ZERR
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From Raw to output - our flowline

MR IR BE B = dm i - TR AV AL

Leica Mission

\_ Pro

J

Leica

\_ FlightPro /

Lidar data
SR

Image data

R HRE

GNSS/ IMU data
POS#IE

Novatel
Inertial

\_ Explorer J
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PUGGY HLO BO000OEE
— CUpuEREy

o e e . S

Initial QC #IE R

Ingest

Raw data processing
Georeferencing

AL
JRIGEIE T2
JUATE =]

QC & Review
1:1 Quality check of
captured data
Setup image
radiometry

R & EE
SHEIEHITL AR
*RREGIE B IEIR

Lidar Calibration

R

Aerial Triangulation
Run APM
Ground Control
Measurement
Bundle Block Adjustment
Fh=ANE
IZITAPM
Hh E I 2
FREX W FE

Product generation
Aerial Images
Ortho Images
InfoCloud (DSM)
Lidar Point Cloud
Building Models & Textures
FE it
Az ESt R 1%
EERE S (DSM/EEE
BEHMRRL 4R



Common Workflow for supported Sensors

ﬁ&

7&%&@%@@%&%@1

Leica Mission

\_ Pro ~/ \_ FlightPro /

Leica

Lidar data
ICHIE
Image data

A

GNSS/ IMU data

POS##E

Novatel
Inertial
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Wern — 3

\_ Explorer J

Initial QCHNI&FR

Ingest

Raw data processing

Georeferencing

AL IR
EIR R T3
JUAE 5]

Easy Session setup in HxMap due to direct
read from (copy of) Mass Memories for any
supported sensor

Initial overview regarding project layout
QuickQC based on thumbnails

Ingest kick-off in local or distributed processing
environment

* Project setup

« Georeferencing

« Raw data processing

AT A HEENAREEFHERPIREEIE,
HxMap75 {8 AR S #FRY R R as HR R B 1A

XTFIiEmRERIAHTE
BT 4ahg BT IRIR B
AL IBE AN E S ERLERE

C TEAE
. TR
!’ HEXAGON
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Perform Raw QC
PITIRIR R

Check image quality prior the ingest step based on thumbnail images.

ETHREEETHFRLEBZ IEEXGRRE Quality Control Viewer:
Jﬁ—ib\ﬁ” 5{|| Hlog=1=

[ bxvap - Session P

File Edit View Tools Help

POUEE HLO A2FA¢ "¢ O000EB v . . . Load |mages IntO Vlewel’

Data Sources & X! [Ortho MSOnly RGBCAL | ‘'
A Flsht Lines. > - y - e — 1 [AerisLGB <) %Y zoom [1:84 ~) Y_:ilj I~ BE = l:l 7]” d&_._Eﬁ 1%
[F] 124 12 092826_00- || ) ] / 7 Y33 i~ %)) j:l JLJ AR - $ '?‘/

[F] 124 12 092826_00-- | J 2 A [m Nadir
[F] 124 12 092826_00-- : I~ - A |
7] 124 12 092826_00--
[F] 124 12 092826_00--
4[4 123
[F] 123 11 092829_00
[F] 123 11 092829_00-
7] 123 11 092829_00 | _|
] 123 11 092829_00- |
[F] 123 11 092829_00--
a4 12
[F] 122 10 092831_00--
[F] 122 10 092831_00--
[F] 122 10 092831_00
[F] 122 10 092831_00--
[F] 122 10 092831_00--
4 [ 4121
[F] 121 9 092833_001--
[F] 121 9 092833_001--
[F] 121 9 092833_001-
[F] 121 9 092833_001 -
[F] 121 9 092833_001--
4[4 120

« evaluate images and label them in case of
failed QC
WRERERE, WRFEKRMXREREFRE

Qc failed% 4 Sensor Problem
Qc ok Cloud
reset QC Turbulence

Image Quality

Shadows

Fog
Haze

Layers
Smoke

Flooding
Accuracy

Layer
[¥] Perspective Centers
[F] Trajectories
[F] Footprints
[] Session Footprints
[¥] Images
[¥] Background

oo A el \ Y B S QC status can be saved into QC report
| Layers [ Filters | Lart 749 175366;;6097Lon 79 208’738’2714 - l s e Lat: 0.2RGB16bit (0, 0, 0) | RGBEbit(0, 0, 0) [ | *A E,J | T Uﬁﬁ% (*Aj:&i
<« HEXAGON

