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OVERVIEW OF PROJECT WORK AND OUTCOMES

Non-technical summary

The world is facing global change impact due to the climate change and nature phenomenon.
Remote sensing technology is able to observe the changes, predict the possible disaster through
forecasting and contribute the ways to lower the damage, up to the recovery and mitigation
processes. Therefore, an international capacity building workshop is strongly needed to enhance
sharing knowledge, experiences and exchanging idea for developing new technologies in remote
sensing sciences among leading scientists and early careers especially those from the developing
countries that are most vulnerable to the disaster related to climate change and nature variability.
The support from APN will provide the opportunity for about 26 aspiring young scientists from
Asia - Pacific region to participate in this workshop

Keywords
Remote sensing, Multi sensors, Disaster

Objectives

The main object of this activity is to increase the scientific capabilities and environment awareness
of regional scientists and early careers in the application of remote sensing technology for disaster
management in order to protect and restore the health and integrity of the Earth's ecosystem within
their own region. Experiences and technology form leading countries such as Japan, Singapore and
Switzerland will be obtained through the workshop

Amount received and number years supported
The Grant awarded to this project was USS$ 38,000 for Year basis

Activity undertaken

Year Date | Major Activities Place
2013 31th May | Project Planning Meeting Jakarta
31th May | Criteria for the financial support Jakarta
selection, time schedule and other
administrative preparation
May, 28" —July | Call for participation: abstract Jakarta
2013 | submission and travel request
29 July — 4 August | Selection of the granted support Jakarta
candidates
5 August 2013 | Notification of granted support to the Jakarta
successful candidates
6 August — 1 | Preparing the administrative of the Jakarta
September 2013 | successful candidates to attend the
workshop, travel and visas
22 September | Kick off Meeting of RS new Technology Bogor
2013 | Preparedness
July — September | Data, software and method, Jakarta
qguestionnaire preparation




20 October 2013 | Workshop 1: Bali
a. Registration,
b. Sharing sessions
¢. Fundamental technology ALOS-2 data
For global change and disaster
management
d. Technical training of ALOS-2 data for
climate change and disaster
management
e. Introducing GEOSS for future
management network
21 October 2013 Workshop 2: Bali
a. Sharing knowledge session
b. Technical training Of high Resolution
images,
d. Panel discussion
e. Participant closing note
21 - 24 October | Joint other ACRS event Bali
2013
23 October 2013 | Field Work and Technical excursion Bali
27 October 2013 | Post Workshop meeting Werdhapura
hotel, Bali
2014 29 —30 March | Post Workshop training (5 — 6 April 2014 | lbn Khaldun
2014 and 5-6 | only): Training of multi sensor remote University
April 2014 | sensing technology for disaster Campus,
management: Remote sensing Analysis Bogor
September — | Final report and project Jakarta
February 2014 | recommendations/dissemination
March - April 2014 | APN project & financial reporting Jakarta
Results

a) Enhance the scientific and technical capabilities for 26 early careers/ young scientists in regional
Asia Pacific Countries in remote sensing technology for disaster management

b) Raise awareness and socialize the technology to protect and restore the health and integrity of
the earth's ecosystem in their own countries.

c) Alert the youth of global change issue that may cause catastrophe within Asia Pacific region and
transferred their knowledge in their home countries

d) Acknowledge the development of remote sensing technology from the 34th ACRS conference

e) Develop network and cooperation from all participants

f) Publish their research result to broaden the scientific capabilities and sharing knowledge to
others

Relevance to the APN Goals, Science Agenda and to Policy Processes

The project is line with APN’s third strategic Plan agenda as it encompasses the remote sensing
technology for observing, monitoring, projecting and managing the environmental changes within
pre and post disaster, either by nature or climate change factors within the Asia Pacific region. The
project will enhance scientific capacity in developing countries to improve decision - making relating
to issues that are directly linked to their sustainable development. Indeed, the project will employ a
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two - track process of capacity enhancement for experienced leading scientists and capacity
development for early - career scientists. Beside that, the project is also collaborated to strengthen
appropriate interactions among scientists and policy - makers, which are some are the participants
of the workshop and ACRS 2013. The lecturers indeed provide scientific input to policy decision -
making and scientific knowledge either through the workshop or the whole ACRS 2013 events.

Self evaluation

This project was initiated to enhance, share, transfer, cooperate and develop network for the young
scientist and early careers in Asia Pacific region in the field of Remote sensing and its application in
global change issues, especially relating to the disaster. The new technology develop by Japan in the
active remote sensing sensor and the launched of new satellite was designed to anticipate the
disaster caused by either climate change or natural. Indeed, the development of high resolution
image that was captured by UAV and its technical method to make it as maps, will encourage the
young scientists and early careers to define the method in recovery and mitigation program.

Both passive and active remote sensing provide for support humanitarian action and plan to manage
the disaster in sustainable mitigation and rehabilitation processes. Passive remote sensing, such as
ALOS-2, enables to track the movement of the earth’s crust, dangerous oceanic pattern as an input
for mitigation processes (Osawa, 2011). Meanwhile, high resolution optical remote sensing sensors
on vehicle such as UAVs, provide autonomous remote operation, and able to monitor the
catastrophe such as volcanic event, tsunami, Hurricane, flooding and major Storm, earthquake-
triggered (Bendea et all, 2008).

Either satellite borne or UAVs are being taught in the workshop and post workshop training.
However, the need to have a small ground practice after the workshop has been hindered by
security clearances. Therefore, the post workshop training for local students and early careers seems
has also should be done as the continuation of the workshop. The workshop was held in accordance
with 34th Asian Conference on Remote Sensing (34th ACRS) that was attended by about 1500
participants from all around the world, even though the majority are Asians. New method,
technology, data and tools were being shared, informed, transferred and possibly cooperate during
this conference that will advance the knowledge and the network of the early careers and young
scientist as well. So, we though either workshops or conference are beneficial to all of them for
bridging their future career toward the world harmony and the sustainable world.

Potential for further work
The potential further works are the training using both new image and new technology. The
preparation should be done properly due to the security problems

Publications (please write the complete citation)

Workshop report will be disseminated to all of the collaborators and participants’ organization.
Meanwhile tutorial material, the model of data that derived from remote sensing assessment for the
purpose of disaster management will be published through APN, ISRS website.
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TECHNICAL REPORT

Preface

Realizing the resistance of Asia Pacific region to many disaster, either by nature or human pressure,
the need to share into insight technology that capable to manage the earth in sustainable manners
are definitely needed. Therefore, the workshop of Multi sensors remote sensing technology for
disaster management was held in accordance with 34th Asian Conference on Remote Sensing (ACRS)
in Bali at 20" to 21 October 2013. Many young scientists and early careers are participated in this
event, that with the leading scientist have shared the new remote sensing technology to be
implemented in their hometown in the near future.

We would like to convey our gratitude to Asia Pacific Network (APN) For global change research that
have make this event a success. Our gratefulness also goes 34th ACRS committee, the leading
scientist and the workshop participants that has contribute to the success of this event.

We hope that the technology that obtain either from the workshop or the whole 34th ACRS will give
benefit to all participants and will increase the awareness of the needed to maintain the sustainable
nature related to disaster issues. We also hope that other capacity building will be carried out to be

more improve the awareness and the knowledge of the scientists from all around the world relating
to the remote sensing technology and the global change issues.
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1.0 Introduction

The need to acquire fast and responsive information regarding the catastrophe in Asia Pacific region
has been filled by the advance of remote sensing technology. Precaution management up to the
mitigation information can be provided by this technology. Therefore, in accordance with the 34th
Asian Conference on Remote Sensing (ACRS) that held in Bali, 20 to 24 October 2013, a capacity
building workshop which involve early careers from Asia Pacific region to discuss and learn this issue
has been held.

The issue of “Sustainable Asia” from the 34th Asian Conference on Remote Sensing (ACRS) is also
inspiring the workshop. Because of the frequent catastrophe occurs in Asia Pacific countries that
may be caused by climate change, human driving force or nature phenomenon. Climate change may
cause storm surges, high wave, sea level rise, drought, heavy rainfall within the region. Meanwhile,
flooding or landslide are the disaster both caused by climate change and human induced factors that
quite often occur in Asia Pacific countries. Tsunami is other catastrophe by nature which hits Asia
Pacific region lately. The workshop will focus on disaster management as one of the global change
model because the disaster will degrade the Asia Pacific environment if the sustainable management
for precautionary or mitigation management is not take into account. For this reason, a remote
sensing technology is needed to observe, monitor and asses the world nature phenomenon in order
to forecast, mitigate and manage the disaster parameters.

Realizing that many methods, techniques and data have been developed by leading scientists
worldwide, especially for obtaining and analysing the disaster, a model of sharing knowledge,
technology transfer, exchange ideas of research and experiences of disaster, typology of disaster
become the idea for this workshop. Therefore, this workshop may encourage early careers and
experienced leading scientists to attend the workshop and communicate in two ways approach.

The aim of the project is to

a) Enhance the scientific and technical capabilities for early careers in regional Asia Pacific
Countries in remote sensing technology for disaster management

b)  Raise awareness to protect and restore the health and integrity of the earth's ecosystem within
region.

c) Alert the youth of global change issue that may cause catastrophe within Asia Pacific region

d) Provide the recommendation about internationally - based “state of knowledge” to the
relevant decision makers.

e) Publish the result to broaden the scientific capabilities.

2.0 Methodology

The project was consists of; meetings, workshop, excursion and training (see the figure below).
Meanwhile, the methods for each are:
a. Meetings: kick off and post workshop meeting were carried out at this project with the
discussion method approach.

b. Workshop: the teaching method in two way approach was being employed at this event. The
leading scientists provided the data and the material for lecturer, that consist of background
theory, Method and data of the lecture

c. Excursion: the excursion or field trip aims to learn the in site source of natural disaster
(volcano). The participants learnt the background of characteristics of disaster in the volcano

Progress Report: CBA2013-05NSY-Sutrisno
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museum and compare it in the field site. The leading scientists are also prepared the image
data from this in situ site in order to give knowledge for participants to compare the image with
the real feature on earth. Besides that, the cultural experience was also learnt from the local
temple to see the perspective of the local wisdom relating to the disaster.

CAPACITY BUILDING PROJECT:

The Implementation of Multi Sensors Remote Sensing

Technology for ble Disaster M
Workshops Post Workshop
B
Training

Excursion/Field trips

Data and

material

Participants Report énd

preparation Completion of

the project

Post workshop
meeting

Figure 1. Method diagram

d. Post workshop Training: the teaching method in two way approach was being employed at this
event. The leading tutor provide the data and the material for lecturer, that consist of
background theory, Method and data of the lecture

3.0 Results & Discussion

A. Preparation

The preparation aims to manage the workshop and the financial support for selected
participants. The meeting preparation was held prior the project to determine the date of kick off
meeting, the criteria for funded participants and the post meetings. Based on the meeting
discussion, the kick off meeting was better held on 20" September 2011 instead of 10" September
2011 due to the peak session of the proposed hotel.

The criteria for grantee candidate can be determined as follow

a. The applicants should submitted paper through ACRS 2013 website. The topic has to be
related to the theme of workshop (hazards or natural resources topics)

b. The applicants should be registered in the Workshop of “The Implementation of multi
sensors Remote Sensing Technology for Sustainable Disaster Management” and should
apply for financial support (will be developed in ACRS 2013 website if the project is
approved)

c. The applicants should agree to submit closing note regarding the outcome of their
attendance to the workshop and the ACRS scientific conference (the guideline will be
developed in ACRS 2013 website if the project is approved)

d. The applicants papers should be accepted either as oral or poster

e. The age of the participants should be less than 30 at the time of application. Limited
financial support will also provide for those whose ages are less than 40.
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f. The country of the origin should be vary depend on the number of each countries
applicants.

g. |If there is possible to do so, we try to invite more people by maximizing the travel
allowance, that under certain circumstances for the applicants that age are more than 30
will have the half financial support such as airfare only or accommodation only.

h. Successful applicants will get the financial support for the workshop and the whole event of
ACRS 2013.

Meanwhile the schedule for inviting the grantee or financial support candidates are:

Project Activities Date Objective Output
1 | Criteria for the financial | End of May Deriving criteria Matrix of granted support
support selection, time for selection, criteria, travel
schedule and other timeline for administrator
administrative selection process | arrangement
preparation of candidates and
administrative
arrangement
2 | Call for participation: End of May _ | Inviting applicants | List of applicants/
abstract submission 28 July 2013 countries
and travel request
3 | Selection of the 29 July—-4 Selecting the best | List about 20s successful
financial support August candidates for candidates
candidates attending the
workshop

according to the
criteria which will
represent
countries among
Asia Pacific region

4 | Notification of 5 August 2013 | Announcing the Letter of announcement
successful candidates result of selection | to the successful
to the successful candidates
candidates
5 | Preparing the 6 August—1 Preparing the Ticket, accommodation
administration of the September travel and visa support for
successful candidates 2013 arrangement to successful candidates
to attend the the successful
workshop, travel and candidates
visas

6 | Participants attending 20-24
the workshops and 34™ | October 2013
ACRS

B. Kick Off Meeting

A kick off meeting has been held in Bogor Permai at 20 September 2013 as the preparation for
running a workshop. The result of the kick off meeting indicates the need to transfer the new
technology of:

Progress Report: CBA2013-05NSY-Sutrisno



CBA2013-05NSY-Sutrisno-FINAL REPORT

a) ALOS-2

ALOS-2 will be carried a L-band Synthetic Aperture Radar (SAR) named "PALSAR-2". SAR has
characteristics of observation under the day-night and bad weather condition. Because of this, it is
very powerful tool for monitoring disasters.
Former Japanese earth observation satellite "ALOS-1" has contributed to many disasters in the
world. And it acquired a lot of information of global change and climate change not only disasters
but only environmental issues. Jaxa (Japan aerospace exploration agency) state that they has been
conducting research and development activities to improve wide and high-resolution observation
technologies developed for DAICHI in order to further fulfill social needs. These social needs include:
1) Disaster monitoring of damage areas, both in considerable detail, and when these areas may be
large 2) Continuous updating of data archives related to national land and infrastructure information
3) Effective monitoring of cultivated areas 4) Global monitoring of tropical rain forests to identify
carbon sinks. These issues seem can be the need of the workshop.

The next workshop will introduce examples of disasters from earthquake, volcano, flood, and
landslides fields. And lecturer will introduce examples of forest monitoring to understand global
change because it related to RISK of disaster at the least.

b) UAVs (Unmanned Aerial Vehicle)

According to the UVS International definition, a UAV is a generic aircraft design to operate with no
human pilot on board. Meanwhile, the definition of disaster may content at any situation natural or
manmade that poses a threat to life, property or the environment (Brewer, 2010). Therefore the
key issues of using UAVs for disaster management may include its ability to

Match the sensor and airframe to the “event.”

Provide autonomous or “remote operation”

capabilities to sensor.

Provide capabilities for data telemetry.

Examine data compression if required to telemeter

large data volumes.

Capabilities for data handling on ground.

Information distribution to community.

AN N N N N SR

During any disaster the priorities for emergency responders and managers remain the same, i.e ;
protect lives, property, environment and indeed recovery processes. This can be fulfilled by UAVs.
The workshop will introduced data acquisition using UAVs, and the photogrammetric data
processing pipeline, Real-time, on-line and off-line processing, Emphasis is on the processing of UAV
images.

c¢) Introduction to GEOSS

Introducing GEOSS (Global Earth Observation System) to learn the future network about remote
sensing data and any disaster method. Information from GEQOSS website: “This ‘system of systems’
will proactively link together existing and planned observing systems around the world and support
the development of new systems where gaps currently exist. It will promote common technical
standards so that data from the thousands of different instruments can be combined into coherent
data sets. The ‘GEOPortal’ offers a single Internet access point for users seeking data, imagery and
analytical software packages relevant to all parts of the globe. It connects users to existing data
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bases and portals and provides reliable, up-to-date and user friendly information — vital for the work
of decision makers, planners and emergency managers. For users with limited or no access to the
Internet, similar information is available via the ‘GEONETCast’ network of telecommunication
satellites”

GEOSS is the best solution for accessing the earth observation satellite sata. Global change research
may use the data for their study, especially dealing with disaster issues. However, high resolution
data seems become a problem for more accurate and detail information

The result of Kick off meeting are:

1. Need to study the capability of the ALOS-2 for disaster management

2. Need to study the capability of UAVs in managing the disaster.

3. Due to the limitation of time, The GEOSS introduction will be explained at the post workshop
meeting

4. Regional experience in disaster will be explained during the excursion, taking the Mount
Batur as the example. The UAVs practise will also held if all of the clearance regulation has
been successfully approved. Participants will also learn the volcano disaster characteristic in
Mount Batur museum supporting by the Alos-2 image.

Completeness of the kick off meeting materials can be seen in Appendix 1.

C. Grantee Processes

The selection process resulted in 26 participants, they are:

NO NAME County Of Origin
1 Mr. Anugrag Aeron India

2 Ms. Anjillyn Mae Cruz Perez Philippines
3 Ms. Ati Rahadiati Indonesia
4 Mr. Bui QuangThanh Vietnam

5 Ms. Christmas de Guzman Philippines
6 Mr. Dadan Ramdhani Indonesia
7 Ms. Hang Nguyen thiThuy Vietnam

8 Mr. Heru Sulistyo Indonesia
9 Mr. Hua Su China

10 | Ms. Intareeya Sutthivanich Thailand
11 | Mr. Junyi Huang Hongkong China
12 | Mr. Krisna Prasad Bhandari Nepal

13 | Ms. Le Van Anh Vietnam

14 | Mr. Md. Raffi Uddin Bangladesh
15 | Mr. Muhammad Ikhwan Bin Jamaluddin Malaysia
16 | Mr. Nguyen Kim Anh Vietnam
17 | Mr. Pawan Kumar India

18 | Mr. Reiza Muhammad Ariansyah Indonesia
19 | Mr. Ronglun Qin Singapore
20 | Mr. Ryoichi Furuta Japan

21 | Mr. Tam TzeHuy Malaysia
22 | Ms. Vandana India

23 | Ms. Virany SENGTIANTHR Lao

24 | Mr. Xiaoping Du China
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NO NAME County Of Origin

25 | Ms. Habibeh Valizadeh Avan*) Iran

26 | Mr. Sherzod Zaitov *) Uzbekistan

1 Prof Armin Gruen Switzerland
Committee

1 Ms. Alinda T. Zain Indonesia

2 Mr. Asep Darmawan Indonesia

3 Mr. Bambang Surya Indonesia

4 Mr. Muh.Evri Indonesia

5 Ms. anthy T. Hidayat Indonesia

*) Do not show up at the event. Ms.Habibeh Valizadeh Avan did not show up because she has to
migrate to Canada at the day of the workshop, Mr.Sherzod Zaitov did not show up for no
reasons.

D. Capacity Building Workshop “The Implementation of Multi Sensors Remote Sensing
Technology for Sustainable Disaster Management”

The workshop was held on 20 to 21 October 2013 at Discovery Kartika Plaza hotel — Kuta, Bali.
Attended by More than 60 people, the 2 days workshop was held with the following agenda

Sunday, 20 October 2013
Venue: Arjuna Room, Discovery Kartika Plaza Hotel, Bali

Time Program Person in Charge
08.00-09.00 | Registration Committee
09.00-09.10 | Opening The workshop Dr. Dewayany Sutrisno
09.10-09.40 | Sharing Knowledge Dr. Dewayany Sutrisno
09.40- 10.00 | Coffee break Committee
10.00-11.00 | Introduction of Japanese new earth observing Dr. Ryoichi Furuta**)

satellite "ALOS-2". management
11.00-12.00 | Utilization for management of global change Dr. Ryoichi Furuta**)
12.00-13.00 | Lunch Committee
13.00-15.00 | Utilization for management of disaster due to Dr. Ryoichi Furuta**)
climate change
15.00 - 15.15 | Coffee break
15.15-16.15 | Fundamental-1: Data acquisition in Prof.Armyn Gruen
Photogrammetry — concepts and systems
Satellite, standard aerial, UAV and terrestrial
approaches
16.15-17.30 | Fundamental-2: The photogrammetric data Prof.ArmynGruen
processing pipeline Real-time, on-line and off-line
processing Emphasis is on the processing of UAV
images

**) Dr. Ryoichi Furuta was represented Dr.Eisuke Koizumi, because he has other duties outside of
RESTEC
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Monday, 21 October 2013
Venue: Arjuna Room, Discovery Kartika Plaza Hotel, Bali

Time Program Person in Charge
09.00—-12.00 | Attending The opening Ceremony of ACRS 2013 Committee
and keynote speeches from international experts
12.00—-13.00 | Lunch Committee
13.00-16.00 | Technical training Of high Resolution images: Rongjun Qin
Automated triangulation, DSM generation,
Ortho-image generation
16.00-17.00 | Panel discussion Prof.ArmynGruen/ gin

17.00 - 18.00 | Participants closing note Dr. DewayanySutrisno

Wednesday, 23 October 2013

09.00 - 16.00 Field Work and Technical excursion Committee
- Welcome performance Committee
- visit the Mount Batur volcanology museum Committee
- site visit to "Mount Batur" Committee
- Local culture knowledge Committee

(a) Result of the Workshop

Sunday, 20 October 2013

The participants learnt the role of new technology satellite for disaster management. The new
technology was launched due to the Japanese nature condition that is vulnerable to natural
disaster such as earth quake, tsunami and volcanoes eruption. Japan and Indonesia are the two
countries that have grieve experience regarding the tsunami. Therefore, this new technology
hopefully will assist us in managing the precaution, emergency response and recovery base on their
tsunami infliction.

