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"Acho que ha
mercado para uns
cinco computadores
no mundo”

Presidente da IBM

1943




©
©

Fonte : Reciclagem de residuos eletronicos — China - 2011
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“0s computadores
no futuro pesarao
nao mais que uma
tonelada e meia”

0 anos Revista
N
j m Fonte : Top 87 Bad Predictions about the Future — 2spare.com - 2006
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m Fonte : Sony Co. - 2009 @ESTHO



"Nao ha razao para

que alguéem queira

ter um computador
em casa’

Fundador da
sobre computadores pessoals

1977

EO
tonnect) Fonte : Top 87 Bad Predictions about the Future — 2spare.com - 2006 @ESTHQ
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Zonnect | Fonte : Propria @ESTElO



“E muito arriscado

fazer previsoes.

Especialmente sobre
o FUTURO”

Autor de obras cientificas que inspiraram o filme

1975
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Hello, I'm Siri, your new
personal assistant.

FESTEIO
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1858 Felix Nadar

Vale de Bievre - Franca
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Fonte : Historia de la Fotografia Aérea — Guillermo M. Gallo - Outubro 2006 @ESTHQ
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amara Aérea de
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ou O primeiro
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Fonte : Pigeon Photographs © Deutsches Museum - Munich {@}ESTE'O




Fairchild K5 — cone de lente de 24"

Fonte : Internet — wild-heerbrugg.com e Smithsonian Institute @ESTE'O



Wild C2 - f=165 mm

19 27
wild C1

1a, Camara Comercial

" I

f

A S

LEconnect Fonte : Internet — wild-heerbrugg.com e Smithsonian Institute @ESTEIO



EVOLUCAO
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DA CAMARA MANUAL PARA ... A CAMARA AUTOMATICA !!

MundaGEO

m Fonte : Internet - USGS e Manual do Fabricante @ESTHO



Avancos Tecnologicos
B LENTES
E FMC (Forward Motion Control)
k] PLATAFORMAS
Y GNSS e INERCIAL
] ELETRONICA

S ESTEIO



Lentes

MundaGEO

Fonte : Evolucion de las Camaras Wild — Guillermo Gallo - 2006 S ESTEIO
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tonnect) Fonte : ESTEIO S.A. FEESTEIO
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Fonte : Historia de la Fotografia Aérea — Guillermo M. Gallo - Outubro 2006 S ESTEIO
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Wild RC7

Wild RC10 eletronica Wild RC10 microprocessada Wild RC20 microprocessada

'm Fonte : Historia de la Fotografia Aérea — Guillermo M. Gallo - Outubro 2006 @ESTHO



REVOLUCAO

S ESTEIO



DA CAMARA AUTOMATICA PARA ... A CAMARA DIGITAL !!

MundaGEO

Fonte : Datasheet do Fabricante @ESTElO
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Fonte : Fabricantes @ESTElO



Camaras Aéreas no Mundo

+ de digitais !

FESTEIO




Fonte : PHOWO 2011 — Univ de Sttutgart - ifp @ESTEIO



Fonte : GIM Intl — Product Survey - Fevereiro 2011 @ESTHO



Geoniss Airborne Digital System — 60Mpx

O

IGI DigiCam — 60Mpx

Leica RCD30 — 60Mpx

Icaros IDM200 — 80Mpx

Optech DIMAC Ultralight - 60Mpx

MundaGEO

tonnect ) Fonte : GIM Intl — Product Survey - Abril 2011 @ESTHO
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Fonte : specs A3 Digital mapping System - 2011 @ESTHO



DEFINICOES de
FORMATO

MundaGEO

foneact FESTEIO



Fonte : PHOWO - ifp — Sttutgart - Petrie (2003) e Cramer (2004)




“Nao se pode mais afirmar que
Camara Aérea de Médio
Formato
€@ a camara de lente unica e
equipada com sensor CCD num
magazine de 6 x 6 cm”

Performance of Medium Format Digital Airborne Cameras
Novembro 2010

MundaGEO

Fonnect Fonte : EuroSDR, 2010 S ESTEIO



Connect) Fonte : EuroSDR, 2010
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Sensor Unico