SROROEO
°
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Common Workflow for supported Sensors

A 37

A}

i R AR RV E H BUR AL E R R

Initial QC QC & Review
e B 1:1 Quality check of
captured data
Setup image
radiometry

Rl & BEF

Ingest
Raw data processing
Georeferencing

iﬁ?&bﬂ : STHHEHITL LIRS
BIESR T TRIATTLLG
T ] 4 R BAEEIR
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« After Ingest

Georeferenced Session

Intermediate imagery

Correction file set representing Dark Pixel/ Gradient
correction plus radiometric normalization of ingested session

* And/ or LidAR point cloud data

« To Do

- THEFTLER

JUATE Bz

thia) 2%
THEIENEGESSERFIRNENRERNEREXHRE
M E IR

Review image and/or LIDAR data

Define radiometric profiles to be used during product
generation

Execute Lidar calibration tools, if required

Define blocks for further processing

BREEZEGIMICHIRE

TE M7= amn'E pR BT F BV AR 31
MRFE, BITRoEKIA
AT—HAIEE WX
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Perform 1:1 QC after Ingest

TRALE

Map

View:

Ho AL

E HxMap - QC Pers

File Edit View Tools Help

oo

Data Sources

¢ee ’j

v Flight Lines v

e it

HTLIRERE

® @ OOOOIEB

a Sessions

Blocks
Overlays

12

a Processed
4 [7] % 201708231100
4 [7] B lote4_Alicante##7-
4 F lote4_Alicante_2

> [F] v+ 018
> [F] v+ 019
> [F] v 020
[+ 021
[+ 022

Confidential

|

\
Santomera

Bewrnes

Onhuela

3

Guardamer
del Segura

wrer E=w <
d‘zli:‘;;;eq"\l

diAlaant

Alacant/Alicante

.

Image QC Viewers{& Bl b

= visualise single images and adjust the final

radiometry
= Ortho and Image Space Mode

- ENRHENEERKEEF ARRENENSHE
- EHFMRERNEERN

Quality Control Viewer - Strip:021 21 133240 - Take:023 23 133807

Aerial PanSHRGBN Full  ~ | g Zoom [1:16 v |

’@ Nadir [] Background

(@ Image Adjustment

Tonal Gurve Editor / Input Histogram

mma: 190 %

B

Lat: 38.20502230ZRGB16bit (36494, 33410, 26214) | RGBEbit(142, 130, 102) .

(4 # HEXAGON



Perform 1:1 QC after Ingest

TRALE

Map View:
HoE AL

[%4 HxMap - QC Perspecti

9 HxMap - QC Perspecti

File

Edit View Tools Help

Data Sources & X

v+ Flight Lines v

POdCCE L FOO0OOQO LA
s el {()

ST IRERE

a
Pl

13

Sessions
Processed
4 [[] ¥ 201708231100
4 [7] B lote4_Alicantes#7
« 0 lote4_Alicante_2
> [F] + 018
[F] +* 019
> [F] v 020
[7] v 021
> [F] v 022
Blocks
Overlays

Confidential

“VuEenT diAlacant
delRaspag

Alac ant/Alicante

T X
Noveldd 52 /

Guardarmer
del Segura

// Bewroes ;@‘
\
N

.

Image QC Viewers{& Bl b

= visualise single images and adjust the final
radiometry
= Ortho and Image Space Mode

= ENESAMBRKEEHBERANESNSHIE
IEMEEHNEERN

Quality Control Viewer - Strip:021 21 133240 - Take:023 23 133807 & X

[ Aerial_PanSH_RGBN_Full

l@ Nadir [7] Background

v %y Zoom [1:16 v

@ Image Adj

Tonal Gurve Editor / Input Histogram

Tonal Gurve LUT

0

0
[rew =)wn 0 w1

] Gamma: 130 =

3] RaBrFul

4

Lat: 38.20502230ZRGB16bit (36494, 33410, 26214) | RGBEbit(142, 130, 102) . ‘
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Perform 1:1 QC after Ingest
FiHITLIRERE