Other Asia Pacific countries that have sea, island and coast are possibly affected by tsunami, such as
the condition when Aceh tsunami outspread everywhere to the countries locate within the indian
Ocean. And so did the Japanese tsunami that also threaten the coastal and archipelagic state along
the Pacific Ocean. Besides that, the disaster such as landslide, flood, forest fire, global and climate
change and other human and nature disaster are needed to be mitigated and managed using any
new satellite technology. Therefore, this technology gives opportunity to the participants to explore
the capability of any new technology to manage their problem dealing with disaster. The leading
scientist shared with them:

v' Overview, Improvement from and Expectations of new satellite technology
Leading scientist explained that JAXA has conducted research and development activities to
improve wide and high-resolution observation technologies for further fulfil social needs. This
new technology has the capability:
o Disaster monitoring:

- To contribute to the nation’s disaster prevention activities through fast access to damaged
areas during serious disasters in Japan, Asia and so on, as well as continuous monitoring of
subsequent disasters and/or recovery/reconstruction status over the areas.

- To contribute to improving disaster prediction accuracy, etc. by providing disaster-related
organizations with InSAR data necessary for deformation forecast/monitoring.
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o Global forest monitoring:
- To contribute to solving global warming issues by providing related organizations with data
derived from global monitoring of tropical rain forests to identify carbon sinks.
And other land monitoring, agricultural monitoring and natural resources exploration .

The leading scientist also explained that, the imageries of new technology is able to :

a) contribute the scientific approach to the disaster management activities as part of the
social infrastructure by providing wide and high-resolution observation data during
large-scale natural disasters in Japan and foreign countries. It will be based upon
technology developed for ALOS, and feedback gained through its use.

b) promote data utilization for needs including land and infrastructure management and
resource management (Jaxa, 2012). In the future, this new technology hopefully will
monitor, prevent and mitigate the disaster impact and assist any effort regarding the
emergency respond and post disaster management

v’ Tutorial of new satellite technology
The leading scientists shared with the participants, the implementation of the imageries of this
new technology in handling the disaster, especially in its utilization for management of global
change, such as de-forestation/re-forestation monitoring, volcanic activities and earthquake
monitoring, and its utilization for management of disaster due to climate change such as flood
monitoring and landslides monitoring.

v Overview of the Data acquisition in Photogrammetry — concepts and systems Satellite, standard
aerial, UAVs and terrestrial approaches

The leading scientist shared the acquisition of high resolution images and remote sensing for
disaster management. The platform may be vary from satellite, space borne, stratospheric,
aerial, UAVs (helicopter, airplanes) and terrestrial platform and he shares each images derived
from sensor’ in each platform capability in analysing the disaster, such as for earthquake,
tsunami, flooding and other global and climate change issues. These issues must be dealing with
the resolution of each images, i.e:

e Satellite images<5m

e Aerialimages <20 cm

e UAVsimage<10cm

e Terrestrialimage <1cm

These images should attain the response planning that able to:
1. Development of damage simulation model

2. Method to rapidly assess damage

3. Models to allocate limited resources in an optimal way

The leading scientist believed that the above model and method can be accomplished by high
resolution images on board of UAVs platform due to its ability to obtain detail information of
remotely or hazardous area that impossible to be visited by human. The model derived from
this images can support emergency response and recovery management.

Monday, 21 October 2013

v" Opening ceremony of 34" ACRS 2014
The participants attend the opening ceremony of 34™ ACRS 2013

CBA2013-05NSY-Sutrisno-FINAL REPORT
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v' Current issues of remote sensing technology speeches by world/international experts/leading
scientist. The participants may improve their knowledge by attending this session which offer
the delegate with the new development of remote sensing technology

v’ Training of automated triangulation, DSM generation and Ortho-image generation

The leading scientists shared how to obtain earth information using UAVs and how the imageries
derived from UAVs was being processes for further utilization. The technique to make the image
ready were including generate DSM, triangulation and ortho-images. The leading scientist
believed that UAV is flexible for the disaster reaction, Safe to the pilot and Low cost way to
obtain information. Some problems can be found in implementing this platform such as small
UAV can only map small area, sometimes not easy for applying permissions, sometime the
battery problem are existed, risk of fail and signal interferences sometime happened.

The detail information of overview, tutorial and training can be seen in Appendix 2

v’ Sharing Knowledge
In this session, the participants expressed their benefit in attending the workshop and their
future hope in implementing their knowledge that was obtained from their workshop and the

whole ACRS event.

The detail of participants expression were described in the following closing note in Appendix C.

Wednesday, 23 October 2013

v Field Work and Technical excursion

Mount Batur was selected as the excursion destination to give participants more better
understanding about the characteristic of an active volcano, its hazardous, and how to spatially
manage and monitor its activities. After Mount Agung, Mount Batur is one of the most sacred
mountain and an active volcano in Bali. On September 20, 2012 UNESCO has made Mount Batur
Caldera a part of the Global Geopark Network.

Participants were learned the history mount Batur eruption in the Mount Batur Museum (Museum
Gunung Batur). The museum was established to educate the public on both the dangers of
volcanoes as well as the positive contribution they make to mankind. The characteristics of the
Mount Batur, its eruption pattern, comparing with other volcanoes, are exhibited in this museum.
Even, the simulation of the after Christ eruption of Mount Batur and the video of the Mount Batur
eruption were also played in the museum.

Figure 2. Mouh?Batur Museum
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Participants were also have a site visit to Mount Batur and studied its characteristic using the ALOS-2
images hand out

Figure 3. Mount Batur (Alos Figure 4. Mount Batur, Bali
Palsar, 2013)

Information:

(GunungBatur) is an active volcano located at the center of two concentric calderas north west of
Mount Agung, Bali, Indonesia. The south east side of the larger 10x13 km caldera contains a caldera
lake. The inner 7.5-kilometer-wide caldera, which was formed during emplacement of the Bali (or
Ubud) ignimbrite, has been dated at about 23,670 and 28,500 years ago (Sutawidjaja et al. 1992)

The southeast wall of the inner caldera lies beneath Lake Batur; Batur cone has been constructed
within the inner caldera to a height above the outer caldera rim. The Batur strato volcano has
produced vents over much of the inner caldera, but a NE-SW fissure system has localized the Batur |,
I, and lll craters along the summit ridge. Historical eruptions have been characterized by mild-to-
moderate explosive activity sometimes accompanied by lava emission. Basaltic lava flows from both
summit and flank vents have reached the caldera floor and the shores of Lake Batur in historical
time. The caldera contains an active, 700-metre-tall strato volcano rising above the surface of Lake
Batur. The first historically documented eruption of Batur was in 1804, and it has been frequently
active since then. The substantial lava field from the 1968 eruption is visible today when viewed from
Kintamani, a town that straddles the southwest ridge of the greater caldera (Sutawidjaja et al. 1992)

The caldera is populated and includes the two main villages of Kedisan and Toya Bungkah. The locals
largely rely on agriculture for income but tourism has become increasingly popular due to the

relatively straightforward trek to the summit of the central crater (Langston-able, 2007)

The lake, Danau Batur, is the largest crater lake on the island of Bali and is a good source of fish.

E. Post Workshop Meeting

Sunday, 27 October 2013

v" Post workshop Meeting:
Post- workshop meeting was held in Werdhapura hotel Sanur — Bali at 10.00 am to 15.00 pm in
accordance with 34™ ACRS summer school host by Udayana University and Indonesian Society for
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Remote Sensing. The topic of discussion was dealing with :
a) Evaluation of the workshop
b) Evaluation the whole implementation of the project
c) The propose capacity building in Indonesia following the implementation of the workshop.

The result of the meeting was:
1. The workshop has been successfully held and the objective of the workshop has been
achieved, i.e

a. The participants have been aware about the development of the remote sensing
technology to manage the disaster and global change issue (expressed in the participants’
closing note)

b. Sharing, transferring and networking about the new technology and the disaster/global
change issue has also been done within the workshop and the whole ACRS event
(expressed in the participants’ closing note).

c. The workshop has been awaken the awareness of the scientists and the early career
regarding the catastrophe that lurking the Asia pacific region

d. Cooperation among participants has been established by proposing research cooperation,
training invitation to participants and other conference, seminar and workshops invitation
are being offered to all participants

e. The participants thinks about the implementation of the theories and technique of remote
sensing in their home countries (expressed in the participants’ closing note)

f.  The need of more practical training of both technology was also proposed by participants
after the failure to held the short field exercise due to the security and operation obstacles.

2. As the countries that face many disasters, Indonesia agree to implement the high resolution
satellite technology for monitor, mitigate, emergency responses and recovery management of
multi disasters

3. The next activities should been done following the workshop

4. Post workshop training was being proposed in this meeting such as

a. Remote sensing for global change issues, with study case of its impact in west java or
Jakarta due to seasonal flooding and sea level rise
Remote sensing for global change issues , with the issues of coastal and marine approach

c. Remote sensing for monitor, emergency response and recovery management of natural
disaster such as volcanoes eruption. This issue was taken into account due to the raising
activity o some volcanoes in Indonesia, such as Sinabung, merapi and anak Krakatau.

d. Advance remote sensing training using other sensor or imageries

Regarding no (4), the meeting participants agree to held the post workshop training in West Java

under certain circumstances:
a. The training will be an advance remote sensing application for the impact of global
climate change, such as flooding
Using other Remote sensing imageries
Should be done in the university that has limited facilities in remote sensing
laboratory or practise.

v

e. Post Workshop Training: Multi sensor remote sensing for disaster management : A Remote
Sensing Analysis

Saturday, 5 — 6 April 2014

Post workshop training was held at Ibnu Khaldun University (UIKA) , bogor in 5 — 6 April 2014. The
training is the second session of the whole training that was held on 29 to 30 March 2013 and 5 -6
April 2014. The issue of the training was taken into account to develop the skill of the students in
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some of the university in west java regarding the flooding that hit java island recently as the impact
of environment change and the climate change issues. Here, the students learn to monitor, mitigate
and modelling the emergency or recovery management by implementing the remote sensing
technology. Ciliwong River was taken as the study area since landslide, annual flooding, flash flood
are quite often occur along the river bank and the lowland area such as Jakarta. Flood disasters are
shown to account for about a third of all natural disasters with the trend of worrying upward and be
responsible for over half the death (Knight and Shamseldin, 2006). A hydrological or catchment area
modelling may assist to mitigate the impact of flooding (Flemming, 2002). In this occasion, the
trainee learnt the model by using remote sensing data, such surface hydrological modelling and
terrain analysis.

Based on the remote sensing data, the trainee is also learnt to map the technical planning to
manage the disaster such as emergency, mitigate and recovery (DDR Indonesia, 2012). Field check
was also employed to obtain the accuracy of the assessment in the second day (fourth day of total
training).

The agenda of the training can be described as follow:

Saturday, 29 March 2014
Training of Information system by Ibn Khaldun University (UIKA)
Sunday, 30 March 2014
Other field observation by UIKA
Saturday, 5 April 2014
Training of multi sensor remote sensing technology for disaster management: a remote
sensing analysis

Date, Time Activities Representative
08.00-09.00 Registration Committee
09.00-10.00 Forewords and introduction from Committee

The dean of the technical sciences
faculty, President of ISRS and
Waindo Spectera

10.00- 10.15 Coffee break

10.15-12.00 Applied Remote sensing 1 Mr Antonius K.

12.00-13.00 Lunch

13.00-16.00 Applied Remote sensing 2 Ms.Antonius K

16.00-16.15 Coffee break

16.15-17.00 GIS application based on Remote ISRS and integrasia
sensing

Sunday, 6 April 2014

08. 00 - 14.00 Field observation Committee

14.00 - 15.00 back to campus Committee

15.00 - 18.00 Re-interpreted and spatial report Committee

18.00-18.30 Break

18.30-20.00 Dinner and Closing Committee

The result of the training is able to improve the skill of the students in Remote sensing, especially in
managing the river flooding.
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Figure 5. Post Workshop Training: Multi sensor remote sensing for disaster management : A Remote
Sensing Analysis. Bogor, 5 April 2014

Figure 6. Surface Hydrological modeling (Radityo, Figure 7. Terrain analysis
2010)

4.0 Conclusions

The workshop of Multi sensor remote sensing technology for disaster management has indicated the
need for this technology for earth observation management related to either disaster or any global
change issues. The early warning system can be provided for precaution and saving the nature and
human life, and so does for emergency response, monitor the damage area, recovery and any post
disaster management processes.

The utilization of ALOS-2 are able to manage and give information any disaster related to the earth
qguake, global change and climate change issues that definitely needed for manage the sustainable
earth. Meanwhile, the utilization of UAVs are importance for monitoring the damage area, rescue,
recovery and managing the post disaster.

Participants are happy to share and accept these new technologies of remote sensing, that that will
able to advance this knowledge and implemented for their own countries not for a distance future.

However, we really regret that due to the security clearance, the UAVs practises cannot be
employed. Indeed, the limitation of time become the obstacle to employ the UAVs practise as well.

Indeed, due to the limitation of time, the announcement of financial support cannot be pronounced
earlier that make the numbers of applicants were less that we are expected.
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5.0 Future Directions

Remote sensing has many platform, sensors and resolution that have their own characteristics,
advantages and disadvantages. In the workshop, the participants have learned two types of Remote
sensing technology to assist them cope with any global change issues as so did the disaster.
However, this two days workshop has limitation in more detail practises in the implementation of
both technology, ALOS and UAVs. In the future, other capacity building such as summer school or
training is definitely needed to improve the skill of the early careers and the young scientists,
especially in the utilization of any Remote sensing technology for global change issues.

Besides that, project cooperation is also need for the implementation of the workshops among Asia
Pacific countries. The project should involve the developing and developed countries. The emphasis
of this project should be able to increase the capacity of early careers and young scientist to solve
the global change problems
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Appendices

APPENDIX 1. Kick off meeting: RS new Technology Preparedness
Bogor Permai, 22 September 2013

Summary:

Global change has become the right issues for the welfare of the mankind. It may cause catastrophe
to the humanity and bring earth to naturally decrease. Human and nature are both affect the global
change issues. Human induced factors may cause flood, landslide, land subsidence and even the
climate change. The nature disaster such as earth quake, tsunami, volcanoes, indeed storm, heavy
rain that seemingly cause by nature but related to climate change are other factors that support di
degradation of the earth surface in the short term but sometime give advantages in the near future.
All of those earth phenomenon are easily monitored and managed by remote sensing technology.
Relating with the advancing remote sensing technology up to the highest and detail capability to
monitor any earth objects characteristics, a workshop has to be held in order to increase the
capacity of the youth in coping with the world catastrophes. The kick off meeting was held to
introduce the right issues of remote sensing technology dealing with disaster. Whether the remote
sensing new technology such as ALOS and UAVs will meet the need of rapid information for monitor,
early warning, emergency response and recovery management of any disaster and global change
issues, should be discuss in this kick off meeting.

Participants list

1  Ir. Mahmud Raimadoya 19 Dr. Wiwin Ambarwulan
Bogor Agricultural University Geospatial Information Agency
Jalan Raya Padjajaran Bogor Jalan Raya Jakarta bogor Km 46
ergebe@yahoo.com cibinong

w_ambarwulan@yahoo.com

2 Ariani Andayani, S.Si, M. 20 Sri Lestari
Agency for marine affairs and fisheries Geospatial Information Agency
research and development Jalan Raya Jakarta bogor Km 46
Jalan Pasir Putih, Jakarta cibinong
arianiandayani@gmail.com Kentari@gmail.com

3 Dr. Mulyanto Darmawan 21 Dr. Ruandha Agung
Geospatial Information Agency Ministry of Forestry
Jalan Raya Jakarta bogor Km 46 cibinong Jalan Gatot Subroto Jakarta
drmoel@yahoo.com ra.sugardiman@gmail.com
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Dr. Nani Hendiarti

Agency for the Assessment and Application
of Technology (BPPT)

JIn MH Thamrin No 8
nanihendi@gmail.com

Dr. Janthy Hidayat

Pakuan University

Jalan Pakuan Bogor
janthy_sis@yahoo.co.id

Dr. Alinda Zain

Bogor Agricultural University
Jalan Raya Padjajaran Bogor
linda_medrial@yahoo.com

Dr. Rokhis Komaruddin

National Institute for Aeronautical and
Space (LAPAN)

Jalan Raya Lapan Pekayon
ayahale@gmail.com

Dr. Agustan

Agency for the Assessment and Application
of Technology (BPPT)

JIn MH Thamrin No 8
uttank@gmal.com

Dr. Wikanti Asriningrum

National Institute for Aeronautical and
Space (LAPAN)

Jalan Raya Lapan Pekayon
wikantia@yahoo.com

Dr. Rizatus Sofia

Indonesian center for agricultural land
resources research and development
Cimanggu Bogor
rshofiati@litbang.deptan.go.id

Dr. M.Evri

Agency for the Assessment and Application
of Technology (BPPT)

JIn MH Thamrin No 8
evri.jp@gmail.com

Dr. Baba Barus

Bogor Agricultural University

Jalan Raya Padjajaran Bogor
bababarus61l@gmail.com

Laju Gandharum

Agency for the Assessment and Application
of Technology (BPPT)

JIn MH Thamrin No 8
lajung@gmail.com
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27
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30

31

Rochma Widia Lestari

Institute for marine research and
observation — bali

Prancak Bali
rochmawidia@yahoo.co.id

Ir. Camprawati, M.Sc

Ministry of public work

Jalan Patimura Jakarta
camprawati@hotmail.com
Yosef Prihanto

Geospatial Information Agency
Jalan Raya Jakarta bogor Km 46
cibinong
putranusa212@yahoo.com

Dr. Afiat Anugrahadi
University of Trisakti

Jalan Kyai Tapa Jakarta
afiat_anu@yahoo.com

Letkol. Chk. Asep Darmawan SH,
M.Si, M.H

Indonesian Society For Remote
Sensing

Farida Loho
Smailling tour Bali
farida@smailingbali.com

Heru Sulistyo

Informatics management university-
Indonesia

Herus@gmail.com

Meuthia Djoharin, S.Komp
Agency for the Assessment and
Application of Technology (BPPT)
JIn MH Thamrin No 8

Ir. | Nyoman Gde Ustriyana, MSc
Udayana University

Jalan Raya Sudirman Bali
Komingbudi@gmail.com
Bambang Sulistyo

Bengkulu University
bambangsulistyounib@gmail.com
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Jalan Raya Jakarta bogor Km 46 cibinong
gatothp@gmail.com

Ir Gathot Winarso,M,Sc

National Institute for Aeronautical and
Space (LAPAN)

Jalan Raya Lapan Pekayon
gathot_winarso@hotmail.com

Rismauli Yambunan

Ministry of Tourism and Creative economy
Jalan Merdeka Barat Jakarta

Drs. Budi Suhardi

Indonesian Agency for Meteorology,
Climatology and Geophysics

Jalan Angkasa Kemayoran
budi.suhardil3@gmail.com

Agenda/Programme

32

33

34

35

Lisa Rukmi Utari

Waindo spectera

Jalan Pejaten Raya Jakarta
lissa@waindo.co.id

Diah Saraswati
Waindospectera

Jalan Pejaten Raya Jakarta
diah@waindo.co.id

Supriyatna

National Institute for Aeronautical
and Space (LAPAN)

Jalan Raya lapan pekayon
yats45@yahoo.com

Dian Ardiansyah

Geospatial Information Agency
Geospatial Information Agency
Jalan Raya Jakarta bogor Km 46
cibinong
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KICK OFF MEETING RS NEW TECHNOLOGY PREPAREDNESS
20 September 2013- Wisma Bogor Permai— Indonesia

08.30 —09.30 Registration

09.30 —10.00 Opening Ceremony
Dr. Mahmud Raimadoya (ISRS advisory board)

10.00 —10.15 Coffee Break

10.15 —11.45 A brief Introduction to The Implementation of multi sensors remote
sensing technology for disaster management project
Dr. Dewayany Sutrisno

11.45 —12.15 The Global Change issues and Remote Sensing
Dr. Mulyante Darmawan

12.15 - 1330 Break and hinch

13.30-14.00 The advance remote sensing technology for disaster management
Dr. Dewayany Sutrisno

14.00 —14.30 Introduction to GEOSS
Dr. Nani Hendiarti

14.30 —15.00 Coffee Break

15.00 —16.00 Group Discussion and brain storming

16.00 —16.30 Resume of The kick off meeting

16.30 —17.00 Closing speech

Funding sources outside the APN

Organization Type of support Amount
1. Indonesian §oaety For Meeting material, administrative staff
Remote Sensing
2. Geospatial information Meeting staff honoraria, USD 1000
Agency
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List of Young Scientists

1  Heru Sulistyo 4  Dian Ardiansyah
Informatics management university- Geospatial Information Agency
Indonesia Geospatial Information Agency
Herus@gmail.com Jalan Raya Jakarta bogor Km 46

cibinong

2 Rochma Widia Lestari 5  Ariani Andayani, S.Si, M.
Institute for marine research and Agency for marine affairs and
observation — bali fisheries research and development
Prancak Bali Jalan Pasir Putih, Jakarta
rochmawidia@yahoo.co.id arianiandayani@gmail.com

3 Reiza Ariansyah
Indonesian society for Remote sensing
Jalan Raya Jakarta Bogor
Reiza.dina2008 @gmail.com

Presentation

a. The Global Change issues and Remote Sensing: Dr.Mulyanto Darmawan

~ -
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L, e 2
¥ ALRST ARN B AT APN
KICK OFF MEETING How Remote Sensing Technology Assists people to
REMOTE SENSING NEW TECHNOLOGY PREPAREDNESS manage the global features
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R
The Global Change issues and o

Remote Sensing

MULYANTO DARMAWAN
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WHAT IS THE GLOBAL CHANGE ISSUES:
1. Climate change impact
* numerous effects on earth features: storm, rain,
drought, sea level rise etc
2. Population increased
* Effects land conversion for food, dwellers and
others
3. Land conversion
* Less primary forest for urban, rural and
agricultural development

ﬁ <
&

Cror e

Increasing Temperature
Many are agreed that climate change may be € P

one of the greatest threats facing the planet. Global Temperature, 1880 - 2011

Land = Ocean Index: 1951-19808ase
Recent years show increasing
temperatures in various regions, and/for
increasing extremities in weather patterns.