~ “~a

Lente
Peso — 15 kg Intercambiavel

canico
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EOQ
connect Fonte : EuroSDR, 2010 @ESTEIO



TECNOLOGIA dos
FORMATOS

S ESTEIO



Tecnologia dos Formatos

Il PADRAO DE CORES

P] LENTES

E] SISTEMA INERCIAL

MundaGEO

Pobest FEESTEIO



E PADRAO DE CORES

GRANDE FORMATO -y

tonnect) Fonte : Camaras Aéreas Digitais, as de Médio Formato — Valther X. Aguiar - 2010 S ESTEIO



1 PADRAO DE CORES

MEDIO FORMATO

0
connect. Fonte : Camaras Aéreas Digitais, as de Médio Formato — Valther X. Aguiar - 2010 @ESTHQ



connect) Fonte : Camaras Aéreas Digitais, as de Médio Formato — Valther X. Aguiar - 2010 @ESTHQ



LENTES

Fonte : Leica Geosystems specs @ESTEIO



IM U (Inertial Mesurement Unit)

Military Land
Space 6%

® Space

®= Military Land
Missil sndisstrial
33% ndustria
Automotive
Consumer

MundaGEO

m Fonte : IMU & MEMS 2011 Report - Review of inertial sensors market 2009-2015 — L. Robin, M. Perlmutter
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20 pontos de controle

Modelo Es Estereoscopico

Qualidade Horizontal (m)

o
-

MundaGEO

360/0,1

720/0,2

1100/025

Altura de voo (m) / GSD (m)

PIOR

- INTERM 1

Qualidade Vertical (m)

0.1 L

360/0,1 720/0,2 1.100/0,25
Altura de voo (m) / GSD (m)
B nTERM 2 MELHOR

Fonte : Direct Positioning & Orientation Systems - What Is The Attainable Accuracy? - M.M.R.Mostafa, J.Hutton @ESTEIO






=20 RGB - GSD 40 cm — h=3.850 m Festeio
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=%  RGB - GSD 15 cm — h=1.440 m
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R flexo

4 Nadir view
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Fonte : Aerolevantamentos da ESTEIO S.A. e Manual do Fabricante @ESTHO
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it Fonte : Aerolevantamentos da ESTEIO S.A. @ESTElO



ApoIo Terrestre
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RGB - GSD 3 cm — h=450 m
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RGB - GSD 3 cm — h=450 m
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RGB - GSD 15 cm-—h=1.300 m £ ESTEIO
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TICAO

S ESTEIO
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tonnect ) Fonte: scotthaefner.com/kap/ @ ESTEIO



L]
0 v/ (e} P

Y A A = \
U R VATE WA ¢

OOV U PR A0
QWMV'.ME

frQusd U rammg A0
B APPURTINANT T el e

ega" e’ 3T

v> i : J
< - > < T g M 17 o
K te camera phorograplis A Do,

4 e B < : o Cyy

W v . EASEMENT o DS TG AT

]Nihﬂ ALY e B 1o i N 2y —r - ) ,_-Ar’:lxn.._-

0

LatinAmerica 2012



MundaGEO

Fonte: Desconhecida
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Fonte: latteier.com/pigeoncam/ @ ESTEIO
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o The Professional’s Source
= 800.606.6969 / 212.444.6615

), medium format 'c{lel [ search used store only
- -
 me M B [ =
Audio ANV Binoculars Camcorders Computers Darkroom Digital Cameras
Professional Presentation & Scopes & Gear

Succos Holiday Closing
The B&H SuperStore and Offices will close Wednesday, October 12, at 1:00P!

Home » Search:medium format » Photography » Medium Format Digital Cameras

Hasselblad H4D-60 Digital SLR Camera

Geoniss Airborne Digital System

HASSELELAL Product Highlights Protect Your Purchase
e w/80mm Lens Leam More
e 60 Megapixels @) 3-Year: $2,399.99
e Wide 40.2x53.7mm CCD Sensor @) 5-Year: $4,799.98 best value!
» 16-Bit Color @ No coverage
* Wide ISO Range (100-800)
e 3"LCD 1
* Phocus Software

E3 ADD TO WISHLIST

B&H # HAH4D60L
Mfr# 70480533

B write o review What item is right for you?
Ask our Experts!
Price: 341 ’995_00 R.800.606.6969 COLive Chat

Remember the Essentials

W, Free Shipping (USA)
A memory card is not included with

IN STOCK the camera.
Get a high-capacity memery card so

No payments, No interest if paid in full in 6 Months. On . youdonl gel caught- wihout-memory.