TRALE

¥4 HxMap - QC Perspectivel

-

File Edit View | Tools | Help

PodCe
Data Sources

[+ Flignt Lines  ~
Sessions
Processed

B Locarno_2
Locarno_2
001
— 002
4[] # 002
"

I

Je

e

e

14

+ 20170126092345_3

%, 002

Confidential

& X [Ortho_MSOnly RGBNFull__+ )
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H (X

\
Tegna-

—
S

HBEHO # OO0O0ESB

£ me———
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7/

Tff‘—"—“\\f&

Losone

~
T
3 L

‘

\

Monte Bré

="

T
J‘"/)-
.

%

-

o
y
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"P'w;

v

]

—aravian®d?

.

LiDAR QC Viewer #tHEEE O

o, HxMap Lidar Survey Studio - 20170126082345_3.Iss
File Edit Settings View Help

File
Result View
=@l Imported

&-@liz 20170126092345_3
& {7IM 001
&1 002

L1 [ Il || @) || UM Zone 32, North

visualise single or multiple LiDAR take point clouds
with different colorization modes

Check out cross sections
UARERNEEERXRTENDESNINAERE
EEXZXXEBHNRE

Point Cloud View

Height

|
SIS N A =

x

4
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LIDAR automatic calibration

B ahei

% FiMap - QC Perspective

‘)000 Hh@ #0000EH8
1,a~“.- ]

8% lomopam v

Layers
- — Layer
N £ h P4 perspective Centers
I 4104 _cal

Blocks
Overlays

D)
i P
o [l Sessions 7 v
. an L O
-) zumzm ln« calibration_richmend "4 RN
% E /‘ .
@ um 12300 Sensor - [CH81_8283mm].1 3 \
o )
i 001
v g idar Calibr
=l
m
)
N\ Eve

Tolerance:

170316141044 _calil

15 Confidential
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» Select a small AOI for Calibration
» Analyze calibration results/reports
* Reuse that calibration to ingest the whole

sessions

* Run automated QC tools to Analyze calibration

results and confirm

o IRFPNREESGBX TR
© SITRRERARS
- EMARAREIHTHLEENTE

EITEs R TERS IS RERHRIA
Calibration report - 20170520

Calibration parameters

Roll [deg] -0.0346936

Pitch [deg] -0.0160438

Heading [deg] 1.6034

Wedge angle [deg] 25.18

Wedge angle bias [deg] 0.00275048

Coefficients_FM -2.04285e-05 -5.49219e-05 -7.72225e-06 3.34015e-05

-2.45236e-06 1.14638e-05 -4.80188e-06 -2.35129¢-05
-8.82803e-06 1.00524e-05

(‘ HEXAGON



LIDAR automatic line to line registration
AR TS Z I8 LE
~eap——— =5 * Registration Results

PLECZESR

@ Patch () Phase Correlation

Tile Si 6 Cross section Viewer
ile Size
Fie SRR Low Noise I R I el [

1000 Al v 1000
1000 - Y: 1000

Classification

Selected Classes Select Classes

Created, never classified; Unclassified; Ground; Low Vegetation (Last of many);
Medium Vegetation (Intermediate Layer); High Vegetation (First of many); Building;
Low Noise; Reserved8; Topographic Water Surface; Rail; Road Surface; Reserved12;
Wire - Guard; Wire - Conductor; Transmission Tower; Wire-structure Connector;
Bridge Deck; High Noise; Bathymetric Point; Bathymetric Water Surface; Derived Water
Surface; Submerged Object; IHO S-57 Object; No Bottom Found; Shallow; TWE 1;
Deep Bathymetric Point; TWE 2;

EXELERE LRV 6 Cross section Viewer

Patch Point Cloud View

i e ok 2 o
Size [m] 3.00 2 Height | Xl 210 =
Standard Deviation Limit [m] [0.50 5
Min Number Of Points 5 =