Femuer atuw e Anvaemady -

1980 000

oy maP IR

GLOBAL TEMPERATURE CHANGE ANALYSIS FOR REMOTE SENSING DATA INCREASING EXTREMITIES IN WEATHER PATTERNS BY REMOTE SENSING DATA

O e e e o | S ]
Source: GISS Surface Temperature Analysis, NASA Goddard

Institute for Space Studies, accessed January 30, 2011 (Meteasat-7) capturnd the extraardinary size of typhoon Hiayan as it approached the
Philippines, Source, © 2013 IMASEUMETSAT

Gaostationary satellites of the Japan Meteorological Agency (MTSat 2) and EUMETSAT
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Example of Microwave remote sensing for extreme wheather Climate satellite 23 April 2008 — 07.00 WIB

Prabws, 2 september 2010

Rain Intengity

STORMTRACK
(POTENSI CUACA EKSTRIM)

Mulyona R. Prabowo, Geocampus 2 septermnber 2010

MulycnoR. Prabowo, Geocampus 2 september 2010
\
The 34 '&l

Tropical cyclone analysis
02 September 2010, 00 UTC =I= _é_?ﬁ._g ABN

Land cover change is increasingly affecting the biophysics, biogeochemistry,
and biogeography of the Earth's surface and atmosphere, with far-reaching
conseguences to human well-being,

Globalland cover facilities,
http:/fglefumd edu/services/landcoverchange/landeavershtmi

Bk —

«  Gambar: Citra Satelit 02 September 2010 pukul 00.00 UTC TC Kompasu, TC Lionrock, TD 1LOW

The 34" J} The H° a}
BRACRST APN BN ACRS™ A DN

mariuliing

LAND CONVERSION THROUH REMOTE SENSING

URBANG GROWTH IN JAKARTA
Landsat M55 and TW data

Rhandonia Brazil defarestation using Madis Data
http:ffwww.bu.eduflcsc/research/global-land-cover/
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The spreading of volcanicash
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D‘I‘H ER IMPACT ON GLOBAL CLIMATE CHANGE
1. Rapid changes in global temperature
2. Small average global temperature change can have a big
impact
3. Extreme Weather Pattems
1. Super-storms
2. Extreme weather events on the increase
4. Ecosystem Impacts
5. Rizing Sea Levels
6. Increasing ccean acidification
7. Increase in Pests and Disease
8. Failing Agricultural Qutput; Increase in World Hunger
9. Agriculture and livelihoods are already being affected
10. Women face brunt of climate change Impacts

THANK YOU VERY MUCH FOR
YOUR ATTENTION
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f.

The advance remote sensing technology for disaster management: Dr.Dewayany Sutrisno

e 1
e {8 By

KICK OFF MEETING
REMOTE SENSING NEW TECHNOLOGY PREPAREDNESS

The advance remote sensing
technology for disaster management

Dewayany Sutrisng

Remate sensing technolegy | Maniter, cbserve , the best resources
data for global disaster management

A~ mw'g:.
T ARN B AT APRN

SAMPLECE REMONE SENSING. DALATON DIV IER SAMPLE OF REMOTE SENSING DATA FOR DISASTER

VOLCANO ERUPTION

Courtey of Doni K ushandana, Lapan

Yogyakarta Earthquake

LY
ACRS i
E St ABN ={= Siniad JA'BN

mariuliang

SAMPLE OF REMOTE SENSING DATA FOR DISASTER SAMPLE OF REMOTE SENSING DATA FOR DISASTER

TIDAL CURRENT
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Space Agencies Disaster Management
Human Network > Agencies
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PROPOSED REMOTE SENSING TECHNOLOGY FOR THE WORKSHOP ALOS-2 mission objectives are to:
1. Disaster Monitoring |includingthe solid earth
1. The planningfor ALDS-2 launched, provide better image for disaster and any research)
global change issues 3 .
2. Unman Aerial Vehicle, Provide better technology for detail disaster 2. Environmentsl manfarnelor sistainalble Esritiin

Farestry, Cryospheric, and sea lce

management issues

3. Matural Resources [Agriculture, Ocean monitoring, and
ALNE 1ol (oS- Dokl - e resources)
s 4, Technology Development for the Future Earth Remote
sensing (satellite and sensar)
dewegy 2012, The deh ALOS Rewearch Announcemend for ALOS-2
Demsamroes AL AT
L MAFIHIIIN
Exarnples of utilization research

+ Land use and land cover change monitoring Examples of major oblectives
¥ Forecasting of sea-state conditions and seas ice for off-shore ¥ Land use and land cower change

epplications ¥ Topography and gealogy
¥ Shiptraffic itoring and fishary mar in coastal waters ¥ Terrestrial ecosystern, agriculture and farestry
¥ Agriculture and farestry management |planting status, agricultural ¥ Climate system, hydrological processes, and water

productivity estimation, vegetationchanges, etc.) resource related research
¥ Matural disasters (forest fires, flooding, landslide, earthquakes, etc.) + Deeanographyand cosstal mone related research
¥ Pollution monitering (oil spill, red tide, etc.) ¥ Process studies for microwave scattering and SAR
¥ Geology and natural resources exploration Interferametry
¥ Applicationsrelated to SAR interferometry (digital elevation models, + Basic studies for measuring accuracy by optical sensars

crustal movements, vegetation distribution, etc.) with fine spatial resolution 2
¥ Developmentof the Geographic Information System (GIS) database + Microwave scattaring, SAR interferometry, and the

it iral L& Polarimetric SAR researches =

¥ Educational use
Jomn A012, The 4th ALDS Research Annowncement fior ALOE- 2
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k%hat is PALSAR Global
osaic _ Comesiec

PALSAR 10m Glokal Mosaic 2009

Sample Imagery
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The 34"

ACRS

Seestrzas, ABPJ

+ lapan had bad experiences of Tsunami as Indonesia

+ ALOE-2 has been developed for those reason, too

+ 15 this new imagery good for the workshop?

+ We are not promoting, but it is batter for early careers
to learn the new imageries from all of the leading
scientists

PROPOSED REMOTE SENSING TECHNOLOGY
FOR THE WORKSHOP

UNMAD AERIALVEHICLE (UAVs) For
Disaster Management

Qur Disaster Recovery Plan
Goes Something Like This...

Key Issues In Use of UAV's For Disaster management : . ) i
The implementation of UAVs for Post Disaster Risk

Management
Planning and execution of response action
Role of geospatial infermation
Disaster Mapping
planningand execution of response action
MNatural Disaster Mapping Requirements
Real time/Rapid processing
High Temporal Resolution
High Detail/Spatial Resolution
Automated Processes

* Match the senser and airframe te the “event.”

« Provide autonomous or “remote operation”™

* Provide capabilities for data telemetry

+ Examine data compression if required to telemeter large data volumess

capabilities to sensor

» Capabilities for data handling on ground

(= 2= - T = T T < O = =

1=
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mn ACAS

ETH will Provide lecture of UAVs

ETH will Provide lecture of UAVs

of Mini UAS (weControl)

ETH=

[pre—
= Duem s ricye vl

P eme—p— Futurer

+ A, i s H E—

. vam ————
oo S T —
Putersd Wt g el + CRETEDY So08ENE

-

— B

Applications of Mini UAVs (weContral)

S ETH="—
Applications of Mini UAVs {weControl)

i

Fuutatres -
» Floodng
+ Landsde A ki
+ Rocksice.

Sowrd

- Mas=iko Nagal
Aataninwstste of Techralapy IAIT]
Casinlermatin Conter

Example of Flood Monitoring using UAVs

BAFINI AR L

GPS Camera

PLEASE SUBMIT YOUR COMMENT

THANK YOU VERY MUCH
FOR YOUR ATTENTION
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g.

Introduction to GEOSS: Dr.Nani Hendiarti

o
KICK OFF MEETING
REMOTE SENSING NEW TECHNOLOGY PREPAREDNESS

Intreduction to GEOSS

Nani Hendiarti

Bridgng Eusisinable,
b e, 6. 4 et AL

BarTH TR

WHAT IS GEOSS?

A group on earth observation

The Global Earth Observation System of Systems will provide
decision-support tools to a wide variety of users. As with the
Internet, GEOSS will be a global and flexible network of conten
providers allowing decision makers to access an extraordinary £
of information at their desk.

g fveww ensthabservarions. arg,/pess shiml

A The sé*a;

WHAT IS GEQSS?  hewwwsarthobientions. crg/geoss shim!

#* The Global Earth Observation System of Systemsis
simultaneously addressing nine areas of critical importance to
people and society.

++ It aimsto empower the international community to protect
itself against natural and human-induced disasters, understand
the environmental sources of health hazards, manage energy
resources, respond to climate change and its impacts, safeguard
water resources, improve weather forecasts, manage
ecosystems, promote sustainable agriculture and conserve
biodiversity. GEQSS coordinates a multitude of complex and
interrelated issues simultaneously.

# This cross-cutting approach avoids unnecessary duplication,
encourages synergies between systems and ensures substan®
economic, societal and environmental benefits.

g e

mr pcAs?

Concept of Sentinel Asia

e

Observation
system is
urgently needed

Miservay Haaster
A Capaciy Bwilding — Mawagemens

WHAT IS GEOSS?  nep:iwnw sorthabservations onpfpsss shim!

£ This ‘system of systems’ will proactively link together existing and
planned observing systems around the world and support the
development of new systems where gaps currently exist.

% It will premote cemmon technical standards so that data from the
thousands of different instruments can be combined into coherent data
sets,

“ The ‘GEOPortal’ offers a single Internet access point for users s
data, imagery and analytical software packages relevant to all g
glabe.

up-to-date and user friendly information - vital for the work.g
makers, planners and emergency mManagers.

ﬂ ST
1 b - et
GEOQSS will yield a broad range of sacietal benefits, natably:

+ Reducing loss of life and property from natural and human-induced disasters;

¥ Understanding environmental factors affecting human health and well-being,

¥ Improving the management of energy resources,

+ Understanding, assessing, predicting, mitigating, and adaptingto climate
variability and change,

¥ Improving water resource management through better understanding of the

water cycle,

Improving weather information, forecasting and warning,

Improving the management and protection of terrestrial, coastal and ma

ecosystems,

Supporting sustainable agriculture and combating desertification, ands

Understanding, monitoring and conserving biodiversity.

hitpdfwwwearthobssnations. ong/peoss sfiml

L

s,

Final Technical Report: CBA2013-05NSY-Sutrisno



D) achs™ ARN mr acis? Apy

L e
The GEOSS Data Sharing Principles
One of the first accomplishments of the Group on Earth Observations was the
acceptance of a set of high level Data Sharing Principles as a foundation for
GEQSS, Ensuring that these principles are implementedin an effecmre yet
flexible manner ins a major chall The 10-Year Impl Plan
says "The societal benefits of Earth observations cannot be achieved without
data sharing™ and sets out the GEOSS Data Sharing Principles:

2

= There will be full and open exchange of data, metadata and products
shared within GEDSS, recognizing relevantinternational instruments an:
national policies and legislation;

= All shared data, metadataand products will be made availablewith
minimum time delay and at minimum cost;

= All shared data, metadata and products being free of charge or no more
than cost of reproduction will be encouraged for research and educa

httpsfwww earthobservotions. ong/geoss. shimi

Global Earth Observation System of Systems
(GEOSS)

/ INTEGRATED —\\
Ling. gy

Earth Observation
Data Interoperability Arrangement

Global Earth Observation System of Systems
(GEOSS)

Source: Soce:
Research Flow for Mapping Technology ~ oiwiomes Challenge for Data Management & onnis, o, o
Gesinformaticss Canter Fusion Gegiriomaticas Ceste
o —— T =
= 0GC —ew FData B
Syntax Interoperability .’: and Fusion “‘:} Sk
Proposal of Standan Schema and Inbefao:. L i ———

1t im ot encusgh fer diverdied Gen petis

Viaalizkg divirsiicd diia, > 4 Heterogeneous Data
e ——— = i
Ll s AR B Tasts quuslity cheching, Emerpency mespores for disster,
4 5 oh ac
-
TalE

i
a}kw'ﬂf%;ﬁ_ nwn,m.é-l' &
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Agpheatian

Type of Semantic Information pp— [P -
Aslan Institute of Technolagy (UT] = . & s-arard May
bt il Real time Volcano Monitoring - l’.l :

'

- §  Coordinate -
" 1251100

»-.a & P

era ¥

- a o EEEET
e —— M“:’_"{\
» - '
\\\ 4,
Data model
Data schema 5 —— Aslaniratituta of Tachralogy (AT}
= = = Geolrfammaticss Censer

THANK YOU VERY MUCH
FOR YOUR ATTENTION

Kick Off Meeting: Remote

Senting Maw Terhnalnm
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APPENDIX 2. WORKSHOP The Implementation Of Multi Sensors Remote Sensing
Technology For Sustainable Disaster Management

Summary

The advance of remote sensing technology may provide the world to observe, analysis and manage
the nature of the earth easily, especially dealing with the global change issues. Many sensors on
board of satellite, aircraft, mobile and others platforms relating to the spatial and temporal
resolution offer varied detail of information to be implemented in various sciences need. The
development of remote sensing technology has been discussed, disseminated, shared, transferred
and cooperated via an annual remote sensing conference such as Asian Conference on Remote
Sensing (ACRS). The 34th ACRS in Bali that was attended by 1500 participants also offer this change
to all of the world scientist and all of the remote sensing stakeholders, whereas early careers and
young scientists are also part of it. Therefore, the workshop was held at 20- 21 October 2013 that
introduced the new remote sensing image that will be launched at the new satellite platform, i.e
Alos-2 and so does the new methodology of rapid mapping using UAVs. 31 participants are
funded by APN from Bangladesh, China, Hongkong-china, India, Indonesia, Japan, Kenya, Lao,
Malaysia, Nepal, Philippines, Singapore, Switzerland, Thailand, Vietnam, Uzbekistan and Iran.
The last two countries’ participants did not show up. The participants from Switzerland,
Singapore, and Japan were leading scientist that shared their knowledge and technology to
others. The result of the workshops and ACRS 2013 will improve the scientific and technical
capabilities for early careers or scientists in regional Asia Pacific Countries and increasing the
awareness on global change issues to achieve world sustainable environment and livelihood.

List of Participants

1 Mr.Anugrag Aeron 29 Putu Perdana Kusuma
IITR (Indian Institute of Technology, Univ Hindu Indonesia
Roorkee)

Putu.perdana@gmail.com
anuragaeron@gmail.com

2 Ms.Anjillyn Mae Cruz Perez 30 Patric Ozwald

Department of Geodetic Engineering, GTZ/Bapeda NTB

University of the Philippines, Diliman patricoswald@gmail.com

anjillynmae@yahoo.com

3 Ms.Ati Rahadiati 31 Rahul Den Garg
Bogor Agricultural University- Indonesia IIT Roorkeeindia
atir@gmail.com rdgarg@gmail.com
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10

11

12

13

Mr. Bui Quang Thanh

VNU University of Science, Vietnam
National University- Hanoi

kimanh.nguyen2010@hotmail.com
Ms. Christmas de Guzman

Asia-Pacific Network for Global Change
Research; UPLB

cdeguzman@apn-gcr.org
Mr.Dadan Ramdhani

Bandung Institute Of Technology-
Indonesia

dadanramdani67@gmail.com

Ms. Elizabeth Naliaka Wakoli
University of Eldoret, Kenya
wakolizy@gmail.com

Ms. Hang Nguyen thi Thuy

VNU University of Science, Vietham
National University, Hanoi

nguyen.t.thuyhang@gmail.com
Mr.Heru Sulistyo

Informatics management university-
Indonesia

Herus@gmail.com

Mr.Hua Su

Xiamen University — China
gis_suhua@163.com

Ms.Intareeya Sutthivanich
Suranaree University of Technology
NakhonRatchasima, Thailand
intriya2005@hotmail.com
Mr.Junyi Huang

Department of Geography, Hong Kong
Baptist University

12466638@life.hkbu.edu.hk
LZ You Oyang

National Central University

32

33

34

35

36

37

38

39

40

41

Mr.Krisna Prasad Bhandari

Institute of Engineering, Tribhuvan
University , Nepal

Yosef hendrawan
Pertamina- Indonesia

Yosef.hendrawan@pertamina.com

Mohammad Insan Kamil
Pertamina- Indonesia

mkamil@pertamina.com

Dony Indiarto

Bandung Institute of Technology
Dony.indiarto@gmail.com

Josh Tzang-linwu

CSRSR —NCU

joshwu@csrsr@.ncu.edu.tw

Connie Te-chin Lee
CSRSR - NCU

connie@csrsr.ncu.edu.tw

Norris Porto

Viasat

Norris.porto@viasat.com

| Dewa Nyoman Nurweda Putra
Yamaguchi University

Mangnik14@yahoo.co.id

Wenwen
TNC Indonesia

wwen@tnc.org

Armaiki Yusmur
SeameoBiotrop — Indonesia

Micky @biotrop.org
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14

15

16

17

18

19

20

21

22

Ms. Le Van Anh

VNU University of Science, Vietnam
National University- Hanoi

levananh.lva@gmail.com
Mr. Md. Raffi Uddin

Bangladesh University of Engineering
and Technology

rafiuddin@phy.buet.ac.bd

Mr. Muhammad lkhwan Bin
Jamaluddin

Malaysian University- Malaysia

ikhwan.jamaludin@gmail.com

Mr. Nguyen Kim Anh

Vietnam Academy of Science and
Technology

kimanh.nguyen2010@hotmail.com
Mr.Pawan Kumar

Banasthali University

pawan2607 @gmail.com

Mr.Reiza Muhammad Ariansyah
Indonesian society for remote sensing
Reiza.dina@gmail.com

Mr.Ronglun Qin

Singapore ETH for global Environmental
Sustainability —Future City Laboratory
(SEC-FCL)

rqin@student.ethz.ch
Mr. Ryoichi Furuta

Remote Sensing Technology (RESTEC) —
Japan

furuta_ryoichi@restec.or.jp
Mr. Tam TzeHuy

Institute of Geospatial Science and
Technology, UniversitiTeknologi
Malaysia

thtam2@live.utm.my

42

43

44

45

46

47

48

49

50

Sapto Cahyo Nugroho
PT Smart Tbk

FX Prastya Juniarta

PT Smart Tbk

Dr.Arifin Nugroho
Bandung Institute of Technology

Dr. Uchida Satoshi
JICAS- japan

Reika Yamani

Pasco-Japan

Mohammad Khairil
Felda-Malaysia
Krill2711@gmail.com
Mahasaksakon Somsopap
Kasetsast — Thailand

Name-66-60@hotmail.com

Ahmad Ibrahim Ramazi
Narss- Egypt

ahmedasi@hotmail.com

Mark Edwin A. Typas
University of Philippines

Marytupasc@gmail.com
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23

24

25

26

27

28

Ms.Vandana

Banasthali University
vandana7232@gmail.com
Ms.Virany SENGTIANTHR
Remote Sensing Center (RSC)

Natural Resources and Environment
Institute (NREI)

Ministry of Natural Resources and
Environment (MONRE)

viranys@hotmail.com
Mr. Xiaoping Du

Institute of Remote Sensing and Digital
Earth, Chinese Academy of Sciences

xpdu@ceode.ac.cn

Prof Armin Gruen

ETH Zuriech
agruen@geod.baug.ethz.ch
Ms.Alinda T. Zain

Bogor Agricultural university

Janthy T. Hidayat

Pakuan University

51

52

53

54

55

56

Ayin Tamondong
University of the Philippines
Ayin-t@yahoo.com

Manuel Arbelo

Universidad La Laguna

Marbela@u-u.es

Daniel useng
Hassanuddin University

Dan.useng@gmail.com

Mr.Bambang Surya

Indonesian Society For Remote Sensing

Mr.Muh.Evri

Agency for the Assessment and
Application of Technology

Mr.Asep Darmawan

Indonesian Society For Remote Sensing
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Agenda

MAPIN/ISR S

WORKSHOP The Implementation Of Multi Sensors Rem ote Sensing Technology For

Sustainable Disaster Management

Sunday, 20 October 2013
Arjuna Room,

Discoverv Kartika Plazra Hotel - Bali

20 - 21 October 2013 - Discovery Kartika Plaza Hotel, Bali — Indonesia

Time

Program

Person in Charge

08.00 - 09.00

Registration

Committee

09.00-09.10

Opening The workshop

Dr. Dewayany Sutrisno

09.10-09.40

Sharing Knowledge

Dr. Dewayany Sutrisno

09.40-10.00

Coffee break

Committee

10.00-11.00

satellite "ALOS5-2". management

Introduction of Japanese new earth observing

Dr. Ryoichi Furuta™)