Fonte: site BH New York - 2011 S ESTEIO
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(Unmz Aerial Systems)

Pobest FESTEIO



~ ‘ Join Foundation AUVS-Australia

’ Association for Unmanned
jll Vehicle Systems International

W)V SHINFIERNA@NA RPN

FEDERATING THE GLOBAL UVS COMMUNITY

mﬁ{) Fonte : Internet — Sites Proprietarios © - 2012 @ESTElO



*
35 paises

2 60 membros

tonnect Fonte: UVS INTERNATIONAL — The Current Situation — Bélgica - 2008 S ESTEIO



Speakers From 19 Countries

Australia, Austria, Belgium, Brazil, France, Germany, Greece, India, Israel, Italy, Japan, Netherlands, Norway, Russian Federation, South
Africa, Spain, United Kingdom, Ukraine, USA

national RPAS

spean Defence Agency; EUROCONTROL (2x); ECAC - European Civil Aviation

Inter
Policy Forum 1 Commission DG Mobility & Transport; FRONTEX; ICAO - International Civil

uthorities for Rulemaking on Unmanned Systems; SESAR Joint Undertaking

Junho 2012 - Paris, Franga

3 Standards Organizations
ASTM (F38), USA - EUROCAE (WG73 & WG93), France - RTCA (SC203), USA
6 National Governmental Organizations - Non-Military & Military

JAXA - Japan Aerospace Exploration Agency, Japan; Ministry of Infrastructure and the Environment , The Netherlands; NASA - National
Aeronautics & Space Administration, Dryden Flight Research Center, USA; French Army, 61st Artillery Regiment, France; Ministry of
Defence, Conseil Général de I'Armement, France; Royal Army, 32 Regiment, UK;

20 Industry Representatives

Aermatica, Italy; Aerofilms, Greece; AeroVironment, USA; Aratos Technologies, Greece; AVINOR, Norway; European Unmanned Systems
Centre, UK; General Atomics Aeronautical Systems, USA; Indra, Spain; LFRG Ltd, Australia; Market Info Group, USA (India office);
MultiModis M.M.Ltd., Israel; ProxDynamics, Norway; microdrones, Germany; Mitre Corporation, USA; Nova Integrated Systems, India;
Padina Group, USA; QinetiQ, UK; Rheinmetall Defence Electronics, Germany; Sagem Defence & Security, France; Schiebel Aircraft, Austria

4 Research Organizations & Academic Institutions

CSIR, South Africa; Deusto University, Spain; TsAGI, Russian Federation, Russian Federation; Zhukovsky National Aerospace University

MundaGEO

tonnect) Fonte : Internet — Site International “Remotely Piloted Air Systems” Policy Forum © 2012 [£3‘ESTEIO



DragonSlayer

| Mite
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Fonte: UVS INTERNATIONAL — The Current Situation — Bélgica - 2008



CURTO ALCANCE

/ Camcopter
,chela

Fonte: UVS INTERNATIONAL — The Current Situation — Bélgica - 2008 @ESTHQ



LONGO ALCANCE
A-160 Hummingbird Bateleur Heron TP

MundaGEO

tonnect) Fonte: UVS INTERNATIONAL — The Current Situation — Bélgica - 2008 S ESTEIO



Take-over by pilot possible
during any flight phase using
emergency push button

m Fonte: Patroller — Reichert-Olivier-Sagem-France — UAS LA 2011 @ESTHO



fEconnect Fonte: UAS Latin America 2011 S ESTEIO



Fonte: UAV "butterfly" Israelense - www.israelhayom.co.il - 2012 @ESTHQ
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Fonte: www.vootatico.com.br — dezembro 2011 @ESTElO
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N U S (National University of Singapore)

— AREA

e 1,6 km?

