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Leica RealCity — The solution fC
city digitization
Leica RealCity-=4lM ¥ FIL RS R

Felix Rohrbach, Product Manager
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Beijing, China
One of the fastest growing cities in the world

2010 Population: 16.1M people
2018 Population: 22.8M people
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Managing the growing cities of tomorrow
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Pollution j5 Urban Planning 3 #1 X
Safety &% LYY Disaster Prevention "R E i[5
Health {125 7 -‘\\ Construction 1%

Infrastructure access E A& i) Environment IME{RFF

Traffic congestion 3Z i@ & Communication iB@if\3Z 5k

Mobility iT# & Maintenance #E3FEIE
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Challenges for administration
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Timely Information Cost-Efficient Solutions Accurate Data
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Leica RealCity - From Sensor Design to Product Generation

Leica RealCity — 2 W =R ES 1T RIS B2 @A AR

DATA CO DATA PROCESSING

Leica CityMapper e Leica HxMap e
New generation sensor technology High-performance post-processing
Leica CityMapper Leica HxMap
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Supported Sensors
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Solution for 3D Smart Cities
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Wide area ortho mapping
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CityMapper sensors
CityMapperf& =%:%

Oblique cameras, 4 pcs 4 MUFE 55 3k
* Leica RCD30 CH81 mini
RGB camera
* 80 MP, 5.2 um pixels

» 45 degrees viewing angle (other
optional available)

* Mechanical in flight directional motion

Nadir camera Nadir camera LiDAR

* Leica RCD30 CH82
multispectral camera

« 80 MP, 5.2 um pixels

 Mechanical bi directional motion
compensation

TEk |
* Leica RCD30 CH82 compensation
£ Kt 4R K
ﬂjlﬁla%ﬁ.%

- Leica RCD30 CH81 RGB$&Ek
- 8FA&ER, BEKXKNS2um
« 45 B A(FIIRBEFZEZEH)

o KB R R FBAME

- 8FA%=, BEKXK/H5.2um
o M BN ER B HME

Oblique cameras
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CityMapper sensors
CityMapperf& =%:%

LIDAR

10 Confidential

Pulse repetition frequency up to 700
KHz

Laser divergence 0.25 mrad
Up to 2500 m altitude range

Obligue scanner, with various scan
patterns

Up to 40 degrees field of view

Bk E S SNF A 1A E]700 KHz
I & BUE F 0.25 mrad

KT E AIIAE]2500m

mRE I, BEMHARNAEER
WIAFAANLAE40E

Nadir camera

Oblique cameras
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CityMapper LIDAR sensor — obligue scanning
CityMapper HJtfaRkas — HfH

Capture all sides on vertical structures, to support the city
modelling application in complex urban environment

MNENFEFKNEEEHMNESER, ATXEMTERETNY
m_%LE

= W W
11 Confidential (‘ ‘ H EXAG O N



Benefits using a hybrid sensor for City Modelling

EHRSEARFRINATHH = EB R BRI S

NERARG NERRT

B Higher point density and color information allows easier visual == m Continuos point coverage with reasonable point density for
interpretation city modelling purpose
EalaZEMeRERESEMFILEMSE RECEREENEER B SR THm = EEE

m Data handling way heavier B Lidar attributes allow easier production of derivative
IR AN E TS5 7 BB products such as DTMs, tree specification

[} Gaps in Vegetation, ShadOWS hugg%ﬁﬁ*&ﬂ1§&ﬂyﬁTﬂiF%1§U§n DTMS\ *E%&%%;&E
HEEH AR AR EEFERE : : .

B Data amount reduces processing speed for city modelling

ts of lit . . _ - ,
products of poorer qualty ERIERS EEFNRRERT, AETURERS=%

ELRMERANNE, EiTERELHEBERN~RRERE I T AR AL IR .