11.00-12.00

Utilization for management of global change

Dr. Ryoichi Furuta®)

12.00-13.00

Lunch

Committee

13.00 - 15.00

climate change

Utilization for management of disaster due to

Dr. Ryoichi Furuta™)

15.00- 15.15

Coffee break

13.15- 16.15

Fundamental-1: Data acquisitionin

Photogrammetry - concepts and systems Satellite,
standard aerial, UAV and terrestrial approaches

Prof. Armyn Gruen

16.15-17.30

Fundamental-2: The photogrammetric data

images

processing pipeline Real-time, on-line and off-line
processing Emphasis is on the processing of UAV

Prof. Armyn Gruen

Sustainable Disaster Management

Monday, 21 October 2013
Arjuna Room, Discovery Kartika Plaza Hotel - Bali

WORKSHOP The Implementation Of Multi Sensors Remote Sensing Technology For

20 - 21 October 2013 - Discovery Kartika Plaza Hotel, Bali — Indonesia

Time Program Person in
Charge
09.00-12.00 | Attending The opening Ceremony of ACRS 2013 and | Committee
keynote speeches from international experts
12.00-13.00 | Lunch Committee
13.00-16.00 | Technical training Ofhigh Resolution images: Rongjun Qin
Automated triangulation, DSM generation, COrtho-
image generation
16.00-17.00 | Paneldiscussion ProfArmyn
Gruen/ gin
17.00-18.00 | Participants closing note Dr. Dewayany
Sutrisno
Wednesday, 23 October 2013
Kintamani, Bangli Regency
09.00-16.00 | Field Work and Technical excursion Committee
- Welcome performance Committee
- visit the Mount Batur volcanology museum Committee
- site visit to "Mount Batur” Committee
- Local culture knowledge Committee
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Funding sources outside the APN

Organization Type of support Amount

Indonesian Society For Remote o Material & method tutorial,

Sensing

USD 19,800
o workshop equipment,

o 2nd day venue, meals and
coffee break,

o technical & administrative

assistance,
o workshop goodies bags
o dinner

o Funded participants

data, software, tools, technology and
tutorial

ETH_ Singapore & Zuriech

data, technology, method, tutorial and
in kind of workshops’ venue

Restec-Japan

CBA2013-05NSY-Sutrisno-FINAL REPORT

List of Young Scientists

1 Mr.Anugrag Aeron 16  Ms.Anjillyn Mae Cruz Perez
IITR (Indian Institute of Technology, Department of Geodetic Engineering,
Roorkee) University of the Philippines, Diliman
anuragaeron@gmail.com anjillynmae@yahoo.com
2 Ms.Ati Rahadiati 17  Mr. Bui Quang Thanh
Bogor Agricultural University- Indonesia VNU University of Science, Vietham
atir@gmail.com National University- Hanoi
kimanh.nguyen2010@hotmail.com
3 Ms. Christmas de Guzman 18  Mr.Dadan Ramdhani
Asia-Pacific Network for Global Change Bandung Institute Of Technology-
Research; UPLB Indonesia
cdeguzman@apn-gcr.org dadanramdani67@gmail.com
4 Ms. Elizabeth Naliaka Wakoli 19 Ms. Hang Nguyen Thi Thuy
University of Eldoret, Kenya VNU University of Science, Vietham
wakolizy@gmail.com National University, Hanoi
nguyen.t.thuyhang@gmail.com
5 Mr.Heru Sulistyo 20  Mr.Daniel useng

Informatics management university-
Indonesia

herus@gmail.com

Hassanuddin University

Dan.useng@gmail.com
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10

11

12

13

14

Mr.Hua Su

Xiamen University — China
gis_suhua@163.com

Ms.Intareeya Sutthivanich
Suranaree University of Technology
NakhonRatchasima, Thailand
intriya2005@hotmail.com
Mr.Arifin Nugroho

Bandung Institute of Technology

a_nugroho@yahoo.com

Mr. Md. Raffi Uddin

Bangladesh University of Engineering
and Technology

rafiuddin@phy.buet.ac.bd
Mr. Nguyen Kim Anh

Vietnam Academy of Science and
Technology

kimanh.nguyen2010@hotmail.com
Mr.Reiza Muhammad Ariansyah
Indonesian society for remote sensing

Reiza.dina@gmail.com

Mr. Ryoichi Furuta

Remote Sensing Technology (RESTEC) —

Japan
furuta_ryoichi@restec.or.jp
Ms.Vandana

Banasthali University

vandana7232@gmail.com

Mr. Xiaoping Du

Institute of Remote Sensing and Digital

Earth, Chinese Academy of Sciences

21

22

23

24

25

26

27

28

29

Mr.Dony Indiarto

Bandung Institute of Technology
Dony.indiarto@gmail.com
Mr.Junyi Huang

Department of Geography, Hong Kong
Baptist University

12466638@life.hkbu.edu.hk

Ms. Le Van Anh

VNU University of Science, Vietnam
National University- Hanoi

levananh.lva@gmail.com
Mr. Muhammad Ikhwan Bin Jamaluddin
Malaysian University- Malaysia

ikhwan.jamaludin@gmail.com

Mr.Pawan Kumar
Banasthali University

pawan2607 @gmail.com

Mr.Ronglun Qin

Singapore ETH for global Environmental
Sustainability —Future City Laboratory
(SEC-FCL)

rgin@student.ethz.ch
Mr. Tam TzeHuy

Institute of Geospatial Science and
Technology, UniversitiTeknologi Malaysia

thtam2@live.utm.my
Ms.Virany SENGTIANTHR
Remote Sensing Center (RSC)

Natural Resources and Environment
Institute (NREI)

Ministry of Natural Resources and
Environment (MONRE)

viranys@hotmail.com
Mr.Krisna Prasad Bhandari

Institute of Engineering, Tribhuvan
University , Nepal
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15

xpdu@ceode.ac.cn
Mr. Armaiki Yusmur
SeameoBiotrop — Indonesia

Micky @biotrop.org

bhandarikrishna@hotmail.com
30 Mr. | Dewa Nyoman Nurweda Putra
Yamaguchi University

Mangnik14@yahoo.co.id
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Presentation

Application to
Volcano & Earthquake Monitoring

a. Japanese new earth observing satellite "ALOS-2": Dr. Ryoichi Furuta

Contents

= Motivation

e SAR Interferometry

= Monitoring of volcano

= Monitoring of earthquake

e Detection of inundation area by tsunami

Ryoichi Furuts
o Summary
= elopment Department
Remaote Sensing Tec ter of Japan (RESTEC)
Motivation
* For volcano

To understand stability of volcano
To identify/estimate spurce of volcanic activity
{magma chamber}
To mamntan latest arfae topography of active valcano
To prowvide mformation for updating/ developing
hazard map of volcano
MOTIVATION » For earthguake
To detectcrustal deformaton due to earthquake
Ta estimate fault zone and characienstic of fault

To identify damage due to earthquake

Analysis of phase information and its aim

» SAR ntesferometry is one of the Fhancolb o exbract i
height and susface displacement from phase difference of bwo or
mome SAR data that observed same region with =ame obsesvaltion
conditions.

Applicatianio & Analysis
sing
SAR INTERFEROMETRY Bhase
informatio

Differertial Irbarferometry (DINSAR)

Svasting coherency of data Dmmsng mre demaement

pair Crange dstection {CCD)
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What is “Phase”?

e Phase and Amplitude

SAR data stores observation data as complex data (complex number) o
reconds 3 position in & waveform,

Here, tangent of real and imaginary part called as "Phase”, And roct of
sum of real part with power of two and imaginary part with power of
two called as "Amphude",

Imaginary

o

‘% has '\
. NS

Condition of analysis

= Using twn or moe: single kook complex: data that olserved from same o, —
Vaiety of sAldaia
skt kg pheee pimmainllevd 10 n ACGPHSAR)
“S0bitdy o il e L i AOGRASAR ACS BNSMD)
A IPASHR D)

+Apiabeoaussl movemen, mass movementand bnd sibsidewe — Short:
=nood besdne and Smie vesthe ondion ae ey
«Coherence will be demreased dus o sezsonalchange, temporal dange,
etc, — Moderate basa fne of two or more satelites i rexpinad
+Emgiishy sound 500m bessines e et o L-band
Gererdhy, uon 1500m & moed

Process flow
RAW da= of SAR. RAW da= of SAR. Image reconsiruction process
Re-mnsradion Re—mreTacion
1
¥ ¥ L] . .
Phase Amplitude Phase  Amplitude (" Load DEM I
= ! ¥
(" C—— = 5 ~ Simulston of
Caloulste phase difference filtering i -
¥ o--resistration
Remove i
e InS AR--DEM S
| '] Coherencemap  — Fog
—— _/’I-'\_y'

InSAR process Surface displacement map

Applications

r—— 1 dek,

- .
" Estimation of fault model
" Change detection

Usushyvesid o esimesion o &k o and
= mecherie cesauske e on e arsE

Ardcchererce map & wed pdamage de
doe o mram, hitng ol e
Usushyused o esimaionfundersanding of

Volcano " Crustal deformation extraction

" Change detection vokanc acivity besed on e arse deteemert
and i veldy,
And wherence map has appicabiiy for esimation
daaadvdzi:gl

PETORRTY ‘. el used . rEace disol and

"ch deteti docityof =p type andsli)
And mhemne map has appicbiyodasa &l
#ype Bndsides,

Flood " Detection of inundation area Coherence mapcan be used for inundation area
detection

Subsidence " Detection of land subsidence Usualhyusedforestimationofvelocityand placeof
land sufbsdence,

others " Generating DEM/DSM

Geometry of InSAR

Phase difference duetoorbit and topogranhy

B is 1000 times smaller than Hs.
Th p.and pifen beasmed s paslel

_ Range (Eanhﬂfaoe}

Anahysis of dant range lengthen or shorten
l using twoor more data

Earth Center — Slantrange lengthen or shorten is obtained,

Phase component

‘Orbital Phase component Topographical compaonent

Phase component bnewateryaper Phase component by ionosphere Phase component by others

Protal = Porbis + Prapo. + Peigform. + Qarmo. +Qiono. + Proizs
o 1 |

oEE O

®
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Each component and its equations Schematicdiagram

Orbital fringe Deformation fringe

{Horizontal )
Total phase @:4_’70— 070_47!’
dp BPA =

component ———
a?c’no . ,_;Dxé
Er gz+an+ x +6D§

a9) _42rB,psi E‘D=4ic05t-fi
az. A no dD, A

Defarmation fringe
(Vertical)

a

Topographical fringe

Result of INSAR (1) Result of InSAR (2)

[Actual height

Interfizmgrmm heght

7
e w1

Actual heightiswrap o nion
in the inf am.

SN - M 1cycle = 15765m ML, JAKA, Procmad by MESECIPALSARE noge)

Hfedive use of coherence map

Coleyerve map & index of smilaity of twa ormare absavation dala.
Availabilly of InSAR aralysic.

= Etcc , Cl, C2 S0 dde of Mty sl Seee
12

v 1 Comeples: o
Aok
appicstion i Wolmna B Esthouake Moniming

0t MONITORING OF

B VOLCANO
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Mount Batur
capturad by ALOS/PALSAR Full Folrization mode

Stadked imageof HH polarization, HV polarization,
and Cohereres of HH and W polarization

Crustal deformation due to the 2000
West Tottori Earthquake
B I VR PR AR R

SAR interferometry by RADARSAT
showving deformation around
Tottor, Japan by the earthquake
which ocumed in Oct. 2000. The
red stzr indicates the hypocenter

MONITORING OF
EARTHQUAKE

Application o

Crustal deformation due to the 2007 Noto Earthquake

1% S ;
interferometny ALOS/PALSAR showing  deformetion
& =round Noto Peninsuls, Japan by the earthquakewvhich occumed on 2007.
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e GRS

e T WIE R |
Crustal deformation due to the 2011
o Tohoku-oki Earthquake

=n

e

Apphcaton to Waoano B Eathgpueke Mondoring
DETECTION OF
INUNDATION ARFA BY TSUNAMI

A new approach for inundation area estimation

« Combaatine wse of Hyper-Spedral Sescorasd
Syntheti Apertere Radar

— Ta understand right thi=hald of water bady of SAR

— Ta us=e high desdication padly of hyperspecdal  sssor

* SAR magery has dasdlied baged on the: analysis of Hyper—
Spectralimagery

+ Proposed method has avaiabilty of ssprovemscst
of SAR image classification acoracy

Analytical condition

« Satelite and Sensor
— ALOS/PALSAR FBS

« Observation date

— ALOS/PALSAR: 2011/03f13 —
EO-1/Hyperion: 2011/03/13

Methodology

« (hassification by EO-1/Hyperion data
— Remove defick and noisy bands from original
data
— Make AOI for analyss
— Apply pringpal compaonent analysss (PCA)
— Classification

+20 classes classified using sh order princpal
component

« Comparison with NRCS of SAR imagery
* SAR image dassification

Progress Report: CBA2013-05NSY-Sutrisno
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Relationship of class derived from
Hyperion and NRCS of PALSAR

-19.377

-8.13742

16917 -5 FRART

18,2441 -b.bL2Y

|| e [ [ fr| e

IR T RALLEE

Threshad has cbigined  from average o ngjorily of neghbondess
Cassl :--12,6850 dB
Cass? :--11.8675 dB

Inundsfion ams

Apphy to PALSAR image
chbserved on 13 March 2011

good agreement with result of
image interpretation
Classification result shows
possibility of combination use of
hyper--spedral sensor and SAR

Apphcaton to Wolcano B Eathgueke Mondoing

SUMMARY

SAR is one of the powerful tool for monitoring
volcano and earthquake

« Interferometry and Differential SAR ntesh ¥ providh
sawface height nformation and its changes due to volcanic
activity or earthouake:

« Crustal deformation of histrical earthaguake in Japan was
obtained by DINSAR. analysis

= AlOS-2{PAISAR-2 inreaed opportmity of IRSAR by precise
orb# control for IWSAR annfication

« Behavior of earth crust will be obtained more dearly

» Anew approach, combined analysis of Hyperion and ALOS/
PALSAR, shows expectable result for combination use of ALOS—
-2 and ALOS--3.
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Applica'on to
Flood Monitoring

RyoichiFurnta

Research & Development Department
Remote Sensing Technology Center of Japan (RESTEC)

Contents

s Mo'va'on
= Detec'on of water body from SAR imagery

* Case study of development of river
monitoring system in Mekong river, Vietnam

* Summary

Applica'onto Flood Monitoring

MOTIVATION

Flood event (1)

+ Floodisthe
common disasterin
theworld.
* Numberof
people exposed to
floodincreasedin
the futureis
es'mated.
*+ Numberof
people exposed to
floodincreased by
globalwarmingis
= es'mated.

ik e cdiak o dmats chngs, Mardmais
Charge Tubihed srined wns I

Flood event (2)

* Increasing of
flood eventin
Eurasia, south
Americaand
central Africais
es'mated.

* Broad area and
effec've
monitoring
system is needed.

Seums ks Sratealti ol Aok Toed nakunte cimais dangs Nabrs Smasches
Puklahet crareg A

ALOS/PALSAR
ScanSAR image modaics over the Pakisran
end Detection of Flosded areas
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®eisting water bocy

Existingwater bodyin Pakistan derived from SAR
data

Flood at Aug. 2010 in Pakistan

Flood at Sep. 2010 in Pakistan

Total inundation area of Pakistan in 2010

Advantages of Space—-bome SAR

= Whenflood event__

- Heswy ran

- Chnd orser

- Long em mondkwig nerescty ot hhge iver basin

« Smarre-hane SAR

- Hawe chearvalin apadty uder the bad weather

- Have day--and--night observaimn capadty

- Sustainable monitoring capadty by obit revislt e

» (Capacity of SAR harmonized tn condiion and
behavior of flood event

Characteristic of SAR

* Verylow signals B ‘

come back from water
body

+ Makes dark color on
the imagery

+ Easy torecognize
water body than the
optical imagery

Ortho-rec@fed imagery of ALOS/AVNIR-2 (1op) and
ALOS/PALSAR ::chéﬂl
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cation o Flood
DETECTION OF WATER BODY
FROM SAR IMAGERY

Shade of SAR imagery (2)

Intident Soateni
" Wt ng
Mechanism of 5 Patiern
SR el % s
\ 75
N A
Sl T
Ineiderd Incigent
W Wave
" Seatwring N Seallering
\ Fatarn \ _1'llll|
\\ (/’_j N \
.)_ir"/ on N \ﬁ e
Medium Reugh jaeoay RugHe==

i th. P78 ool #: themean heightofsurkce
Rayleigh 0O the: i
criterion Fouzsh :[he § cosB variztions & the radar wavelength &

the incidence angls

Shade of SAR imagery (3) Principle for Flooded Area Detection

e ? : 7 « Physical basis for fiooded area detection
Flooding
Non--flooded Flooded
Yand cover Non-sretersurface Water Surface
F.oughness Rough Smooth
Fcattering type Diffused Specular
Hackscatter High Low

e Therefore SAR backscattering intensity generally
changes to be lower according to the land cover change
from non--water surface to water surface by flooding.

Progress Report: CBA2013-05NSY-Sutrisno
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NRCS of existing water body

Location

BD.15 802 8025 803

Mean = -20,00411773]
Standard Devigtion = 1658882586

NRCS (dB)

-18.34523475

NRCS of existing water body

Lacation

015 802 B0.25 803

Mean = -20,00411773
Standard Devigtion = 1658882586

=18
Non-water

NRCS (dB)

Water / non-water classification

SARIimage

| Convertfrom DN @ Siyna namght |

Caloulste threshold by
mean and standard devistion

| Image classification with threshold |

v

| Water/Non-water cdlassficztion map

Problems and solutions

Radar shadow shows similar back scamer Comect (Mask out) by sope of Digital Elevation
walue of water body Model (DEM)
Subtracting before and after images
Dresert shows similar back scater valueof Correct (Mask out) by land use land cover
water body dlassification map derived from other sources
Subtracting before and after images
Flat building roof shows similar back scatter  Comect (Mask out) by digital map or
walue of water body overay digital map
Subtracting before and after images
Road shows similar back scatter value of Comecting is difficult.

water body Overlaydigital map,
Bae e sharas similar bark scatter wahe Comect (Mask out) by digitd map
of water body Subtracting before and afier images

Paddy fidd and famn land shows similar back  Comect (Mask out) by digitd map
scatter value of water body at before planting  Subtracting before and afier images
or planting stage

Final Technical Report: CBA2013-05NSY-Sutrisno




: o Flood
CASE STUDY OF
DEVELOPMENT OF RIVER MONITORENG SYSTEM
N MEKONG RIVER

Project overview

o Original title is ™ 26 Dernonsiration Projed
Prograrn to Improve Trade ard Investrnert

Frnvionrments (FY2000) ™
= Developing estimation and information systemn
of river by satellite remote sensing technology

ﬁeq.lerta'ldbmadaearmrtnmg by

Easy and quu:k analysis for detecting river
width and water level.

Information providing through WebGIS, FAX and
SMS to end--users within 5 hours after the satelie
data received.

A schematic diagram

;é;:x

(2} Data ransition through
Relay Satellite

Tetal throughput
Shrs

ige analysis
ws-3nd infarmation
share [DDMFC)

@Data supply by internet

(B Countemeasure activities (warning)
b pnd e
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Estimation of river width

* Measure the low back--
-scatter pixel number at
optional point with & direction

« Convert to vidth by pixel

Estimation of water level

« Toestimate water level ,
from SAR data, cross

section of river and simple | -
mathematical model were :
used. ;

T W 9 e e e e ST T Y
/Modeled
‘Scheec oom s e O T Chau ‘
10
o
10
0
3
E
5o
B0

1000 200 -E00 -400 00 0 200 400 E00 300 1000
hidthirm)

Information shearing with end users
Web GIS

Information shearing with end users
Web GIS (downloadable CSV file)

[E R AT S e
i BAE TY WAF MG YT Toall B
M nc @ Tei MBI T T

Information shearing with end users

SMS and FAX
Infarmation of 20 pOINES were Infarmation of 30 pOINES were
sent via SMSto local members. sent via FAXto local members.
o
-

Petur. 11, FBIRN, g
1, iR e s

—

Sany Ericesan.

1
i
1
e
5
L
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Application in Flood Monioing

SUMMARY

L_
-band SAR has a lot of advantages to
monitor water body

» Back scalter from waler badys lower than X-/C-band SAR

» Sgma raught vahe (Back scalter coefficent]) of waler bady shows in
range of -5 o -5 diL

» Sgma naught vahue of waler bady & similar in radar shadow but i can be
conected (masked @] using DEM, Land Usef Land Covermap, s

» Theeshald of sigma naught of waterfnon-—walter can be edimated by the
histogram of existing water body.

# River width can be estimated from dishibubion of sgma reught vabue, and
wiater level can be estmated by simple mathematical madel.

# If water level can be estimated fram SAR data, i can be intepolale water
izwel betwesn existing water level stations.

»  Frequent ohssrvation can be resized by ALOS-2PALSAR-2, and frequent
chszrvation with broad arez cheervation can be contirused by ALOS—2f
PALSAR--2,

# Duzl polarization ScanSARmode of ALOS-2fPALSAR-Z has.

e expedialions for food defeciion and

Progress Report: CBA2013-05NSY-Sutrisno
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Contents
e Motivation

Application to e SARInterferometry

Landslides Monitorin
g e Monitoring of mass movement

Ryoichi Furuta - .
e Recognition of fall type landslides
Research & Development Department

Remote Sensing Technology Center of Japan (RESTEC) o
e Recognition of both creep and fall

type landslides

What is Landslide?
e Natural disaster due to the
movement of soils or rocks

e Landslide: Debris  flow, Mass
movement, Mud and Rock slide, etc.