* Variacdo de 75 m no terreno (ponto mais alto e

mais baixo)
» Edificios com até 60 m

~

PARAMETROS

» 800 imagens em 42 voos

1: 9500

regulamentacao de voo)
» Escala =
=5cm

* Altura de voo < 150m (link com UAV e
» GSD

* Blocos max de 5 faixas por 5 fotos

longitudinal = 80% e lateral

60%
* Area coberta no terreno

* Superposicao

216 x 144 m

EQUIPAMENTO

* Sony NEX-5 CMOS 1,11"

* 14,2 Mpixel

e Focal de 16 mm

S ESTEIO

Fonte: Asian Surveying and Mapping magazine - www.asmmag.com — margo 2012

MundaGEO 5
LatinAmerica 2012



“A nossa experiéncia indica que, até mesmo em
areas relativamente pequenas, o UAV requer
muitos pousos e decolagens e muitas imagens.”

“Portanto, nao devemos considerar plataformas
UAV como algo competitivo para as imagens
aéreas padrao, mas sim como uma tecnologia
complementar, que em situacoes bem
especificas pode ser vantajosa.”

Pesquisador no Singapore-ETH Centre for Global Environmental Sustainability

Future Cities Laboratory
Marco 2012

MundaGEO

connect Fonte: Asian Surveying and Mapping magazine - www.asmmag.com — marco 2012 @ESTHQ
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- UAV- - Zurich, Switzerland @) ESTE
hotogrammetric Performance of an Ultra Light UAV - J. Vallet et al - UAV-g 2011
Fonte: Photogr
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Fonte: Photogrammetric Performance of an Ultra Light UAV - J. Vallet et al - UAV-g 2011 - Zurich, Switzerland @ESTHQ
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Fonte: Urban area captured by a SwingletCam - Pix4UAV showcases - 2012 @ESTHO
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Fonte: Urban area captured by a SwingletCam - Pix4UAV showcases - 2012




MOSAICO

|

MundaGEO

tonnect Fonte: Cooperagdo Técnica ESTEIO e SIMEPAR para uso fotogramétrico de UAV - 2012 S ESTEIO



Fonte: Cooperagdo Técnica ESTEIO e SIMEPAR para uso fotogramétrico de UAV - 2012 (@) ESTEIO







2K i
g seria uma referéncia de

president Obama Signs The FAA
Modernization And Reform Act Of
2012 (H.R.658 seguranca que coloca o U
mesm ) o UAV
a categoria dos passa r::

EaSeTATISTICAM ENTE, uma
» o ero_nave tripulada ;Jode
viver a uma colisao com

ot simplify
tions. The @ ency's already
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2012.

Q to establish @ pilot project within siX months

for six test zones to integrate drones "into U A
the nati | ai C tem.”

a cre:tz:: : tc‘gmz;::t‘::niiizsp?::\ within nine v Voa ndo b I

nto safely accelerate the integration re r a Ixo (7)
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isco mini
nimo

months
of civil (privately opera
aircraft systems into the pational airspace
system.” p -~
o after submitting 2 comprehensive plan, a ra a‘"Oes t i
publish final rules within 18 months t© allow Fi p u Ia d o
§ small (under 55 pounds) S.

civil operation © s
America’s airspace.

drones in
FAA bill

Fevereiro 2012

MundaGEO

Fonte: Eye in
: the Sky Spyi
pying on Americ
ans -
s - Stephen Lendman — thepeople
voices.org — feverei
reiro
2012 FESTEIO



And|itiwasllike a large
remotelcontrolled aircraft

VIKE FERGUS
SPOKESMAN

e

= O"Kidw
M MYSTERY IN THE SKY

_ o
MYSTERY IN THE SKY

EOQ
connect) Fonte: UAS Vision — Denver9 News — maio 2012 S ESTEIO



Notice
To
Airmen
(15 dias)

VOO
sobre areas
urbanas,
aeroportos e
aglomerado
de pessoas

de Aeronave
e

de Piloto

Fonte: Legislacdo Brasileira Vigente — AIC 21/10 — setembro 2010

Apenas

permitida

Altura de
VOO maior
que
somente
com
autorizacao

S ESTEIO




G I M Latest issue 08/05/2012

INTERNATIONAL

Are you considering working with an UAV for surveying?