Amount Of Points [%] 25 = Default

Corrections

@ Roll, pitch, z () Pitch

0ok Cancel

4

16 Confidential
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Automated LIDAR QC reports
AR EBIHFRERE

« Access LIDAR QC tools after LIDAR Vertical Accuracy Flightline Comparison-
calibration or registration 20170606_100734
007 vs 006

« Analyze forward vs. backward scan, _ N | » - -
367938 valid patches with size of 3 m found. Only patches with standard deviation < 0.1 m and minimum of 5 points are included.

flightline to flightline or against a set of
ground control points patches [%

* Review HTML report _ 0.03-0.05 112283 30.52
0.05-0.1 162855 44.26

s RN ELIRFERABERETR

o SATEIEIFEEIZIE, nikSihtkelE), 5
—RIITH S 2 B IRE

- EMEER HTMLIRE

s S .4 HEXAGON



Common Workflow for supported Sensors

ﬁIS‘ZE%ﬁF&%%E@ﬁHﬁQ E&tﬁ-l)ﬂ.*ﬁ

Based on one or multiple blocks
* Move directly to product generation
« Or continue with Aerotriangulation

Aerotriangulation on Image data

« Run APM
* Integrated means for manual point
: : : measurement
QC & Review Aerial Triangulation - Bundle Block Adjustment (Based on CAP-A
1:1 Quality check of RUIAEH Englne_:) : :
captured data Ground Control - Graphicall tabellaric analysis
Setup image Measurement
radiometry Bundle Block Adjustment o HF—AFHEZMNX
- o BEEHNB| T RAE IR
Rk & B =ER=ANE . TSR
FHRET LR S . NS
X = E {T UAY W2 VY M= —_y—
iy o 4= & . BITESNSIE
SEEL AR~ o AT AR

o NFGEXIBMFE (B FCAP-A 5|E)
- BEIRIRESDH

15 confdenia (‘ HEXAGON



Complete Triangulation module
| R

SERE =R

- APM available for oblique and nadir 22¢¢¢ BLC=e@="a-

Data Sources & x

:
imagery e ,

a \ 01_AT_HBScm
. 4 Blocks
« Manual point measurement DE,,M,
4 [¥] B HeilbronnScm_DMCIII##1/1-
4@ Heilbronn_Scm_DMCIII_3

« Bundle block adjustment engine Tuc

> [@ v 05

X
A r -
pe A

- - - . > [@] v 07 L =17 .—é ......, “ogh e
incl. parametrization option for s = YRS By A

> @+ 10 e oW Be s PRNTE 0 e v et s \\'E
* Misalignment ;%:g s e e 0 e

: : . 2 .~...><§':‘.“"' S o 0l ;
Tl P etse se .’-'--- Q-A.~-~.-\'.¢-.Ol o3e ’.g- e -}\v. -‘iu‘.‘ Z
)

B S SN ¥ Y g;~g'\ S ..’s-.‘ 6,,.. L8 smgrecmg ¢ * ::0:‘*><. Q\_ i

4 [] Blocks

«  Datum shift et e .

4[] B HeilbronnScm_DMCIII##1/18/2016- | - -
4 [F] [@ Heilbronn_Scm_DMCIII_3 . » =t L ,M‘ :p gt B (7 e AT N

« Camera calibration parameter £ o2 o G “f- £ 8 tiwm 90 B X 0000 wif =iy it

»Ot0s = . R .8 .‘:,}‘.o., .‘g,_,q.m_ !
b Flv 07 . | RE
> [ 08 1:; : .-_..ai-vo -
w Vieeay ..\‘J.s\"'
t;yers L:elx ) l-"‘.‘n' PO 0‘. o-.l-.."c. p
A A E/ 1 ,— yer abels ‘ . T g =«
° A -\j-1n|J n%\ N H""‘/{%# 4 [7] Points b 30 1 01'0-0.-.-51t¢u-—-
[XTEE AN S LR 1R 121 TAPM - £ X SRy [ 10
Iﬁ-E:nl ;echeCk .'. ..o.. o _.og..:..,..f.:“..:'w
° I\\\E/}\ > [F] Analysis MEERNILS oo "R EA S Ce sy @