Applicationto Landslides Monitoring

MOTIVATION e Trigger: Earthquake, Heavy rain,

Freeze-thaw, Water-logging, Erosion,
Weathering, etc.

a Dahvric flaw

Why RS technologies are

Type of landslide
needed for landslide

monitoring?

Rock fall Debris flow

us Japan |

Landslide map of Japan (after Landslide of Japan, MLIT)

Final Technical Report: CBA2013-05NSY-Sutrisno



Number of Landslide hazard area in Japan

Debris flow
83,863 points

Mud and Rock slide
330,156 points

Mass movement
11,288 points

Possibility of SAR data for landslide monitoring

A Rotational landslide Change [+] ALD)
A Translational landslide Change v} A
A Rockfail Drastically change A =
ATopple Drastically change AE) =
A Debriz flow Change A A
feDebrisgalanghe oy Ghapge Py A

A Creep Mo change =
A. 'Lateral spread Change ..

Possibility is accumulated by area of landslide.

~1Itis preferable that collapse width in each direction has more than 30 times of resolution.
Possibility of DINSAR depends on the surface condition and velodty of movement. - If
surface condition is drasticallv change. DINSAR analvsis cannat be annlied.

Examples of landslides detec'on by JERS--1 DInSAR analysis

RS--1 DI SAR ERS--1 OPS
95/04/28 993/07/18

95/10/21 #

AkasakiLandslide

Landslide in Okushiri harbor

RS--1 DI SAR -
95/04/28 A 5.9cm
97/11/07

RS--1 DI SAR

Takisaka Landslide 992/09/01

994/09/19
Toyomaki Landslide

iy

f* JERS--1 DI SAR
995/09/05
595/10/19

: ltaya Landslide

2014/04/23

Necessity of consideration of landslide type when
utilizing RS technology

Geology Usually it occur at the place of specifiedNo relation to geology

geology and geological structure
Soil texture Active at the border of clayey layer as Sandy soil, Rock

slide surface
Topography Occurred at slope with 5~20 degrees, Steep slope with more than

landslide topography 20 degrees, top of valleys
Activity situation Time dependency, re-activity, continuity Low time dependency, spontaneous
Velocity of Very slow velocity with 0.01~10mm/day Very fast velocity with more than
movement 10mm/day

Clod Mostly, clod is undisturbed Disturbed condition

Trigger High relation to ground water behavior  Hard rainfal, high relation to
Size Verybig, wide Very small, narow precipitation intensty

Clack, subsidence, upit, ground water Mo symptom
" change, etc.
BEIRSARAiEHER tharacteristic of landside, DINSAR is the best way to monitor creep type landsiide and optical
and SAR imagery would be useful to monitor collapse type landsiide.

Applicability of satellite remote sensing for
landslide investigation

Wera u? T Lo T
ramel mnsng wehn

TR FERE Wi | T B TeraTE ST e 1]

Fleld Irues Igmlan nrmln i S lcel immge, BAR

mum Field Imues Imkersiiy Immge, DEM

| Carwziiie s cximalan |

Canae ez
resul | wfin

Taire o T WTSTFESs o7 | G I maiE capimmian 2 | RmsTE
e g w30 gl
5 bt e wfarwziiae 0 resis lullp messuEmen|

o Tai e Hiwname
behaulor Bmreimie Iclirmme Er MU -

Imger detmulon ge

Tar i dare 0p DREAR

iy Turace evaaion o Tazan Humedcsl srmipsis L]
level crlarsiide omiirmian sE ut 0 REAR
Huzmnd wxsessmenlop el mrmipsis
simpiz wrmipsis

Applicability of SAR data is higher than optical data

Examples of landslide detec'on by JERS--1 DInSAR analysis
Analysis to Takisaka landslide from

1995/04/28t01997/11/07 ﬂ
- -
--5.9cm 5.9cm &

Aerial photo of Takisaka andslide:

ERS--1/0PS image
f Itaya landslide

Surface movement
due to landslides

Analysis to Ttaya landslide

a. from

—
-59cm5.9 &
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Landslide recognition by Coherence Analysis

Degradation of coherence
value
ey

Landslides scars can be seen
as black line

omparison with lands”des polygon obtained fmm optical
image interpretation

?’ vEr
s st

S,rface condition change bet, een 2009/07/14 and 2009/10/14 obtained by Coherent Change Detection techniq e

Application to Landslides Monitoring

MONITORING OF
MASS MOVEMENT

Example of landslide monitoring by JERS-1 SAR
- Takisaka Landslide, Japan -

Niigata  f

Time series of DInSAR result (1)

.I - ‘.- "/.. I'. .‘. v
E .

[ —

. Location
Jrefecture Aganogawy river Fukushima Prefecture, Japan
/ — b, 7 Lat. 37 38 53
} Lon. 139 38 19
L lake Size of Landslide
Fukushima 2.1km(NS) x 1.3km(EW)
prefegture . Mass of Landslide block
“hi Approx. 48,000,000m
Maximum depth of sliding
ES aama surface
3’&“’7"‘“’ f Approx. 140m
s X‘f. Pﬁwh\ Average of slope
odenozawa

district Approx. 10 degree

Tokiwa “Qoishideguchi

district T istrict

4 himosawanome
Numata ;
district b o
Aganogawa ' imaki
river istrict
Time series of DINSAR result (2)
85 a8 a7 a8
Spring | Fall Spring Fall Spring Fall Spring Fall

Bp=537.50—

!

4128 1021 414, 11720 41

Bpesse.70  Bp=7I70

T g am

Bp=-586.43
!
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Comparison to precipitation

200 WWV Xﬁ“w

iz

| |
UERER & R
A s
y

0
Jan-92 Dec-92 Dec-93 Dec-94 Dec-95 Dec-96 Dec-97 Dec-98
YearMonth

Rain_Nshiazu Raf-Taksaka

v Occurrence of landslide movement coincide to the term of high precipitation in
this case v Precipitation as one of the reason of landslide was confirmed v More
than 400mm/month precipitation as a criteria of this landslide was estimated

A challenging of hazard estimation
using DINSAR result (1)

Estimation of the depth of slide

184000 surface by empirical equation

(Maruyama et. al, 1994)
Natipgeibhoded
18350 7 d=0.105+0.084xL
P d:the depth of slide surface at center

of landslide block (m)
L:length of landslide block (m)

Estimated slide surface depth

RMS over 0.9 between 2
points A-C : 77.92 (m)
B-D:85.39 (m)

RMS over 0.7 between 2
points A-E : 102.66 (m)

BW (m) B-E:103.67 (m)

“TBUU 17500 17000 16500 <T6UW
)

vLandslide blocks were estimated by DINSAR result based on the cross correlation of deformation v
Estimated landslide blocks were coincide to landslide block estimated by ground survey v The depth
of slide surface was estimated from DINSAR result and empirical equation v Estimated depth of
slide surface at the center of landslide block was almost coincide to depth of

landslide block estimated by ground survey

A challenging of hazard estimation
using DINSAR result (2)

Calculation of safety factor
Moment that resist spping
2.+

sWtan

Fs =

m= (I t—+tanOtan8) 2 ]

Fs yeos 8

Fs<1.0: Safe,Fs=1.0: Unsafe

A challenging of hazard estimation
using DINSAR result (3)

350 , 1 : : : ;
| d by the Least Square Method |
Given equation to fit sigpe T
hape In this case: Y=aX +bX+c ,.“ =T op of landslide

00Simplified modeling === roem)
Estimated side surface depth /V /
200 - o /‘ N
Estimate slide surface by the
Least Square Method
150 T
enter or |
Bottom of landslide (Obtaisggfggehe‘ghf(m)
(Knc&;) T Sl urface height(m)
100 ¢

Safety factor of
1.822 10 1.824 10 1.826 10 1.828 10 18310183210 1.834 1

Surace helghlim}

Application to Landslides Monitoring

RECOGNITION OF
FALL TYPE LANDSLIDES

x(m) Fs=1.093
Objectives
e To develop landslides recognition
technique using dual/quad

polarization SAR data

To confirm best combination of
polarization for application of
landslides recognition

To confirm effectiveness of use of
dual/quad polarization SAR data for

Progress Report: CBA2013-05NSY-Sutrisno
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Methods are use in this study
e Two kinds of method are applied to
two case studies

Polarimetric Interferometry is applied
to landslide in Japan

o Difference of two topographical
fringes obtained from different
polarization is calculated to extract
landslides.

Summary of the Hofu Landslides

e Locatio
n : Hofu
city,
Yamagu
chi
Prefect
ure,

(H. Fukuoka et. al., 2010)

Schematic diagram of polarimetric InSAR
analysis for dual polarization data

HV polarization data I|| HV polarization data

HH Pyt ot [IFH Polyintio G5, (after
(before landslides) (after landslides)

(before landslides) landslides)

| Removing Orbital Phase Component |

|Rem0ving Orbital Phase Component |

I‘I’opographical Phase Component |

]

| Phase Difference of Topographical Component |

| Topographical Phase Component |

Comparison of HH polarization imagery

ALUD PALdAK FBU

Difficult to idenQfy landslides site

yid 3 3
HH_2009/07/14 HH_2009/08/29

(©ORESTEC Induded ©JAXA, METI

Comparison of HV polarization imagery

ALUD PALDAK FBU

Landslide site can be idenQfied

HV_2009/07/14

HV_2009/08/29

(ORESTEC Induded ©IAXA, METI

Comparison of topographical fringe of
HH and HV polarization

HH_topo. HV_topo.
-p

Slave : 2009/07/14, Bperp: 325m ORESTEC Induded ©IAXA, METI
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Phase difference of HH and HV polariza'on

Phase difference can be seen between
HH and HV pol.

Test site in Paranagua, Brazil

Schema'c diagram of polarimetric phase
coherence analysis for quad polariza'on data

*V polariza'on data
(before landslides)

HH polariza'on data
(before landslides)

HH polariza'on data *V polariza'on data
(aKer landslides) (aKer landslides)

| Calcula'on of Phase Coherence | |Ca|cu|a'on of Phase Coherence |

| Comparison of Phase Coherence by visual |

*V HV or W polariza'on

Comparison of Polarimetric Phase Coherence
with different combina'on of polariza'on

._\
.

(ORESTEG, Gifu Univ.induded©JAXA, METI

Comparison of Polarimetric Phase Coherence
of before and aKer landslides

Before AKer

Compared with polygons
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Details of The 2008 Pakistan Earthquake

Magaitude 5.4

Date Tima  Tuasday, October 28, 2008 at 2309:58 UTC
Wiednesday, Oclober 23, 2008 a1 (4:09 58 AM 8t epicenter
Tis n r Tis

Location 30 656°N 67 361°E
Dagth 15 km {33 miles) sat by location program
Begion FPAKISTAN

Distances 50 km (35 milas] NE of Quetta, Pakistan
160 km 120 mils2) SE of Kamdahar, AMghanistan

Application to Landslides Monitoring 165 km (130 milag) MNE of Kalat, Pakisan
B4 ki (400 i) WEW of | SLAMABAD, Pokistan
RECOGNITION OF Location Uncesiningy  horzontal +- 4.8 km (3.0 males); depth foed by Incation program
BOTH CREEP AND FALL TYPE LANDSLIDES Paramotors  HET=166, Nph=186, Dmin=453 3 kom, Amas=1.11 sac, Gp= 26

M-type=ragional momant magnituda (M), Varsion=A

Sourca  LISGS NEIC (WDCS-D)
EventiD us200Byscs

Location

Comparison of optical imagery and SAR imagery
-- Learn from landslide of Pakistan earthquake, 2008 --

Test sites for comparison of each analysis

22 September, 2008 07N, b_, 2008
(Pre--earthquake) (Post--earthquake)

ALOS AVNIR-2 imagery o landside of Pakistan earthuake.

[ERESTEC, Inchuded (€)METI, JAXA
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Comparison of op'cal imagery and SAR imagery
-- Learn from landslide of Pakistan earthquake, 2008 —

22 September, 2008 07 Nwemb 2008 Comparison of pre-
(Pre—earthquake) (Post™Zarthquake) -and
post-

ALOSPRISMi _y fl dlid fPkit th k

mager’ 0 an's eo  a s anear oua e

Deforma'on detec'on by SSDA method

'SSDA: Sequential Sirilarity Detecton Algorithm

Comparison of op'cal imagery and SAR imagery
-- Learn from landslide of Pakistan earthquake, 2008 —

- Oomparia_of pre-
-and
post-

22 January, 2007 12 Dmmb 2008
(Pre—earthquake) (Post—eaﬁhqua ke)

ALOS PALSAR imagery of landslide of Pakistan earthquake.

Confirma'on of occurrence
by comparison of 'me-series data

— - e )
(a) 2007/0 1 008/03/11(qHE
¥ 7 R, n

Comparison of pre--and--post Imagery, NDSI
imagery, and Differen'al Interferogram

Comparison of pre--and--post Imagery, NDSI
imagery, and Differen'al Interferogram
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Application to Landslides Monitoring

SUMMARY

To observe all type of landslides, combination of

several analysis is necessary
SAR interferometry perform to
monitor creep type (very slow)
landslides.

SAR interferometry cannot be used to
monitor fall type (very fast)
landslides.

Coherence analysis can be detecting
fall type landslides.
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b. Fundamental-1: Data acquisition in Photogrammetry - concepts and systems Satellite,
standard aerial, UAV and terrestrial approaches: Prof em Armin Gruen

ETH frecapp— [ —
S e XTI e

Multi-sensor remote sensing technologies for Geospatial Technologies
disaster management Data acquisition : Many new platforms and sensors (space, aerial, terrestrial)

Prof. em. Dr. Armin Gruen
Institute of Conservation and Bullding Research, ETH Zdrich

Data processing : Powerful computing devices (.cloud processing”),
fast/automated processing (on-line, real-time results)

Data administration & analysis: SIS technology
Data represenialion: Visualization (3D cartography), VR, animation
Data access and dissemination: Web-based technologies

Applications: Beyond mapping: Cultural Heritage, LBS, environmental
monitoring, hazards, security, risk, business, tourism, simulation, animation
(geogames, movies, TV), ele.

narcs
Inns o Conmrassn ekt o Coasermian
gt e b il e —

[eprer

New (or revitalized) data acquisition systems and Comparison

techniques for photogrammetry Image data <=> Laser data

+ Obligue aerials, multi-camera systems (e.g. Pictometry) High resolution Medium resolution

+ Multi-head frame aerials (DMC, UltraCam, Rallei, efc) Good X,Y- accuracy Good Z- accuracy

sigma XY =0.5-1pixmb 0.2-1.0m
sigmaZ =0.01-0.02% hg 0.1 -0.15m
Models edges Models smooth surfaces

+ Linear Array aerials (ADSE0, Starlmager, etc.)
+ Panoramic imagers: Fisheye, Linear Array {CycloMedia, PanCam, et al.)
+ Diverse LIDAR systems

Texture, context info Implicit object description
+ Multiple LIDAR systems (Optech Lynx Mobile Mapper)

Better to scale (hg, lens) Fixed sampling increment
+ \Very highres satellite imagers with multiple chips focal planes

(WorldView-1, etc.) Complementary Data
+ UAVs (Stratospheric platforms (future), airplanes, helicopters, etc.)
+ Integratedfhybrid systems 2
3
ET™ [ r— ETH e
e et M T —— SR —— b ey

Need for terrestrial sensing VisionCruiser™, Wuhan University, China

VisionCruiser™ has been
used on over 220,000 km of
roads in China,

m Progress Report: CBA2013-05NSY-Sutrisno
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Singapore Mobile Mapping (flood simulation)

aaTH ETH wam
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NUS building reconstruction from LiDAR point clouds .
Sensing Modules

i wancw
ETH [ — ETH e —
S s e r—
e i e

Disaster response planning
Quadrotor A :
: o . 1. Development of damage simulation model
= Four rotors configuration

Micro-Helicopters > Cenai e 700 inm 2. Methods (models) to rapidly assess damage

> Mass: 650 g 3. Models to allocate limited resources in an optimal way

* Sraller and smaller )
# Max. Endurance: 30 min

> Innovative control approaches Remote sensing techniques contribute to 1, 2 and (3)

For 2. Multi-tiered procedure

= Design optimization
= System level integration

Mosquito LAY - Regional damage assessment by satellite imagery (optical, radar)
(Future: Stratospheric platforms, geostationary)
S :- e - Local assessment from aerial platforms (images, LiDAR, helicopters, UAVs)
‘ r_%‘ , s - Detailed analysis from terrestrial platforms (Mobile Mapping systems,
G flying "mosquito” robats)
30 EM —e — 10 cm —_—
2009 509

Many tools available, but: data processing methods not always ready

il 12
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Modeling: generic fmixed / reality—based

Goal: Better understanding of event-triggering p and qUENCE

boursai

a. Simulation of events, risk analysis

a. Analysis of events, pravention

oumc
ETH i o Cormarntea

R

Generic Decision Theoretical Fr.
Risk Management

k for Earthg

Uncertainty Modeling for Decision Analysis

Risk analyses are subject to uncertainty or incompleteness.
Wariables are subject to several sources of uncertainty:

= Inherent or natural variability of the phenomenon itself (aleatoric uncertainty)
« Modeling uncertainty:

i. uncetainty as to whether all factors that influence the model are included,

and

i.  uncertainty in how the model describes the relationship batween these
factors (epistemic uncertainty)

« Statistical uncertainty (epistemic uncertainty)

paEcH

Generic Decision Theoretical Framework for Earthquake
Risk Management

Inference by Baysian Probabilistic Network (BPN)

i. Formulation of causal interrelations
of events leading to one of the avents
of interest (consaquences)

i. Assignmentof probability structures
describing the conditional state
probabilities for each node

i. Assignment of the consequences
correspanding to the events in the
BPN.

Exemplary Baysian Network (BPN)

nsmcs
ETH [ —

e ey o]

Interpretation key for visual damage assessment
EMS ... European Macroseismic Scale

Ma - buildings zemlovcedhubd.

Frir

& Classification of damages

Grade 1: Negligible to slight dunage
{no structuml dumage, sight noa-stcharal danage)

Geade 2: Moderane damage
dnderat firi-Stuctiaal daipe)

digade 5: Substantial to heavy dansape (moderate strie-
Tural dammge. heavy non-strociural damge)

A R

Fig. 1 Clasafication of damage to masomry and remforced buwldngs (EMS,
1995).

Crade 5: Destruction
{very beavy structaral damage)

Visual interpretation of vertical aerials (experiences)
Ogawa et al, 2000: 1995 Kobe sarthquake, comparnison with ground survey

- Effactive for collapsed” and ,severely damaged” buidings

- Stereo better than mono

- Excellent shape and location determination

Problems with vertical aerials:
- Detection of minor damages, damages to side walls and columns difficult

But: Oblique frame array images available
Thrae-line Scanner (TLS) and multi-ling scannerimapges

Kobe, 1995, after

n bl Navsach
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Why image-based? - Wealth of information

Example DTM - Methods of data acquisition
a. Photogrammetry

b. Digitization of analogue contours

c. Laserscanning (LIDAR)

d. Interferometric or stereo radar

e. Tachymetry

f. Dynamic GPS

Photogrammetry (images) with bonus information:

Ortho-image, model texture, material, use of object (land-use), object
extraction (buildings, roads), etc.

Valuable, multi-use data !

nancs
ETH e

Photogrammetry and Remote Sensing:
Turning images into n-dim models (+ semantic info)

Variable scales: From Mars mapping to nanotechnology

20

e ]
I s B g

Photogrammetry and Remote Sensing
Turning images into n-dim models (+ semantic info)
plus change detection (in 30) _

Example: Firenze

BeRcH
ETH o r——
L e et e EEISE S p—

Image-based products (stages of value adding)

- Raw images
- Geo-located images
- Geo-referenced images
- Ortho-images, -maps
- Line maps.
- 30740 models
+ Geometry
+ Texture
+ Semantics/Aliributes

23

i

Photogrammetric principles/priorities

* Sophisticated sensor models, network competence

* Refined algorithms (-» precision)

* Redundant data (— reliability)

* Self-diagnosis

* System design for general applicability

* Engineering approach: Testing, verification, robustification

22

ETH e o
ek pee ke

e
«Highresolution: (definition)
Satellite images: < 5m
Aerial images (standard): < 20cm
UAV images: < 10cm

Terrstrial images: < 1cm

24
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Miyanmar - before and after
Cyclone Nargis

28

ETH ancn ETH ancw
Tt of Costernion [ —
— e s
i G P o v v Babdrg Frssary

Hatural dsaster meitering — Qinhal, 5.2010

Tornado, Devastations in Oklahoma

Yushu,
Quickbird
15 April
27
ETH - I—— ETH [ —
) ey e
Terminology: Integration vs. Fusion Integration Levels
" " - Sensor 1
Fusion : The process or result of joining two or more things together to form a
single entity. | Or: Insert in focal plane of Linear Array
ng camera photodiodes for laserscanning
Integration {Latin .integer?): Combining parts so that they work together or L
form a whole. = Acquisition System

- Data processing

- Result
29 a0

Progress Report: CBA2013-05NSY-Sutrisno



CBA2013-05NSY-Sutrisno-FINAL REPORT

s
ETH brsahar il Gansetation

&g e e i

ey
ETH ey

Compuevtions
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Why multi-sensor and multi-resolution?