I already use UAVs (please share your

experience in the comments)
I'm orienting to invest in UAVs
I'm not sure yet

No, I will not use UAVs (why not? Please

comment)

MundaGEO

Fonte: site da GIM International — maio 2012

20%

47%
25%

8%

FESTEIO



Qual o impacto dos UAV na industria
do mapeamento ?

Lacuna entre o levantamento topografico tradicional e da
fotogrametria com elevada (?) altura de voo ...

Resposta rapida onde o tempo é condicionante como situacoes de
desastre ...

Monitoramento de empreendimentos onde se deseja fazé-lo de
maneira sistematica ...

Nao é tao preciso como estacoes totais e GNSS, mas sera bom o
suficiente em alguns casos ...

Chefe da Divisdo de Levantamentos da TRIMBLE

Abril 2012

GEO
m Fonte: Por que a TRIMBLE comprou uma empresa de UAV ? - Entrevista para Sam Pfeifle — Editor da SPAR Point Group @ESTHQ




Aconteceu
hé 4 4

dnos ...




MundaGEO

m Fonte : 125 Year History of Topographic Mapping and GIS — USGS - Jan 2010 @ ESTEIO



MundaGEO

-m Fonte : 125 Year History of Topographic Mapping and GIS — USGS - Jan 2010 @ ESTEIO



THE THEORY AND APPLICATION

June 1958

-m Fonte : The Theory and Applications of Digital Terrain Model — C. Miller — MIT - 1958 @ ESTEIO



------

feadout System with Bendix Punch Tape Output

MundaGEO

m Fonte : The Digital Terrain Model - Theory and Applications - Miller e Laflamme — Photogrammetric Engineering # 24 - 1958 @ESTEIO

LatinAmarica 2012

M.I.T. Photogrammetry Laboratory
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m Fonte : Geographic Information Systems — 1st Ed — DTM chapter 19 - R Weibel and M Heller - 1991 @ESTHO



EVOLUCAO

MundaGEO
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1980s
< " Atmospheric Oceanographic

LIDAR (aoL)

Airborne Topographic
Mapper (ATM)
1990s

Azimuth Co. (EUA)
Optech Inc. (Canada)
TopEye (Suécia)

'EIE&Q Fonte : Lidar Activities And Research Priorities In The Commercial Sector — Martin Flood — IAPRS - 2001 @ESTE'O




LASER

INVISIBLE

BEAM

EY: m e

E0 . . -y . . . .
m Fonte : Lidar Activities And Research Priorities In The Commercial Sector — Martin Flood — IAPRS - 2001 @ESTElO
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18 anos

2KHz @ 1.000 m ... . 500 KHz @ ~1.000 m I
FESTEIO

Fonte : Datasheet dos Fabricantes
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ALS (/~.irborne '_ASER .“'canning)

no Mundo ...

Fonte : GeolInformatics Magazine — Gordon Petrie — Universidade Glasgow - Jan-Fev 2011 xi;ESTElO




Geosystems

Opfeﬂ% @’Trimble

AHAB DragonEye IGI LiteMapper

FUGRO Fli-Map

MundaGEO

onnect Fonte : GIM Intl — Product Survey - Fevereiro 2007-2009 @ESTHQ



= SPAR
LiDAR ‘ DENVER %%g 3¢/

2013

Mapping Forum

w7 SPan
UDAR A o g

Mapping Forum

SPAR

International

MundaGEOQ 3 ) 3
Fonte : Internet — Sites Promocionais dos Eventos - 2012

June 5 & 6, 2012
Kawasaki Industry Promotion
Kawasaki, Japan

12-14 November 2012
World Forum
The Hague, The Netherlands

April 15-18, 2013
The Broadmoor
Colorado Springs, Colorado

FESTEIO



LEem
| JEN
[ Ji
L

Qi
B

i o — R
Founded in 1969, ESTEIO-ENGENHARIA E
ESTEIO AEROLEVANTAMENTOS $. A_ is a closed-capial