18059 4 /

'_.", 5 > ,.‘ . e g .‘:.-‘.:': o/
o . .
0 '._"\_3..:3'_,', Pirmeeae o (s

> [¥] Perspective Centers
> [ Footprints

o RFCEFESIE, GFEMUTED |

FEEEEOEOOO0OEE®

T ,,’ . P sile e /s
RT3 > [¥] Triangulation Extent ...(,. .:.‘o...o“.‘ ...‘.. -
% 7|"‘ |-/' sy
= & 1 > [¥] Background 'y . . . .
= y [7] Overlays Z &
o
(i
-

© HUEHIRE
o %;& 1& @ | Filters \Lﬂj Lat: 49.1357694575, Lon: 9.2222419588

NPT \
L] * L > ﬂé 20160318 086_2 121022 00126506_121022 20160318 087_3_121019 00126506 121019 20160318 088 _4 121017 00126506 121017
EDIR R e S i

<PAN> 016, 10 Images, & Image points

19 Confidential
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Triangulation Analysis

EEERO

File Edit View Tools Help

POUCEe HLUD EaB=8v

Data sources 8 x| R
= 2

Triangulation Projects
/A Rio_project 8bit
4 [7] JA\ Rio_project 16bit
] Blocks
4 [7] 9 Rio_block_16bit
4 [7] ¥ 2016040611353
4 [7] B Olympics_Rio_modified#20...
4 [¥] [B RCD30 CH8x Oblique Pe.
b [] v 001_77 04_06_2016 1.
b [7] v 002_78 04_06_20161...
b [7] v 003_79 04_06_20161...
b [7] v 00480 04_06_2016 1..
b [¥] v 00581 04_06_2016 1..
b [7] v 006_8204_06_20161...
b [¥] v 007_8304_06_20161...
> [¥] v 008_84 04_06_2016 1.
b [@] v 009_8504_06_20161...
b [7] v 01086 04_06_20161...
b [7] v 011.87 04_06_2016 1..
b [7] v 01288 04_06_2016 1..
b [7] v 0138904 06 20161...
b [7] v 01490 04_06_2016 1..
b [¥] v 01591 04_06_2016 1.
b [7] v 016_9204_06_20161...
4[] Blocks
() Rio_block 8bit
() Rio_block_16bit
[ Overlays

Settings | Measurement | Data Sources

20 Cor?iotial

Lat: -23.0091582234, Lon: -43.3913353721

Points
5 ImagePoints: 75845
1 Control Points: 0
16 Check Points: 0
3387 Tie Points: 14520
Blunders
0.50 Image Points: 7
0.43  Control Points: 0
6
a
N
X: 1.00 Q: 0.51 /A 5
4
Y: 1.00 ©: 0.50 4
o
z: 1.00 K: 0.50 /&, ek
=
Ground Points a
Control Point Residuals [m] Check Point Residuals [m]
RMS Max RMS Max
X X:
Y: Y
zZ: zZ:
Control Point 5.D. (RMS) [m] Tie Point 5.D. [m]
Prior Post RMS Max
X x: 0040 3@ 0.825
(2 Y: o003 = 0.614
Z z o076 [0 1247
Exterior Ori -
Position Residuals [m] Angle Residuals [deg]
RMS Max RMS Max
X 0014 [E3 0.101 Q:  0.0022 0.0351
Y: o011 [ 0.143 o: 0002 @@ 0.0167
z 003 O3 0.119 K: 00046 I3 0.0269

Shift S.D.

Misalignment (RMS) [deg]
Angle sD.
@ 00158 0.0011

] »

Ponts | Layers | Fiters | statstis |

 General
statistics and
detailed report

* Cell based
analysis

» Graphical
representation
of residuals

. FAGITEUE
FEABR S

- ETHRTASH
- REEEERR

* HEXAGON




Common Workflow for supported Sensors

A] 32 5% R AR OB H BB AL I RS

 Based on one or multiple blocks
« Switch to Product Generation perspective
» Kick-off product generation
« RealWorld Products
* Aerial Images; InfoCloud (DSM); Ortho Images
« RealTerrain Product
» Georeferenced LIDAR pointclouds
» Colorized point clouds
« RealCity Products
» Building models and textures; Mesh