+ Sensor and platform hardware is available sy aon
+ Dictated by project specifications/needs

+ Batter quality results/products

+ More efficient and economic solutions

o
ETH e st et
Db i 2 Bt e
e e

Platforms - Products
Platforms Satellite Aerial Terrestrial

SensorsDig. Cameras Dig. Cameras Dig. Cameras
L

s
Structured Light

Resolution limit@: > 2m G: >10cm &: sub-mm
Geometry & Textura T:0.5m T: 2em T: sub-mm

ProductsLandscapes Landscapes Building tures
Roads Buildings/structures inside
Structures Roads
33
ETH o Gt

b R b B
e e e

WorldView-1 (Digital Globe)

Launch: 18 September 2007, panchromatic stereo
Altitude: 450 km (Bremen-Stuttgart)

GSD: 45 (50) em nadir

Swath width: 16 km

750 000

0DIS ABABA, ETHIORIA

sqkm per day (> 2 x area Germany)

TR

Beifing Olyima,
Stadium

17.4,2008

Houston Yokohama

it e et

Tribgaeg pMTerms — 500-700 km

sewmsar coscade

+ spaceborne images

+ Stratospheric platforms

altibude

+ aerial images

+ model helicopter/airplanes
+ terrestrial images 110m
3z
R— [y —

ki Fasarch

Development of satellite sensors
1972 Landsat MSS 80 m GSD

1986 SPOT sterea 10 m

2001 Quickbird stereo 0.6 m

Within 35 years: = Factor 150 in reselution !
10.2007: WorldView-1 0.50 m, 1.7 days revisit &
10.2008: GeoEye -1 0.50 m, from 2013 on: 0.30 m
DLR&EADS: 3 sats with 0.5 m footprint at same orbit

ETH e o Ermierretot
i PR L oA semiomy
GeoEye-1 (GeoEye)
Launch: & September 2008, altitude: 681 km
GSD: 0.41 (0.50) m PAN nadir, 1.6 m MS
Swath width: 15.2 km
Geclecation accuracy: 3 m
Paointing agility: in-track, across-track., stereo

Inauguration
President Obama
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High spatial resolution satellites (HRSI) Radiometric Quality

» Ground Sampling Distance (GSD) down to0.5m
» Almost all with stereo capability
» High geomelric accuracy potential

Georeferencing: 1 pi planimetry and height and better

DSM: 1-5 pi height (Factors: terrain, landuse, image texture, image quality)
Bart,
« Availability not good.

Hopes for improved availability with more such systems planned

{&.0. DLR with 3 sensors simult, in arbit with 0.5 m footprint)
» High costs. Hopas for lower cosls with increasing competition (ALOSPRISM)
= Law image quality (calibration problems, iming, weather, almospheric effecls, clouds)
+ Lack of good and fransparent commercial software packages (matching)

Aerial Zurich PRISM Zurich

-

ar 18

ETH T ETH ok
bavdnas =l Cormarvaiion Iaras of Comaruica

It e vt L s nakdag Rmeee

b bt o s St e bt e 1 L wnsagy b b R

mm = CRICKERD 1le
Bam, Iran i Destructions by Bam earthquake

a0

o e
wkata ot Cramrerdon ETH o —
et

Example SPOT application
Monsoon 2000: Mekong flooding, Cambodia-Vietnam border

Destructions by Bam earthquake

VIEWS (Visualizing the Impacte of Earthquakes using Remote Sensing Images)
system (Adams et al., 2005):

LEGENTDY
Extreme change -
compiiese buildang collapse
Widespread change -
Tulliing collapese welespread

Seane banicig —
ocalized pockeis of callapse

L LK v g

VIEWS damage assessment: Texture-based change detection September 25 - Beginning of the drop in level of the water
41 The plain is completely flooded. Rice pads are under water
42

m Progress Report: CBA2013-05NSY-Sutrisno



CBA2013-05NSY-Sutrisno-FINAL REPORT

L s Tsunami Flooding, 26 December 2004 e
e [T —— TR Sy —y

Disaster Relief and Rapid Mapping, Hurricane Katrina Bantia. Aceh, befors fiacd and on Z8 Hecembar 2004

a3

L e e ETH wacy
B St e el
3D Model Thimpu, Bhutan, derived from Quickbird Bad Berneck, Germany from 1:25 000 aerials, GSD = 50 cm
Pilotproject
Updating of
1:50 000
topomap
q Flyover
10 SPOTHKONOS
48
[ — ETH. e
o e ~
England - 2 flood masks, July 2007 e v §F

Singapore — 3D city models from satellite images
RAARSAT-‘T TerraSAR-X : IKONOS, WV-2 stareos

12,5 m spatial resolution 3m o e L
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Singagere = HIST direos Bullding Model — Little India =

W2 Punggol IROWOS Uit indn, Grrieng

P ] ETH
suune o Cinvirvaion
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Punggol 3D Aerial Sensing

Optical digital cameras (large/medium, obligue)
Laserscanners (LIDAR), GPS/INS ey
Radar, INSAR

o epsf .

ETH At ETH )
Vit of Convasvatics Iarsnte of Comervaice.
e oo e 2d Dty Ammary (o s Py Fusmarch

Three-Line scanner: Forward, Madir and Backward View Images

. . _

Tateye Shabuya avea, Obliger angle Z3degree

m Progress Report: CBA2013-05NSY-Sutrisno
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Multiple camera heads Landscape Modeling
New trend: Oblique imaging Large Cultural Heritage Sites

© Blom |
Pictometry
L= A Helmeier comss
ETH it i ETH [ a—
e i e e e e g et
Surface Model Graz, Vexcel UltraCam Canopy tree model from aerials

Hut:imaae: mat:hing Multi-image matching

57

rdtating Revearch kit G it
[ drrereeni——

3D/4D City Models - CyberCity Modeler
Damage monitoring

3D/AD city models (geometry, damage) +
attributes (construction, people, ete.)

- Ganeration of databases (before)

- Simulations, risk analysis

- Damage overview (debris valume and distribution, most damaged areas)
- Detalled damage on single buildings and infrastructure

- Fast comparison before-after

= Information to rescue teams (location, personal and equipment)

Final Technical Report: CBA2013-05NSY-Sutrisno m
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Semi-automated object reconstruction/modeling

3D city modeling (buildings, ete.): CC-Modeler
(Cooperation IGP, ETHZ & Cybercity AG) Ssizburg ]

&1 B2

nase sench
ETH [Frr R L

BIM - Bullding Infermation Models
For individual buitings, bul slee for wheie cities
NN - pRomElTy
- tapaiogy
- semantics
- appearance
Used far
Anatyss of ifecyches of bulldng socks and fows:

Datermining *flows”. 40 city modals, updating, processes

g ETH DaEH
e [ T———
T bt e e et et scd Mikbng Resanich
e s it A 4 i P

UAV photogrammetry (Helicam, weControl) Development of close-range sehsors
Low cost cameras

Panoramic cameras
Laserscanners, structured light
3D CCDICMOS chips

Hybrid systems

Large format cameras:
HasselbladéPhase One:
39 Mpi, 2 secfimage, ca. SFr 40 000
Mahbile (Ubiquitous) Photogrammetry Ladybug2
Example: Sany Ericssan K750, 2Mpi camera, 5CC0s
bluetoath, UBS, etc. 30 FPs

4.7 Mpi/frame

Progress Report: CBA2013-05NSY-Sutrisno
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Development of close-range sensors
Low cost cameras
Panocramic cameras
Laserscanners, structured light
3D CCDICMOS chips
Hybrid systems

Large format cameras:
HasselbladdPhase One:
39 Mpi, 2 seclimage, ca, SFr 40 000

Dt Pt e
b bt o ey b

Mobile (Ubiquitous) Photogrammetry Ladybug2 -
i Kamera
Example: Sony Ericsson K750, 2Mpi camera, e, s
10 FPS video 30 flsec
bluetooth, UBS, etc. GPS
4.7 Mpifframe & Gbyte Spaicher
& 87
. mum '.':2"..“, Corearenn
T T T —— nd B cingReacarzn T M P —
Development of digital systems &
P 9 Y Data processing and GIS (example Nasca geoglyphs)
Table 1: System characteristics of various types of digital systems
DTM Orthophoto
RS aystems oFs NI syatama B 2
typa of images: ol 1 Aerisl Clevsrages fi
rumizer of images = £ Singiniras arch K e / 3
G — T i
st g rear ek Citrget ; Vieclor overlay
ngen rensera e awls - il clats i 203D
max. solution 250,130 e S | - {
pace g Iy vbaes namwes 50,00 ” H m Ty h i Viatalization
results point figkds {o-0) - H -
Line features {-0) 1
images (2-D) GE Flyowver
surlaces (2.5-0) i -
attributes x
L.} .. of lass emphasis L
uc ’
. rAm 0 Caese i vt etk o Caassnaln
erine e kg Aasasth i e s Buirg Fssamth

3D Modeling of Landscape
Ayers Rock

2 aerial colour images, no GCPs

Surface Model Graz, vexcel Ultracam
automatically derived from multi-image matching with SAT-PP

Final Technical Report: CBA2013-05NSY-Sutrisno
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Surface Model (Street Factory) " :
automatically derived from vertical and oblique images 3D/4D City Models - CyberCIty Modeler

Courtesy: ASTRIUM

e

. AR
ETH &5 o iy ETH =55 e
Problems with automated building reconstruction Quality control

Taipei - reality based modeling on Google

+ Image interpretation
+ Automated control of level of detail
+ Correct topology

Currently: No progress in automated image interpretation
Way out: Multi sensor/data concept

Therefore: Development of semi-automated approaches

Major problem: Quality control !!!

s amTH

= N T o [ et e
) Zurich -
Gockhausen
in Google Earth

"Assessment of earthquake damages by image-based
techniques™
Dissertation by M, Rezaeian, 2010, ETH Zurich

"Classification of collapsed buildings during earthquakes
from stereo aerial photographs using multiple features”

M. Rezaeian , A. Gruen
GeoRisk Journal, 2010

C;(). glC earth B r—— A
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Conclusions of the MERCI Workshop:
Management of Earthquake Risks
August 28-20, 2006, ETH Zarich

Which are the big issues in earthquake risk management?
Stakeholders: academia, indusiry, rescue leams, viclims

+ General consensus: Uncertainties in earthquake risk management should be reduced |
ial research at L ies and i Ty TESEETCh groups:
However: difficulties in communication between researchers and oiher stakeholdars.

+ University researchers aften fail 1o appreciate the context and needs of the indusiry and thus
foCUs o very specilic areas, which for the large plcture might be of l2ss significance.

+ Presently most applied risk management (s performed by “black bex™ tosls mainly
developed
by the industry with wery litila input from academia.

+ Presently no clear knowledge on how uncertainty reduction is most efficiently achieved.

ETH e —
3 e sl s
Conclusions

+ Variety of digital sensors available with on-line and real-time capabilities
+ Problems
- development of automated and fast methods for data processing and
information extraction
- logistics and organization of data acquisition, processing and
communication
- suitable data for the “before status” not available

+ Fast damage assessment on regional and local scale is realistic
for the near future
But: Detailed damage analysis?

Damage classification

= =
e i —
e
*‘\

pes P W

Photogrammetry today:

+ From point positioning and 2.50 mapping to an integrated,
unified nD technology, encompassing satellite, aerial and terrestrial
sensor platforms

+ From single sensor/multiple processing instruments to multiple
sensors/single processing platform technigue

1. Technologies are converging (saleliite, aerial, terrestrial)
Processing (almost) platform-independant

1. Image understanding is a hard problem
Full automation only possible for highly structured images
or unstructured products
Remedy: Multi (hybrid)-data approach (7)

Final Technical Report: CBA2013-05NSY-Sutrisno -



c. Fundamental-2: The photogrammetric data processing pipeline Real-time, on-line and off-line
processing Emphasis is on the processing of UAV images: Prof Armin Gruen

pm— caacH oamEH
et o Cormamesin ETH 55, ranie of Cansenice.
ETH =5 DB e - — e

Multi-sensor remote sensing technologies for
disaster management (part 2)

Image-based products (stages of value adding)
- Raw images
- Geo-located images
- Geo-referenced images
- Ortho-images, -maps
- Line maps.
- 3D/4D models
+ Geometry
+ Texure

+ Semantics/Attributes

- m—
Shvibumaivuty Il C s S—— s B DA
s it ETH e

Photogrammetric processing pipeline (aerials/HRSI)

Object extraction

i all O - 3D/4D city models (g tamage) +

¥r

e
ol :
[t attributes (construction, people, etc.)

= Line features (roa edges, elc.
e ] s
e epfarens

e - Generation of databasas (before)

- - Gimulations, risk analysis
T —— S o ; A L
haert] oo T i - Damage overview (debris volume and distribution, mest damaged areas)
I i v ; i - Detailed damage on single buildings and infrastructure
| [y S ,,_M|
L . L L] - Fast comparnison before-after
l—i—'l
e - - Information to rescue teams (location, personal and equipmenty
S G 615 }
CoracPirmrutige.
S, Voros Dk M4 .
P - P— e

= ey PR BRr o Caasnmion
2o v Budding Ressearch, e —

3D data processing requirements

(a) Off-line

On-line application: Elbe flood - August 2002
Architecture, archaeology, cultural heritage, topo mapping,

videogames
| Soft time constraints
b. On-line
Process monitoring, traffic control, security, natural hazards, police
and rescue actions, fire fighting

! Hard time constraints,

a. Real-time
Robotics, navigation

Very hard time constraints

For (b) and (¢): Seq ial estimati Multi-pr s, GPU pr i
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Sensor models

TELEPHOTOH
LERS SYSTEM

PROTO - =
¥ MULTIPLIER Point
T scanner
ROTATIN - chiet) | Transm
Mlimﬁg '! == ) LLcl
I
L
f' SMALL APERTURE
4
i
i
"J
iy SR
I
i
STORRGE
Cepen
SCAN LINE ON_ GROUND STATION

Spot-scan photorultiphier method fur electronic photogrammetry, yeed by the FRA TS

Fagesrmnene w—
et ot e Bibtirg Rasarireh

Frame
scanner
= PROTOMOSRIC —
GROUND
Television method
Seanning Principles for P. Rosenberg®s JFully Antomated
FPhotrmap* °
Daperarsucse womatts Corservton
Fror a3 Budng Apazoerh

CanchH
Iashas o Corasration
i Fuskcing Rasssach

Simgle-linescan television me bod

naRCH

Bundle Adjustment

Mathematical Model of single frame sensor

Central Projection

» Simultaneous determination of crientation parameters and object coondinates

= No segaralion inle rélative and absoluile orientabion

# Interior onientation can be included inthe unknown paramaters of the
adjustment

= Solution: Combinaficn of forward intersection and resection

» Basis: Collinearity

equations

X7 XeD :p (so.f k) = erthogeonal retation
matrix (Ba=07)

AR
Sopenivsivain e of Conservuon
i PR yT—

Components {eliminating the scale factor

Or, for j=1...m images:

Ty = —(:}],§+.EUJ
g = —cff+ vy

Mathematical Model

= Observations: image coordinates [xy py)

« Unknowns: X, ¥, 2, Xy, Yoy, Zay, wy, T, by, (2o, yo) i points, | images

» Functional Model is non-linear:

B Sl e g T by 2 ) = P

rization with Tayler

AX,+ 1 dY, T dZ 4 dX B o4 o, F

# o

= Approximations for the unknown paramaeters (very important in close-ranga)
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After the linearization (example):
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Table 1: Photogrammetric orientation and point positioning pr
af

the general bundle method

cedures as special cases

Procedure Given Parameters Unknown Pararneliers

General bundle (X, Y, Zi; 10j:E
Metric camera bundle Ij X, 37, Di;
Spatial resection (a) 050X, Y, Iy

) (X, Z3i 10; E0i

Spatial IntersecLlon 10 £E0 (XY,

(Steren or multirrame)

. Interfor erientation, £0.. . Exterior orientation

oamEH
Erspariniise e

i Instue o Consenaion
2anch ‘and Buiding Researth

AR
[ e \nsinge  Cormesvuson
Tt el Bt et

Solution (Least Squares Estimation):

i 3 u = unknown vector of the parameters | =
= fi=}- constant vector

l—e=As. P w = wrror vector for abservations

A = design matrix (no.obs x no.unkn,
obs=umkn}

& = (A"'FAJ_1A"P3.

v = Aa-l,
TPy x = solutlon vector
oy = s T=ER=u,
: T P = welght matrixfar the constant vector |

v = residuals
so= std dev & pos
r = redundancy

wlarl of inlt welght

At least 7 infermations for the DATUM DEFINITION necessary:
a. 7 Parameters of the EO or
b. 7 coordinates of object points (GCP) or

€. free network solution (inner constraints)

“wRCH

[ o
ETH == s of Canservation
s plepsaiasiaiin]

Precision and reliability of the bundle solution

= Covariance matrix
= Theoretical precisi
* Empirical precision

Statistical quality of the recovered vector x
{unknown parameters)

Precision of the solution vector = COVARIANCE MATRIX Cax = 5 {ATPA\-
[ne.unkn x no.unkn] ) —

-
e = cofactor mabrix

PRI dard deviation of the unk nox
N =0 = std dav. a postarior] of unit waight
@ex = i-th element of the disg. of the cofactor matrix
En L
s Avarage precision of the ebject coerdinates X

= Reliability Related to SYSTEMATIC ERRORS
BLUND

WEIGHT ERRORS

rames
m’:"""'_"'. " st of Cormenation
o e kg Rammaach
Bundle adj with additi cters (APs)
+ Method:
Extend the mathematical model (collinearity equations) of the adj with additional
parameters
APs: Ty = --(;‘,.ff‘, + oy H Ay
W = —off+ s HAwg

x r
Az = —Agy+ = Ac+ Fag + o + ek + 200 + 2058 + (¢F + 25%) py + 280
-

Ay=-Ayg+ SAc + 0 4 Fa+ gk + 5ok + 50 + 255m + (4 20°)
.

with £ =z — 1y, J = Y. ey
% G R [Brown/Beyer model)
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. ﬁ':., Ay. and Ac to correct interior orientation parameters
+ Parameters k —> Radial-symmetric distortion

« Parameters p —> Radial-asymmetric and tangential
distortion

+ Parameter s, —> Affinity factor (‘Scalein x')

« Parameter a —> Shear factor (jointly in x and y)

g distortion Affimity

Inzatuge of Consenmban

CfeCH
ETH =55 i,

e
o semergrrone Insangs of Cormeraton
ETH =5~ et e

Solution (Least Squares Estimation): new estimation model

e_u=u+

£, Aa = AP vector and related design matrix

—ap = Agt Asz — I 5 P
Vector x: x, for object oy Al e e B o
coord. —ep = Imp =g ¢ P
tfor EQ parameters
T It [ B
z for APs
—a = Tz - 1 P,
s
T e
Prsy Py, Piy P
T ta®ains dirstis, exLesion
metirs
Myg g Ay e design matrices
Toiciovniainies:  Tientily makric
» .'\.'\REII‘I‘_
E’",m msinss o Cormervason
(== are) g RSt

New sensor configurations
(a) Linear Array cameras, TLS systems
b. Multiple cameras
e.g. Multiple head systems
a. Multiple sensors
e.g. Camera and LIDAR

& Blam | Pietorasdry

Medgandrmisabe Imtshsn = Corsaroten
e a Bae Aescc

Digital Cameras, Three-line sensor (TLS)
Rickwir(s Szene ~ Nadir Szene  Vorwarts Stene
h._._gv —— ~__=1-_...‘__.,, -_-__.-p ’\_.,_i

Bikdsireifen der rickwrts B der parir des voowiins
D-Zeile hasenden: CCD-Zeile CCD-Zeile

Digital Cameras, Three-line sensor (TLS)

_______________ -
Flugrichtung

Principle of TLS
« 3 paraliel mounted line sensars record the surface with different viewing directions
« Stereo-processing possible (along-track-stereo with = 100% overlap)

It o Conmsason

Bk Flesearch

ETHS =
=

TLS, Starimager: Forward, Nadir and Backward View Images
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Side-looking view image Advantages of TLS technique

- More pixels per frame (larger area coverage)
= Triple er more overlap (redundancy)
= Orthogonal in flight direction ( min. of occlusions, true
orthos)
- PAN and MS simultancously
- Building facades batter visible
{impact on geometry and texture)
- Radiometric depth (16 bit)

= Aerial TLS technology allows for new processing paradigms

DRREH
e el i Ry ETH =55

Georeferencing. Image Orientation
Orientation 3 methods, used with satellite images :
Direct Georeferencing: Integration of INS/GPS can lead to good f,;;;};‘?.’,"“""' physical sensor:modets:(atrct
absolute accuracy. b. Nan-parametric models
GPS (differential phase observations with rover-master receiver ¢. Combinations (e.g. phys. model with self-calibration)
sgparatbﬂ below 30 km): 10 cm or better Usefulness of a particular model depends on various factors, as:
High quality INS: 20 arc sec (7) + Geometrical resolution (footprint)

+ Type of sensor (Linear Array, Matrix Array, fiedd of view, etc.)
+ Accuracy requirements
+ Availability of a prior informations (attitude and position values from

Ti |ational offsets between
el e e GPS antenna navigation, GCPs, elc.)