Engenharia e Aerclevantamentos S.A Brazilian company. Acting as a consulting com-
pany, ESTEIO had its activities mainly concen-

® THE
Contact Information: traled on the development of projects and surveys
Relnaldo Machado, 1151 City:Curitiba of avil engneering area, mainly roads, railways,
airports, sanitation, pipelines, power ines, LIDAR

1 )
A A 4 In 1995, ESTEIO acquired it figital or-

thopholo and image process| slem and now it
—\ nln Ec T o nY — N has more than 20 digital workstations. Flying with
Own Sensor: Yes three own airplanes, ESTEIO acquired a ZEISS
SPAR Operate Sensor: Yes RMK-TOP aerial camera in 1997 and in 2001,
ESTEIO acquired an OPTECH's ALTM 2025 and
Sensor: ALTM start a new era using LIDAR systems. Since then,
ESTEIO acquired two Leica's ALSS0-11 MPIA Li

.
I O] nt G rOU — ’ 1 Rep Rate: 150KH2 MPiA DAR systems and an ADS40/52 digital sonsor and
- ’ - 1 more recently, a RCD30 medium format digital

Maximum Altitude: 400¢
Minimum Altitude: 7 camera

ESTEIO has been working with Pipeline projects
using new lechnologies like PCM (Pipeline Cur
rent Mapper), GPR (Ground Penetrating Radar),
SBP (Sub Botiom Profilers), DCVG (Direct Cur-
rent Voltage Gradient} to locate and investigate
burked and underwaler pipe struciures.

ESTEIO has a engineering division in charge of
development of infrastructure & construction inear
projects including roads, railways, airports and
pipelines. It is also responsible by construction
NSPSECUON 38 3 SUPENVISION represe:

Your resource board

ESTEIO blog: hit com pho
ESTEIO RSS food: hmp:/wwa 5100 com or/leed/ 200 7-osteio-food res
YouTube: N //waww yOulubs. com/usan ERaioS ATl BR

Twitter: hiipe /Saitter com@VRESTED

Facobook: hiipc./waw. 206000k COM pagec ECon-SA/114263225315368

Perfilamento a Laser Mt

MundaGEO . . o
connect Fonte : Internet — Sites Proprietarios © - 2012 @ESTElO
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Onde esta o sistema
guando o pulso LASER
é disparado ?

Onde esta o pulso
LASER quando é
disparado ?

MundaGEO

m Fonte : Adaptado de Understanding full waveform and how it works — Jamie Young Aerometric 2012 @ ESTEIO



Determinacéao
do ponto no

Otica «Retorno do
F|Itro LASER 9 Qual a distancia ate o
* Reflexao terreno ?
Detetor «Distancia

terreno

(X,Y,2)

e OB kS
n é LASER quando é
Angulo :

disparado ?
Escaner
Onde esta o sistema
GNSS % quando o pulso LASER

é disparado ?

MundaGEO

Fonte : Adaptado de Leica LIDAR Solutions — Hexagon - Abril 2011 @ESTElO



Avancos Tecnologicos
Il PERFILAMENTO

P] FREQUENCIA (SPiA e MPiA)
k] RETORNOS
EY INTENSIDADE
] WAVEFORM

S ESTEIO
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Fonte : Adaptado de Leica LIDAR Solutions — Hexagon - Abril 2011
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MundaGEO
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Supondo que /7 =1.000m
123 = 2 x 1.000m = 2 Km
Como c= 299.792,46 Km/s

Entao, t=2km/299.792 Km/s
t13 = 6,67ps

Em1ls, temos 1/6,67us =
149.896 ~= 150 KHz

onnect S ESTEIO
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n Intensidade

AN

=== 12 bits sem controle de ganho

- == 8 bits com controle de ganho
AGC

Variacao da Intensidade (bits)
(=2]

0 r————,— v ¥ T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Altura de Voo (m)

MundaG!
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E Waveform

Tempo (ns)

Pulso 0
Emitido 19

0..