B Additional smoothing algorithms required to produce plane surfaces m Visual interpretation may be a bit more difficult due to
ATHERFRALCEES A EMESINFEREE missing colorization

mT&ROER, BURFIETREES E N
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CityMapper - Economic advantage

CityMapper — &ML
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DATA COLLECTION

Confidential

Two datasets collected in one flight « —X X{TRAIRENAEHIE
=> Half the collection costs, shorter = —38XITHRA, FEEHTE

projects, faster turn-around [EHR, EIREVEY:
Hybrid sensor « REBUERRES

= No need for dual-hatch aircraft > ANEEWHE OB KL
End user does not need to select BRARPAEEEZ G LS

between imaging and LIDAR A Z B2 [B)#ITIERE
= Gets both > WE P AIIREY
One sensor — multiple possibilities: « —PMERES — ZATEEM: iz

Flexibility during aerial survey MER AR IE
= collect multiple projects duringa = —X ¥{TAIHITZ M INE
single flight




CityMapper Success Story
CityMapper BRI =

‘@% 1 hr of on-line time

aaa 3 TB of raw data
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Story
CityMapper B IIR&EE=

CityMapper Success

FEEEE
FEEEEE
clclolc o lc i
GEEEEE ¥
clelclclc e
clelclclo e
clclclelc e
clclclelc e
clclclclc e
clclclclc e
clelclclc e
clclclclc e

HEXAGON

e e je je je e
e e je je je e
e e jejejeje.
mm_ﬁ memﬂm
m.__m_. g V,*m_olo
Ay sfsES



HxMap is th
core application
to process data
from Leica’s airborne sensors
(from raw data to final output)
using one single common interface

HxMap =

LEBRFAE

& LS BRI DR HIE
(N EIABHER B & 7= A )
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HxMap Solution Bundles
HxMap iR 75 REITIRER R

= =

aiils P

RealCity RealWorld

Enabler

R AR B X f¢

Provider

TRALHERARIR

Core Image

R IRIER

Core LIiDAR
RO EBER

3D Modeller
=R EIRER

H B B B
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General HxMap Workflow
HxMap T{ERt1E

Lidar data Initial QC

HE I I =5 Triaﬁenlaa:tion Product Generation
Image data C & Revi gu Aerial Images
B (e 3 Q eview Run APM
AL S Ingest 1:1 Quality check of Ground Control In%rglglj;n?ggi/l)
GNSS / IMU data R calziluiee) ekl MIZREIENTE: Lidar Point Cloud

- : Setup image Bundle Block T
POS##E processing radiometry e Building Models & Textures
Georeferencing

* S H-/4— N— = “_ﬁ/ I ,E~$
RSB T L R EITAPM e

Trajectory —_— Rt & BE Zsch= iR Ll

IN R Z D M
SN = %%éég%)

KR EX B E B IFANIR B QLR

Processing EaEE T et/
G AN e t R 215 SR

Lidar Calibration
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HxMap Infrastructure - 3 levels of compute optimizations
HxMapE{T#E - 3P BRI EMR L

1. HxMap performs 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

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 and open-source project by the University of Wisconsin called HTCondor which has proven to scale up
to 10’000’s of thousands of nodes

1. HxMapFI[ERT 2N EEMI T B 6 S
o RIFFIN: FEELIE, FTLARRACEZ MEEATMECIENRIEARZSE
2. HxMapEITHEZ iz, EHIELEIREFIRSERARSEHTERZ
3. RTIHKREESHEFYE, HxMapiH 7 m\ IR IE
© IEHZMESEFNEZN PRV EHEIET
- RABETEREFEAFWHFIETIEHTCondor, HTCondorE &4 ESE A X 120 %)100004 5 S#1

= B E
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Unified Processing Chain

G—aAE Rz

‘ O » 3D Building Models and Textures
\ | SRS ERRLIEES
City Mapper RCD30 Oblique

? % Orthophotos, Aerial Images,
» OrthoMosaics
DMC lle & Il RCD30 HXMap IEQ’T?‘Z%, ﬁﬁ§$21%, _I—_EQTH:%%‘%
Processing
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o ' louds, Surface Models
M NEE % » Point C :
HxMapAb 18 £ #E S —







HxMap - Economic advantage

HxMap — &SR
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Immediate QC on raw data
=» Assurance that data is ok

Simultaneous and distributed
processing

=» High efficiency — needed for
handling large datasets

Fused data improves automatic
modelling
= Reduced manual edits

Improved accuracy of end product
=» Increased customer satisfaction

Fused workflow
=» Less software tools, less
training, less labor works
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