GPS, INS and camera

Physical models

Modeling of the physical imaging properties of the sensor geometrically
(functionally and stochastically).

A priori a constant number of parameters, which are not data dependent.
Strict model, but: In-depth knowledge of exterior and interior orientation required!

Retational offset between
axes of INS and camera

NS Maging sensor -
LaREH LARCH
ETH =5 o T [ [ g
Non-parametric sensor models Rational functions for HRSI

Object-to-image space RPC transformation is from offset
normalised latitude, longitude & height to offset
normalized line & sample coordinates

+ Rational Functions A polynomial-based approach connecting image
space and object space coordinates via an 80 parameter transformation
RF Coefficients derived by the image provider via a rigorous model
using navigation data - nof via ground control (GCPs)

- LaniuideCifiet i i

LatinadkeSealy

+ Affine Projection Model Affine model recognises that as the field of s
view becomes small, parallel projection is approached
A promising practical approach needing modest no. of GCPs, but sensor i« et
mation must be linsar et S,

st lie, sample coorduates

ol s geogaplical cocodsrtes of e gonnd pomnt ‘_—’_s-/—"—_\_,—

+ Direct Linear Transformation Uses projective equations between
image space (2D) and object space (3D) coordinates
An empirical approach needing a minimum of § GCPs (instable -
generally not recommended)

- Progress Report: CBA2013-05NSY-Sutrisno
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Rational functions for HRSI

RPCs comprise 80 coefficients, with 10 extra scale and
offset terms

Ny (U] =y + ol + g+ + agh T
g Nuanp (U717 17} cag W eant Weog Fsapf
| Deng (L7 1 J1

% r . 3
ray P b LTI g af

vy J U by W i U

Numg (U1

2%~ Deng (UT Iy by ST e gl
oy ATt

Denp (L1711} bysbls byl W gt

Namsg{ L1 JF) =+ e+ 4ol W et

i) 3
Dieng {1 '.f'I’l'l_.l =y +d 4 d LTI i

CasEH
Insitse of Gonsenion
v kb [onsmmrch

Raca
ETH =5
&

Physical camera model
(time-dependent central perspective)

W= fit
x'=x, +(v— Midv )« ps xsina
¥ o=y, +(v—Midv )% ps xcos a

xmx'+Arxx'/rm] (v)
y=y+Arxyir= 1,(v)

3 s
and Ar = a,r+ar +ar
Zy c

N
o + 2 b

s r—
 Busking Fsaach

F—
ETH S5t
=

Linear Array sensor and trajectory modeling for
orientation and triangulation

Imaging & trajectory models

Imaging model: Pushbroom

Trajectory models:

DGR... Adjustment with stochastic EO

PPM {n})... Piecewise Polynomial Modeling with n segments
LIM(n)... Lagrange Interpolation with n orientation fixes

35

H
e ] It o Conusrvon
frieen e Bkt Rz

Bias - compensated RPFs

x=RPFx(X,Y.Z) +a +bx + cy

¥ =RPFy(XY.Z) +d + ax + fy

Reasoning: Relative orientation with RPCs usually good, but absolut
position/orientation insufficient,

Affine transformation corrects for this problem.

6 parameters > 3 GCPs required !

Often sufficient: Shifts in x and y (2 parameters a and d)
Then only 1 GCP required !

Sapenutacte, Inctn of Conusesstion
2 254 Buteg Reseah

LA collinearity equations

X Xaps (1) QN T, 0
¥ |=| Ve (1) |+ R D() | T, [+[0]+
Z] | Zaps () KOAT: | |
Wy + @, 1) x
AR @ps + @t |
Ky + K, +x,d )| —¢

. x| _[Z.00
£ bl e
These equations are used together with all trajectory models.
DGR, PPM and LIM a4

Where

amth
st of Carervstn
e e ———

ETH ==+
g,
=

Georeferencing by Photogrammetric Triangulation
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Tie points in strip direction

Tie points across strip direction

s
s ol Cossavamon
ETH =55 g

Tie points

Used to connect image coordinate systems
PP observed

1 & m

1]

s e Minimum of 5 points per
model, but usually > 6

naREH
fere s W e il o Consirvala
o=y et Bty e s

Blocktriangulation with bundle method
Mathematical model:
Central projection

Collinearity condition:
Xi-Xg =#R(%; - %o

uj = R{%; - %p)

Besrtmuny Irmshuta o Corsarten

Object point Object coordinate system

Projection center
Image point

;v . Principal point
Rotation matrix

Image coordinate system

;--- Scale factor

Indices:i=1, 2,..., n Object points
j=112,..., mIimages

Matrix structures and computational problems
Example: 2 strips with 4 images each (60% overlap in both directions)

*1 *2 ‘S f4

(n 2 (31 4

(5} (6} )] (2 I

l

O
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ETH =5 B
(1) o (B) Images
11 ... 44 Points
4-4=16Points ==3 - 16 =48
2-4=48Images =>6 - B =48
96 Unknowns
4 central images =>2-9-4=71
4 perimeter images == 2 - 6 4 =48
120 Observations
4 Full GCPs=>3 - 4=12
Total 132 Observations
oamcie
— e r—
ma—— ) s

CAREH
asinin Slasbnisde iniian af Cormanvaien
ey ‘red st Rpsrrch

R
e Icitute o8 Cormarvsson

"
M anc Raidng Reeach
Leasi Squares Design
matrix &
il
Seiguatormate It of Coameraban
ETH == i

naRcH
Maymalesiion ranae of Sarmerason
ETH =5 s

Pre-reduced Normal Equations Ny for a block with 10 strips at 20 images each

ez e e

GCP distributions (numbers and locations)

Planimetry: Cmly perimeter points (Fig. 1)

Height:

q = 20 % GCP chains across stnp direction with distance i baselengths {Fig.2)
q = 60 % squared GCP raster with meshwidth i (Fig.3)

P32 P
aep Lop
o

Fig. 1: Planimetric GCPs for g = 20 % and q = 60 %
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Fig. 2: Height GCP distribution for Fig. 3: Height GCP distribution for
g =20 % q = 60 %

. pi=4D triangulation
results

Accuracy of triangulation (depends on quality of tie points, GCPs,
overiap, ¢, image quality, image content, etc.): 0.5-2 pixels

[re—
Tarmevarrs AnckEeis
Basich

Primary data
a. Point data (x,y.z), representing only geometrical height information
b. Paoint data including additional information (geomorphological,
structural, topological), as
+ prominent single points (depressions, hilltops, saddle points, etc.)
+ lines of steepest slope
+ contour lines
+ breaklines (surface singularities, first and second deriv. not defined)
+ structure lines (non-singular transition between differently sloped
surface patches, large curvature perpendicular to the structure line)
+ ridge and valley lines (special cases of breaklines or structure lines)
- Acquisition of terrain data in conventional way (tachymetric or with
photogrammetry) is based on (b)-type data
- Most modern approaches of image matching are only capable of
generating (a)-type.

CRRCH
Torvras Rapasis
s Y —

DTM forms of representation
Frofiles & Breaklines

It = Corsararsn

naREH
wahee of Conpirtion,
et Bkt M

ETH =%
Digital Terrain Model (DTM), Digital Surface Model (DSM)
Classical DTM: z = z(x,y), 2.5D representation, single-valued function

e
it of Conssraaion

[
== iusng Bawah

Terrain representation

Muost relevant discrete terrain representations:

a. Regular grid (Rastermodel)

Data is given on a square or rectangular grid with constant grid width.

Structure information Is lost.

a. Triangular meshes (TIN)
The structure is obtained via Delauney-Triangulation. Points on breaklines
are included in the riangulation and this struciure information is
maintained.

a. Contours
Traditional representation originating from analogue maps. Siructure
information is implicitly included.

a. Profiles
Nomnally in form of parallel profiles with varying point density along the
profiles. Structure information is lost but point seleclion is adapted to
structural conditions.

a. Unstructured irregular point cloud

e ird B 8 Cramarantin
=y PR —

Rastermodell (,Wireframe,

Progress Report: CBA2013-05NSY-Sutrisno
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Contour representation

TIN ... Triangulated lrregular Network

CREH CaH

raperdaneche rate of o sauton
ETH = B ETHE S e
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Photogrammetric DTM generation

Methods of data acquisition

a. Marual measurements

a. Photogrammetry On Analytical Plotters or Digital Stations in stereo mode
b. Digitization of analogue contours a Automated generation by image matching
c. Laserscanning (LIDAR) On Digital Stations. Substantial post-aditing (correction of blunders)
d. Interferometric or stereo radar
e. Tachymetry Sampling Modes
f. DynamicGPS - salective
- homogeneous
e 2 : 7 - random
Nat de datasets are nowaday: labde in many countries, partly of Senad farms

very high accuracy, as derived from aerial laser-scanning or frem maps.
E.g. swisstopo data (www_swisstopo.ch):
+DOMon 2m grid, sigma(Z)= 05— 15m

+ DHM25 on 25m grid (scanned 1:25 000 topomap), sigma(Z)= 1.5 — Tm

oaecie cuse
STt Imtatn of Cosaarestin ETH == [ —
AR ety Bs et e g e
aihanTinian Einzelpunkre
Gitter Gltear, progressiv
Xochicalco
% Mexico

Repfile Citter, Zui. arzdaten

B
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Hybrid moedel (DTM & buildings & texture)
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Matching and Surface: Generation
2 Comparison: DSM/DTM Generation automatic - manually
Surface Generation: automatic manually

Digital Terrain Model (DTM}, Digital Surface Model (DSM) Paintdsnsity par = 1 Wl peinls 3000 — 5000

stereo model

Paint distribution imegular, according to veriable (deckded by operatar)
Tuncticring of metcher

Marpholagical Implict capture with Directcapture
SAruEtures high point density

Maasurement time < 1 hour 3 = B haurs
parmadal

DTM intarpolation Thinning, data reduction Paint densification
Quality control Overtay af pares and sterea meds! in 30

CMSM}GH&MWS
Marwal editrg

CARCH DAREH
L ey AR Wroimne o Consenvaben mm mange of Cosseranion
iy i Bk Reseach

=2 el ki
Photogrammetric pipeline for automatic DSM generation

Image (and Template) Matching - what for?

+ Surface generation

+ Tie and control point measurement for orientation and triangulation
+ Industrial quality control (targetted and non-targetted points)

+ Feature (edge) extraction Image preprocessing | ———— Ennancement,

+ Feature/object tracking u. l oariay
etc. n D I orientati I Recover the sensor’s parameters:

Image acquisition | . Satellite, airborne, terrestrial sensors

Matching and surface ————— Extract image correspondences and generate
generation 30 data
+
Texture ] Craate a p i 30 maodal

!

Visualization, GIS products, |

Epantanenre '.:.'IE i‘« Conmnmien b i F::E:‘ of Cormarvation
T — e e s Bt ard kg Rsssarch
Matching and: Surface: Generation: /o ¢ B
Texture Mapping
Image Matching:
« Find 2D correspondences (image coordinates) between the images - Use image information to add photo-realism io 8 30 model
+ Automated / semi-automated / manual procedures + Sutellite] airborne case:
+ 2D image coordinates transformed in 3D object coordinates using the sensor Qrthaphi lonand dirsct projection amto the 30 geomatry of the modal
parameters = Tedrestrial case:

Image information projected onto the 30 geomatry using the sensor paramatons

Manual measurements on Manual and semi-automated Sami- and fully sutomated

analegue sterac Images with measuremants on digital measurements on digital
an analytical plotter (sheres) images with an digital (sterea} Images with an digital
photagrammetric saftware photogrammetric software

CBA2013-05NSY-Sutrisno-FINAL REPORT
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+ Regional texture types

Feature-based matching: Requires the extraction of basic image
features, like blobs, comers, junctions, edges, etc. first. Matching is performed
between these features. Features are sometimes more stable with regard to
reflactance characteristics. Problem: Information which is lost during the
feature extraction phase cannot be recovered any maore.

Some methods provide for subpixel accuracy, but not at the level of the
intensity-based methods.

Relational matching: Uses geometrical or other relations between
features and structures (combination of features). Correspondence is
established by tree-search technigues. These methods are not very accurate
but usually robust. They do not require good approximations. Use in digital
photogrammetry for DTM generation is rather scarce.

Descriptions of these various technigues in Lemmens, 1988, Baltsavias, 1991,

LCARTH
bl bind wownee of Consaraton
ETH =55 e

Search window, The emplale 15
shified over the window (black
square). White square: Jocation of
best comespondence

DSM generation by image matching

Major research issue in computer vision and digital photogrammetry for
many years. Many different approaches have evolved.

Still not fully solved.

Three basic technigues:

a. Intensity-based

b, Feature-based

¢ Relational

Intensity-based matching: Image data is used in form of grey
values. Most prominent methods are cross-correlation and least squares
matching tLS—matchingJ_ Also called "area-based” matching. Give subpixel
accuracy, in extreme cases 1/10 pixel and better.

LS-matching is a highly non-linear process and requires therefore very
good approximate values.

naRciH
nsiude & Cormsragon
Bk Fesewch

Gt
ETH =+
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The early approaches

Image Matching by cross-correlation
First- and second-order derivative matching
Relaxation methods

Segmentation and graph structure matching
Transform (‘Hough transform’) matching
Feature (edge) matching, etc.

Critical analysis by
Rosenfeld, A.,1984: Image analysis: problems, progress and prospects.
Partern Recognition 17(1):3-12

 — m
Crosscorrelation
I M T g™ g T [l

with patch dimensions 2N +1, 2M+1 "
1.g...greyvalues of template fand patch g

f, 4 ... related mean values of template [ and patch g

«, ¥, X, ¥ .. pixel coordinates of template and patch center in the original

I" e i .
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Image Matching by cross-correlation
The need of image re-shaping

Least Squares Matching
S-parameter transformation of an image patch (right] to a disk-shaped
synthatic

tamplate (left) inithal position

Zheliov, 8. Sibirvakov, A., 1997 Adaptive sub-
pixel crass-corvelation in a paint correspondence
problenm,

Extension of cross-comelation by including

image re-shaping (affine transformation)

smmpla

final position

et o o | § g o e 1547 e Bt gt of mgharaom rach

symthetic paint resampled
termplate patches
ﬂmm' e nserabon e artrirel DARCH
st s ETHESS— i
The mathematical model of stereo-LSM L% Multi-image matching — collinearity constraints
Observation equations: . e
Prrg=1_.. ol
fiey) -e(xy) = gley)
f(x,y)...template
image functions
g(x,y)...picture e s AxX-1;
Linearized: e N(0, @1y : P diagonal
Normal equations:

-e(xy) = g AT, + gXAS, + 2 ¥AR, < g AT, +

2XAR, + g VAS, + g%(xy) - fixy) (ATPA)2 - ATM =0
with g, = 8g°(x,y) / 8x Solution: = (ATPAY'ATP1

" = 62 (xy) [by Covariance KXX = 2(ATpA)}-1

--> Iteration (Initial values')
o
R o R Fugasamans Di—
ETH =5 e e ey

LS Multi-image matching Problems in DTM generation
Example Bayon > . Little or no texture

a
b. Distinct object discontinuities

c. Local object patch is no planar face in sufficient approsam.
d. Repelitive objects, incl. vegetation

e. Occlusions

f. Moving objects, incl. shadows

g. Multi-layered and transparent objects

h. Radiometric artifacts, like specular reflections and others
i. Reduction from DSM to DTM

CBA2013-05NSY-Sutrisno-FINAL REPORT
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Solutions
Zhang, L., 2005, Automatic Digital Surface Model (DSM) Generation from Linear Arvay
Images, PhD Dissertation, Report Ne. 88, 1GP, ETH Zurich, Switzerland.
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DARCH

IKONOS Geo; Hobart, Australia; GSD: 1.0 m
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Example: Matched feature points

LARSH
Ergrrariine Irmsiate of Conparvamon
fr= and B Ferseareh

Image Matching -
With and without edges
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Surface Model (Street Factory)

automatically derived from wvertical and oblique images

Courtesy: ASTRIUM

L] o p— ETH = B s v
e estetete e Fusking Amssach s and Diaicing Fmmearch
Canopy tree model from aerials Canopy tree model from aerials
Multi-image matching Multi-image matching
DaRTH T, "
ETH = i ETHESS e
A semi-automatic
Object extraction at IGP, ETH Zirich line feature ¢ Tiglal Imagels? ) D)
| - — | extraction scheme % @
x"\-\..___\_.. | Image Preprocessing ] @
34 i [
Line objects 3D objects [ Featwe denticaton & Classdcaton | 40
{roads, boundaries, ate.) {buildings, etc.) —
T (" Basd Poinks ) [ ¥0)
— ""»_H_\‘l
ISH-{-}‘n:he.‘: L [Dymamc Programmng] (&)
ATIMI, o L TR
(Ch. Zhang, M. (totety) - O™ 0]
Niaderoest) | T o
[ wutiphs mages | | wonopiattmg | &)
Dyn. Programming AMORBE (). Henricsson) e -
LSB-Snakes (H. Li) TOBAGO (H. Dan) { 5D Object Outline @
CC-Modeler (X. Wang) ) ) )
DIPAD (A. Streilein) (Dinput (A) Avetoeratic B Manual (0 Oulput
Building Detection (',
Fimmermann)
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The Concept of LSB-Snakes
= B-spline representation for the Snakes

= Least squares estimation with
+ Photometric observations {imaging model)
+ Geometric observations (expected geometry of cure)
+ Observations for boundary conditions {e.g. seed points)

==> Esfimation of spline parameters for object description (3D space)
Including internal quality control {Covariance matrix)

Traditional Snakes formulated as a variational problam

CAREH
m s e Mol of Consereason
Forich a0 Bukdey) Rasearth

= City 3D Modeling assisted with CC Modeler

- 1.11._ l 2 o, =

Hood Simulation
in Shin-Yokohamn Aren

CuRen
It of Canseneation,
el sk Panmarci

Muitiple images arrangement for 3-D LSB-Snakes. The line feature i d

P ted

by 3D E-splines in object space and a sequence of paints in the images.

e
e o Covnon
i Husirg fazaarch

Extracted road
centre line
[ e e
Object extraction: Processing strategies
—__Points, edges, areas
image . -
primitiv connect, combine
as
low ribbons, vertices, intersections, Py
level ipalygons.
“ﬂu“ connect,
combine
entities | surface patches
connect
objects T " . structures
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Problems with automated building reconstruction
+ Image interpretation

+ Automated control of level of detail

+ Correct topology

Currently: No progress in automated image interpretation

Way ouf: Multi sensor/data concept

Therefore: Development of semi-automated approaches

Major problem: Quality control Ill

CHeRTH
Sasansimzn
L Fman o Con
ey [ E—

Pointcloud ~ Structured and adjusted roof faces

a) 3-D Pointcloud (b) Face assignment (non-planar)

() Face adjustment (planar)

¢ {
S
= [DARCH
ape e st of Conservabon
forry ol Fcmarch

CC-Modeler: ETH Zurich, Main Campus

cuRcw
] irntse of Canseraatary
ey v Bt Sesech

3D City Modeling

CyberCity Modeler (CC-Modeler), Gruen, Wang, 1998

= semi-automated

-images (satellite, aerial, terrestrial)

- polyhedral world (buildings, roads, waterways, bridges, trees, DTM)

Commercial software (CyberCity AG, Zurich, Los Angeles,
Lingtu)
>2 000 000 buildings, worldwide

- Main applications: City planning, environmental modeling, facility
management, car navigation, archaeology, cultural heritage, Google
Earth, etc.

P——— ‘b o Sormrean
ey T a3 Buseng Rasmrzh

Analytical Plotter_| [ Digital Station

Paint elowuds i
Preprocessing o

Initsal prebebiliies
r AutoCAD
~PH AutoLisp |

Relaxation processing

Faee defimition

&L.5 fustment o [Mrostaton |
Falytrim
TateTice
Triangulwion "‘I ! h-a_u iew —I
VRIVIL — ml tventer____|
— L [ Opentlight ] |
[1}——-Imtemactive functicns
v wren
ETH -
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Hamburg, Google Earth (courtesy: CyberCity AG)

Google Earth,
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Ortho-image, Procedures

differential rectification

Given: Orientation original image
DM

Pixeltransformation:
a, Orthophoto = DTM > Original image
(Raster) (Raster) (Raster)

a. Original image > DTM > Orthophoto
(Raster) (arbitrary) (arbitrary > Raster)

Ad (b): Time consuming
1. Intersection imaging ray x DTM
2. Unsorted field of orthophoto pixels > pixelraster

must be interpolated
ramteese o e Freap—
ETH =5 P s ke
Ad (a): More elegant
1. OTM Interpelation for posiion of athaphoto piel location Pixeltransformation
2. Backiransformation inlo onginal image
persp Far each pixel a new grey value must
op OB be interpolated, e_g. by affine,
3. Greyvalue must be computed (interpolated)in the original image . . bilinear, projective interpolation, using
Y the surrcunding 4 supporting points
b
G
o X5 apme —— s i lom X

la}anpnctIvalll’I:eltraRaforn'mlcn ¥ 54“,_ S

Xy
Emﬂnﬂﬁﬁﬁﬂw—‘!—n—z—x B Algarithm can be paralisized !
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Accuracy of ortho-images Accuracy of ortho-images: Mon-DTM objects

« Good conditions: Betterthan 1 pixel . Buildhgs,bridges_llreesle‘tc are radially displaced

« Orhoimage reselution T nat more than resalution of anginal image » Reductionaof NTONE Long o, use only central portion of image
! 5 5 » Post-correction ~ Result is "True Onthophots™

= Important error sources: DTM, orientation

gr / ke

Ortheimage fram DTM Ortheimage from emroneous D

Orthoimage - True Orthoimage True Onhoimage -

image perimeter area overlay with vectors
CWREH S
R e oy ETH =555 o i
Monoplotting: Principle Monoplotting

T d//% Applications: Whenever not high accuracies are requested and a simple
7 %" method is preferred. Also, when only a single image is available.
)
\“ Principle:
b Combination of single image and DTM
a. Measurement of objects in the singe image (1 x.y)
+ Manually
+ Semi-automatically
a. On-line computation of object coordinates (| XY 2)

ETH 200 BB e g GBS e
=y 2 Bukdng Flesearth ey 381 Badking Rsssth
Monoplotting: Principle In case (b) (ortho-image) the computation of P, is very simple. The

ortho-image delivers implicitely for every image point akready the object
coordinates X;, Y. Only the commesponding height Z; must be extracted
from the DTM. This is done by interpolation.