Product generation

Aerial Triangulation

Run APM Aerial Images o BEF—NEEBZAMX
Ground Control Oitho Images =225 P ol ) R Y ==
Measurement InioClaud (BSM) - FIRME 5
) LIDAR point clouds 3 =]
Bundle Block Adjustment o  RealWorldf@R75 R~ M
Building models / textures . HITSEME. EESS (DSM) ; FSTEE
=rh=flE Par-rvem * RealTerrainfR 75 5/~
& TAPM G T B C TRESOEEE; EEMESE
iR (8 A= DS A * RealCity@iR7s 57 im
ﬁﬁi}fgiﬂlﬁ];% ﬁﬂ{%*ﬁﬂ&?ﬁfi ® EIFL%*%@*”QEEE; 1§|X_XH‘;§2

2 Confienta (‘ HEXAGON
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Product generation

L T

« Based on templates composed out of product type, radiometry and output specifications
* Runs locally and on cluster with optimized job dependencies

- ETH~AMAER, EEERMEREE MY/ mARRE L~

«  IRI\IEES, AMMHMRFEEARMEEKFIMNELIELE

i Product Edito ‘ (2 [
% Product Editor - “ Y - - -
Aerial_NAD_RGBN_CAL
Aerial_OBL_RGB_CAL
Aerial_PAN
Aerial_PanSH_RGB_Full
Aerial_PanSH_RGBN_Cal
|| | Aerial_PansH_RGEN_DP
Aerial_PanSH_RGBN_DPGr 4
Aerial_PanSH_RGEN_Full | N
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Product generation

L T

Based on templates composed out of product type, radiometry and output specifications
Runs locally and on cluster with optimized job dependencies
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Product generation

F‘nniﬁltlj

Based on templates composed out of product type, radiometry and output specifications
* Runs locally and on cluster with optimized job dependencies
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Product generation

L T

Based on templates composed out of product type, radiometry and output specifications

Runs locally and on cluster with optimized job dependencies
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Product generation

L T

Based on templates composed out of product type, radiometry and output specifications

Runs locally and on cluster with optimized job dependencies
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SPL100 Raw Data
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HxMap Infrastructure
HxMapiE{THiE

* HxMap has been designed with 3 levels of compute optimizations to fully utilize each core, each
compute-node, and across compute-nodes:

1. HxMap Perform simultaneous instructions on multiple data

«  This allows certain operations, such as per-pixel operations, to run many times faster by
processing several pixels at once

s ATARZIAEBINA%, BNEAMTENT S, HXMapiit N3N IHEERFI TN
1. HxMapr][EIRf 3T Z N IRHITL IR S
o RIFHIEN: FEELE, LRGBS MEEMNMELIESNEREARZE
«  RABEEFEAFHFIETIEHTCondor, HTCondor2 &4 iFSL Al % #1102 100008 15 S #1
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HxMap Infrastructure
HxMapiE{THiE

2. HxMap is highly multi-threaded and where possible will consume all cores available in a system
3. To achieve higher throughput HxMap employs distributed processing:

« This allows multiple “jobs” to be run, in parallel, across multiple compute-nodes

* uses an open-source project by the University of Wisconsin called HTCondor

 HTCondor has been proven to scale to 10,000’s of thousands of nodes

2. HxMapZEITHEEZZIZ, ARIELEITERARS ARSI ERNZ
3. ATHKEERSHEFYE, HxMapRASHRLIBHE

© XHEEZMEZSRREZINTN RN EHEET

« RABHRFEXRZFNFHIETEHTCondor

«  HTCondor2 & IESL Al S HF1E /N2 100005 5 = #
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Why is Leica HxMap a good value proposition?

Hft4lLeica HxMap —MRFMER

33

« Common workflow platform from QC to 2D and
3D Product Generation for all Leica airborne
sensors, designed for high volume throughput

« Reduces training needs

 Increased flexibility and scalability (from a

laptop to large HPC Cluster)

« Focus on production, efficiency and throughput

« Merges 2D and 3D workflows

- Rapid and responsive development focused on

Innovation

« Open interface to other workflows (SDK)

- Attractive upgrade path for existing customers
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