20

40+

4

Waveform
Recebida 60

-

80+

100

MundaGEO

==

Tempo (ns)
0
Altura (m) 101>
A
-30 0+
-24 20
-18 40-
L1 60-
-6 80-
’- 4
Lo 100-

Fonte : ISPRS Journal of Photogrammetry & Remote Sensing 64 - C.Mallet,F.Bretar - 2009
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Fonte : LAS 1.4 Specification Released by ASPRS - www.asprs.org - 2012 @ESTHO



PROBLEMAS

MundaGEO

et & ESTEIO



” | ‘ AL APOLO; 8 pts/m? = 20.° : F ESTEIO



= Calibragﬁo Ponta Grossa pts/ m2 — 30° @ssmo



N
W

= NOAR
N A

onnect PETROBRAS — 6 pts/m?2 — 20°




JESTEIO




Anglo — 2 pts/m?2 - 30° FESTEIO



2

1.4" sl I,

VALE Carajas — 2 pts/m2 — 20° FESTEIO




S ESTEIO




Fonte : Adaptado de Leica LiDAR Solutions — 2006 @ ESTEIO
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Nova abordagem

Correlagao de Imagem
Hirschmiiller (2005 )

Mutual Information
- (MI)
Registro de imagens
considerando a
iluminacao e a
geometria

MundaGEO
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al Matching: An Alternati

: ernat i
ive to LiDAR for DSM Generation? - S. Gehrke et al. — IS
. . — ISPRS, Calgary —Ju
, nho 2010 @
ESTEIO



Prémio Carl/ Pulfrich 2011
Dr. Heiko Hirschmuller

A aplicacdo do Semi-Global Matching (SGM)

para a geracao de modelos de superficie densos

tem um impacto positivo e sustentavel sobre a
Fotogrametria, hoje e no futuro - € um divisor
de aguas na geracao de nuvens de pontos ...

Chairman of the Carl Pulfrich Award Committee 2011

53th Photogrammetric Week - University of Stuttgart
2011

MundaGEO

tonnect) Fonte : Information and the Programme of the 53th Photgrammetric Week - 2011 [£3‘ESTEIO



Qualidade Horizontal 10-30 cm - f(H) 0,5 GSD

Qualidade Vertical 10 cm - f(H) 1,5 GSD
Identificacao Superficie e Terreno Superficie
Processamento 1.000.000 pty -50 X 20.000 pt/s

: f (freq, abert, 0/GSD)? pt/m?
Densidade Tioico = 4 py/m 25 X 10cm ~ 100 pt/m?

MundaGEC
m Fonte : Semi-Global Matching: An Alternative to LIDAR for DSM Generation? - S. Gehrke et al — ISPRS —Calgary - Junho 2010 t‘@i‘ESTElO
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m Fonte : Semi-Global Matching: An Alternative to LIDAR for DSM Generation? - S. Gehrke et al — ISPRS —Calgary - Junho 2010 @ESTHO
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Fonte : Leica - Developing Total Geospatial Solutions for the Digital Earth — Ruedi Wagner - 2010 @)ESTEIO
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Blom CGR S.p.A, Italy
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m Fonte : Leica - From Pixel to Info-Cloud — Ruedi Wagner - 2011 @) ESTEIO




Fugro Spatial Solutions, Australia

Fonte : Leica - From Pixel to Info-Cloud — Ruedi Wagner - 2011 @)ESTEIO
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m Fonte : Aerolevantamentos com ADS 52 da ESTEIO S.A. processados com GSM - 2012 [£3‘ESTE|O
atinAme //



m Fonte : Aerolevantamentos com ADS 52 da ESTEIO S.A. processados com GSM - 2012 @ESTElO
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Fonte : Voo ADS52 — FunDeB — Processamento Xpro com GSM - 2012 @ ESTEIO
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Fonte : Voo ADS52 — FunDeB — Processamento Xpro com GSM - 2012 @ ESTEIO
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O que 0 CLIENTE
deseja ?
- ePrazo

O queé alidade Jue é
viavel no pssivel com
MERCADO ? a TECNICA ?

e Custos e Limites
e Produtividade e Tolerancias
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m Fonte: Posto de Combustivel — Curitiba - PR @ ESTEIO
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Fonte: Fickr — Command pit - DUST 514 (Sony PS3) @)ESTHQ
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