There are several options for the interpolation formulae. Recommended
B is a bilinear interpolation, because itis a good compromise between
AN quality of approximation and computing time,

It is a surface of second order (hyperbolic paraboloid), whose
generating elements are straight lines.

Normally enly the j =1, ....4 adjacent DTM supporting points are used.
a. Combination original image /DTM Are those on a regular grid, the computation is particularly simple and

fast.
b. Combination crtho-image/DTM
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In case (a) however the projecting ray OF,;" must be intersected with the DTM.

There are 2 possibilities:

1. Local modeling of the DTM by analytical functions (e.g. by a polynomial).

Analytical computation of the intersecting point. Dependent on the
quality of the first approximation this procedure must be iterated.
1. Iteration in the discrete DTM

wRCH
Feife of Consersion
fery ‘arel Busking Fmsanch

Height measurement of buildings by monoplotting

- -

Measure ground point using
one image in combination
with a DTM
o xX¥Z
Measure roof paint
o Zfrom intersecting
projection line and XY

o Height &H

= e
ETH ==~ Ty
Current photogrammetric workflow

| ngmpllmquureml-amumalic | - Input projest parameters

| Image Acquisition/ automatic |

| of the paints | semi ratic |
|
| Measurement of control points | manual ]

Bundie adj Fihe images |
1ofa DSM | vith post-editing |
orthophotop |
‘Generation of derivatives |

GARCH

Brpertas it et of Conusrassan
ETH = Bz

Monoplotting: 3D mapping of points and linear features

wax

Measure single points in
monoplofting mode wsing ane
image in combination with DTM

Measure pohlines/closed
podyline in monoplotting mode

| 30 mapping of points
and linear features

-
ragremimni vy Ity of Canmaraston
ETH 5% e

Options for the computing process in On-Line Triangulation

Compst ing
Drocess

Hlgarithm

simeltaneous

traly | _ ek i
sequential diroct, indirect
solutions

diract selutions fndirect
______ solutions
+Lovariance update conjugate
sCovariance soure gradients
oot update .

+ Covariance 170y

sMormals update

shormats 00U updatel
| Euss/Cholesky,

Direct sequential solutions

Givess, Housheldar, + Kalman Covariance Update
ram-5chmidt)
. + Triangular Factor Update (TFU)
+ Update with Givens Transformations
| et nigrria CARCH
I il Eatute of Cormarvn
Biwich i Busing Fiesearch

Conclusions

+ Variety of digital sensors available with on-line and real-time capabilities
+ Problems
- development of automated and fast methods for data processing and
information extraction
- logistics and organization of data acquisition, processing and
communication
- suitable data for the “before status” not available

+ Fast damage assessment on regional and local scale is realistic
for the near future
But: Detailed damage analysis?
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h. Technical training Of high Resolution images: Automated triangulation, DSM generation,
Ortho-image generation: Rongjun Qin

UAV Image Processing for fast Aims and Goals

response of disaster « To have a closer look 3D data processing, taking UAV
management images as an example
. « Not a hands on, but a step-by-step demaonstration.
- Tutorial « How the UAY product can be used for disaster
management.
+ What is the limitation of the UAV.
i R « How much time and effort are expected by performing a

Prof. em. Dr. Armin Gruen UAV mission,
Singapore-ETH Center

Please feel free to interrupt at any time!!!

Software availability

Software

Commercial Product:
INPHO — Stuttgart » Iwitness for camera calibration
VITUROSO = WuHan University o PixdUAV for Aerial triangulation and Orthophoto
PixelGrid — CASM (Chinese Academy of Surveying and Mapping) generation
Pixel4UAV- EPFL (Ecole polytechnique fédérale de Lausanne) s Quick Terrain Modeler for flood analysis.
APS — Menci software + SURE software for Image matching and point clouds
Drone Mapper generation
LPS - Leica

Alternatives:

Photomodeler, PhotoScan -- (close — range)
Open Source Solutions: Apero

Open Source: SURE Software

Apero - IGN DSM Generation.

Bundler — Noah Snavely (computer vision)

OpenMVG (computer vision)

ArcheOs

E™ [5EE) SINGAPORETH BEA-FTH
CENTRE BRGL

 Raw Data Praparation UAYV take-off and landing

Triangulation and Mapping with
P UaY Take off
Run Trangulation, OSM, Ortho-

e B
|

LAY Landing

_]
{
:
£
:
:
i

\‘ LETH  (FEL)FUTLRE ; ETH [SEC] SINGAPOREETH. I -ET)
e o o | aies 6 cENTRE BREG
GLFAT
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ETH [SEC] SINGAPOREETH BME-ETH
CENTRE FREO

E™ [S6E) GINCAPORESTH BME-FTA (ROl AUR
CENTRE R0 L

ETH (5EC) SINGRPOREETH RHME-ETR
CINTRL R

Flight Planning — parameters

Focal length

Pixel size

-

Flying height
+ GSD (Ground Sampling Distance)

« Owverlap

Camera Pre-calibration

It is always good to calibrate your camera systematically, instead of the
replying en self-calibration, for the reason:
+ Self-calibration is designed for compensate minor distortion induced by the
unpredictable parameters such as humidity and temperature of the air. It might
face risk of failure cavsed by unreliable network and over-parametrization,
» Different bundle system includes different self-calibration parameters, it
may not be sufficient enough to model the calibration parameters.

» Signalized targets are more accurate to locate tie points.

Therefore, it is always safe to perform a |ab calibration.

DSM and Ortho-Image Generation

Show result in the result folder

2] [S50) SINGAPDIE-ETH MRS
CENTRE BRSO

e [SEC) SWGAPOREETH NAE-iTH |FCL
CEMTRE BREG

Hfov = 2 X arctan(pixelsizex X width/(2 X F))

Vfov = 2 X arctan(pixelsizey X height/(2 X F))

H = GSD X F [ Pixelsize

Aerial Triangulation

Aerial triangulation is a process of determining the geo-location
and crientatien of the camera.

Input: Images, GPS observation

The usage of the GPS observation can be used in different ways:
1. Purely for tie points matching, neighberhood Searching.
2. As the initial parameters for bundle solution.

3. As the observation for bundle selution.

aticn on project settings in pix4D

E [SEC) SINGAPORE-FTS ERE-ETH FCY FUTURE >
CENTRE R0 i

Introduction SURE matcher

Hierarchical Serni-global matching, developed by the University of Stuttgart

Original algorithm from Heiko Hirschmueller

Stereo matching: Computation of disparity map between rectified images
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Semi Global Matching
cpD, =Lp -®Ry- D, )

Optimization of Equation (2) NP-hard

Semi-global strategy: as an extensicn of dynamic programming, it reduces 2D

Pixel-wise matching is not unique. Therefore add additional cost global optimization inte multiple 10 directional dynamic programming.

(penalty) on the disparity steps (discontinuity):

EQ YECPD, # e D, #D42) | ]

ETH [3EC) SINGAPORE-ETH NEBAE-ETH m 2 [$0E] BACLSSALATH ENY-ITH
CENTRE WREL i RED

Hierarchical Semi-global Matching
It is a stereo-matching algorithm, peint clouds are generated
for every stereo model, the result of the multiple models

Traditional Semi-Global matching: require large memory storage, are fused as a post step.

computation time on normal computer. For UAV images,
the disparity level easily goes up to more than 1000, which
require memory for M X N X D for computation.
SURE Demonstraton
Wenzel et al: Perform it hierarchically, from a coarse level to a

finer level, the disparity searching ranges comes from the ) ) )
Resample point clowds into grid raster

former level.
DT5MS5ample Demonstration
m [10] :—Isl'c_l:.:xr.nu :E:‘-” 3.1 ] :nln'c‘:iu:.rm 552:"
Application of UAV product 3D polygonal models of individual buildings

- Geometry analysis Stereo — measurement of key points (stereo analyst of Erdas)
-Simulations, risk analysis

-Detail inspection on single buildings CC-modeler for modeling, CC-edit and 3D max. for post-editing

-information to teams. ; ; "
MITGHERLOIL 10T tut: Auai Automatic Texture mapping, post-editing for trees.

Demonstration: Quick Terrain modeler

3D Models of NUS Campus

E™ [SEC) SINGAPORE-ETH JEIAE-ETH ETH [50€) SINGAPORE-ETH MRS -ATH
CENTRE FRBO CENTRE wRno
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Open Source Solution with Apero-GUI
An Alternative solution — Open source

Apera software — Aérotriangulation Photogrammétrigue
Expérimentale Relativement Opérationnelle

Windaws, Linux, Macds

v rumme
i (0] SNGRROREETS BNE-ETH  r e s I
e FRBY
Tie point extraction What is done in the software

GPS information is purely used for pair-wise tie points matching.

1. Automatic determination of the pair-wise matching —
The software minimize | e |2 with weighted least sguare:
3 times average neighboring distance are used for searching

neighborhood.
=ple)lel:
1. Line based extraction mode

2. Multi-scale based exhaustive search.
4

1+ (a2

pxB. =ifx>B0 e

[EC) SINCAPOREETH BME-ETH [y O
ETH [SEC) SINGAPONEETH WIE-ETH KL = ) CENTRE af!(.
CENTRE RS

Demanstration of the Apero
Demenstration of inspection on buildings in 30 {create building)

RES:[IMG_5588.tif] ER2 0.124029 Nn 99,9769 Of 4335 Mul 0 Mul-NN
0 Time 0.160253

[TMG 5588.4if] is obviously the name of the image;

[ER2 0.143439] is the square root of the weighted average of quadratic residuals;
[Mn 99.5769] Is the percentage of residuals that are under EcartMax; it should be
over $5%, or

else it may signify that you have got residuals just because you have thrown away
high residuals!

Of 4327 is the number of tie points;

Mul 0 is the number of multiple points;

Mul-NN 0 is the number of multiple points having residuals under EcartMan;

EH (6} SIMGAPORE-ETH WEE-ETH R
CENTRE Lo

as ETH {C) ENGAPORE-ETH WIE-ETH F
CENTEE HRRG
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Conclusion

UAV is flexible for the disaster reaction

Safe to the pilot

o Low cost

Small UAV can only map small area, large UAVs are some

times not easy for applying permissions.

The battery problem.

Risk of fail and signal interferences.

ETH [85C) SINCAPOREETH BAE-ETH
CEMTRE FRSG
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e. Financial support Participants Closing Notes

1. Mr.Anugrag Aeron

Research Student

Center of Excellence in Disaster Mitigation and Management,
Indian Institute of Technology Roorkee,

INDIA

Firstly, | am extremely thankful to the APN and ACRS for providing me funding and opportunity to be
a part of the most respected and highly recognized Asian Remote Sensing Conference. | got chance to
meet several people to discuss about their research work and also their culture. It is a giant platform
to share the knowledge.

On the very first day, Dr. Ryoichi Furuta gave the introduction to Japanese new Earth observing
satellite ALOS-2. He explained the Advance Land Observing Satellite (ALOS) and Panchromatic
Remote Sensing Instrument for Stereo Mapping (PRISM), their properties and comparisons with
Advanced Visible Near-Infra Red Radiometer AVNIR-2, Phased Array L-band Synthetic Aperture Radar
(PALSAR). ALOS project is used mainly for Disaster Monitoring, Land Monitoring, Agriculture
Monitoring, Natural Data Exploration and Global Forest Monitoring. PALSAR-2 will provide a very
high resolution of upto 3 m. These satellites have tremendous potential for developing disaster
management projects. Forestry monitoring, global warming are the hot topics among disaster
managers. There is also a discussion about L-band NRLS which is mainly used for monitoring oceanic
plantation cycle. The new method of combining Hyperspectral and SAR images was discussed.

All these remote sensing technologies are highly useful in disaster mitigation and management. |
hope that these high resolution imaginaries will provide more and more accurate predictions for
future disasters. The merging of different technologies will provide new dimensions to the research
and projects for disaster mitigation.

Especially the flood trend will increases in the future because of global warming. There are flood
analysis methods but there are little methods for preventing the flood. A web GIS for Mekong delta
may be a good example. The landslide monitoring and prediction is also very difficult. India is a big
country, so there are all types of natural disaster happening every year. Earthquake, landslide, flood,
forest fire, volcanic activity, cyclone, high wind etc. are common in India. India needs a very high level
of preparation for mitigating these types of disasters. Effective planning and implementation of
strategies are required from top to bottom level. The remote sensing and GIS technologies will
provide great solutions to the disaster managers.

Prof. Armyn Gruen discussed the photogrammetry, multisensor technology, UAV, real-time
processing, DTM/DSM generation etc. A discussion for disaster response planning, damage
monitoring, UAV photogrammetry and 3D modeling was done. He also showed the project which
used the UAV photogrammetry and discussed the results for damage assessment. Mr.RongJungin
presented the demo of this project. It is a new method and also very difficult to implement but the
results are more accurate for disaster management and planning. | hope it will be very beneficial if
the project will become economically viable.

| may assure you that the research going in the field of disaster mitigation and management will
definitely be beneficial for the people and the world. The remote sensing and GIS are the key tools for
monitoring the earth climate. The new and high resolution satellite images will give more accurate
results and the new methods will facilitate to mitigate the disaster.

Again | am very thankful to APN and ISRS/MAPIN for providing me such a great opportunity to be a
part of the ACRS family.
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Thank you, With regards

Anurag Aeron

Research Student

Center of Excellence in Disaster Mitigation and Management,
Indian Institute of Technology Roorkee,INDIA

2. Ms.Anjillyn Mae Cruz Perez
Department of Geodetic Engineering
University of the Philippines, Diliman
PHILIPPINES

It has been a great honor for me to be chosen as one of the participants in the Multi-sensor Remote
Sensing Technology for Sustainable Disaster Management Workshop, not only because of the ACRS
2013 full-funding support that came with it, but mostly because of the excellent learning experience
that | have attained from the speakers, Dr. Ryoichi Furuta and Prof. Em. Armin Gruen.

The things that | have learned from Dr.Furuta about SAR technology and Dr.Gruen about LiDAR and

photogrammetry applications for disaster management will be very helpful first, in our disaster
mitigation projects handled by the University of the Philippines and the Department of Science and
Technology. The Disaster Risk Exposure Assessment and Mitigation (DREAM) project is basically an
integration of LiDAR and photogrammetry to derive 3D maps of the 18 river basins in the country.
The use of SAR data will also be incorporated to better map the regions since radar can pass through
clouds and can be used even in adverse weather. The knowledge shared to us by the speakers gave
me more insight on the project.

Another benefit that | got from the workshop is related to my teaching profession. Being an Assistant
Professor from the University of the Philippines, | can transfer and share the knowledge that |
obtained from the speakers for them to better understand and appreciate the topics on
Photogrammetry as well as LiDAR and Radar Remote Sensing.

I hope that the workshop will still be offered in the succeeding ACRS so that the participants can learn
more about the different technologies beneficial not only in disaster mitigation, but in other
applications as well.

With this, | am very much thankful to the Workshop’s Organizing Committee headed by
Dr.DewayaniSutrisno, as well as the Asia Pacific Network (APN) for allowing me to participate in the
workshop, and also to Dr.Furuta and Prof. Em. Gruen, for the invaluable knowledge that you have
imparted to all of us.

Regard

Anijillyn Mae C. Perez, MSc.
Department of Geodetic Engineering
University of the Philippines, Diliman

Progress Report: CBA2013-05NSY-Sutrisno



CBA2013-05NSY-Sutrisno-FINAL REPORT

3. Ms.Ati Rahadiati

PhD Student

Faculty of fisheries and marine sciences —
Bogor Agricultural University,

INDONESIA

It is really a great honor for me to attend “Multi-sensors Remote Sensing Technology for Sustainable
Disaster Management” workshop in Bali. | thank to all of the committee that give me change to
attend this workshop and the 34" Asian Conference on Remote Sensing.

| do believed, the content of the workshop is very worthwhile for me, either for my study or for my
jobs. I work as the earth science scientists in Indonesia that will always be need the remote sensing
technology. Nowadays, the need for more detail data is urgently needed for me to get the accurate
information. Fundamental introduction and tutorial demonstration that | have gotten from this
workshop are very useful in my day to day work and study. Especially when the rapid mapping is
urgently needed for my countries that has lot of disasters. This technology will assist not only me but
also our countries dealing with those disaster problems. So, we can manage, observe and protect
our nations in such as way that will mostly save our people.

Thank you very much for giving me a change to attend this workshop and the whole 34™ ACRS
events

Regard

Ati Rahadiati

Faculty of fisheries and marine sciences —
Bogor Agricultural University, Indonesia

4. Mr. Bui Quang Thanh

o ey
-

i VINU University of Science, Viet Nam National University
-
[ Ha Noi

x Viet Nam

The Workshop entitled “Multi-sensors Remote Sensing Technology for Sustainable Disaster
Management” that covered the Japanese new Earth Observation Satellite program and applications
of AIOS family products for Global Change Management, Climate Change induced Disaster
Monitoring. The second part focussed on Data acquisition in Photogrammetry, data processing and
applications of UAV in 3D modelling.

It was one of the best workshops | have been to. Fundamental introduction and tutorial
demonstration were useful in my day to day work and | can use the skills in my job. The instructors
were friendly and approachable trainers, and it was great to hear practical experiences and
examples. They were very knowledgeable on the subject matter and | enjoyed the discussion
sessions. This was an excellent opportunity to obtain knowledge about multi-sensors remote
sensing. Each participant, represents a different discipline, and it is the actors themselves, directly
involved in the daily discussion, who are best qualified to determine, in practice, the best path to be
followed
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It can be reaffirmed that, shared by all participants of the discussion moments, the ALOS radar
products and UAVs would be useful in Disaster management andrapid response to disaster, which
can be used as decision support devices for urgent rescues.

Having worked in the research and teaching institution with main focuses on application of spatial
technology for sustainable use of natural resources, | am deeply aware of comprehensive skills that
are required to guide students and to conduct relevant research projects, in particularly, the uses of
coming AlOS data and high resolution images from UAVs. | will firstly use what | learn from the
training course to lead the lectures with theories and new practices and to seek for cooperation with
local training institutions for further wide spreading of the learnt knowledge. Second thing | will seek
for international and local fund to conduct researches in provinces which are most vulnerable to
Disasters. Of all mentioned activities | will definitely try to involve participation of local communities
to final decision of issues relating to climate change induced natural disasters.

Bui, QuangThanh
VNU University of Science, Viet Nam
Email: gthanh.bui@gmail.com

5. Ms. Christmas de Guzman

Asia-Pacific Network for Global Change Research; UPLB
East Building, 4F

1-5-2 Wakinohama Kaigan Dori

Chuo-ku, Kobe 651-0073

JAPAN

6. Mr.Dadan Ramdhani

Msc Stundents

Bandung Institute of Technology
JIn Ganesha- Bandung
INDONESIA

Having worked in the research and as the student with main focuses on application of spatial
technology, | am deeply aware of comprehensive skills that are required to guide me and to conduct
relevant research projects. In particularly, the uses of high resolution images from, either from Alos-
2 or UAVs. | hope the theories from the training course will lead me to the new practices to advance
my research in the development the rapid survey equipment, the research that | has been worked
on.

Thank you very much for giving me a change to attend this workshop and the whole 34th ACRS
events

Regard
DadanRamdhani
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Bandung Institute of Technology
JInGanesha- Bandung

7. Ms. Hang Nguyen thi Thuy

VINU University of Science, Vietnam National University
Hanoi

VIETNAM

Fundamental technology ALOS-2 data for global change and disaster management: Interesting. | like
the video of ALOS activities much. Lots of information for ones who do not know yet about ALOS. For
someone who use ALOS already, the tutorial part is more attentive.

Tutorial: This is the part | love most about the lecture. There is a lot of information and experience. |
hope | can use radar data in my research in the future

Multi-sensor remote sensing technologies for disaster management: Quite a lot of information. |
love the demo videos about hazard models. Very promising. It gives me many ideas for preparing
lecture for student

Data acquisition in Photogrammetry- concept and systems satellites, standard aerial,UAV, and
terrestrial approach: Very informative. However, | think the lecture focused much on technical issues
of photogrammetry, there are many equations, formula that made the lecture seem like for a long
course study. If possible, detail equation of georeferencing and the like could be shorter and more
sharing knowledge of application

The photogrammetric data processing pipeline: Very interesting. The idea of UAV is not new to me
but I never have experienced the processing of UAV images. | will research more about the UAV

My general comments:

| would like to express my great gratitude to the APN, the IASS, the AARS, and our lecturers, Dr.
Ryoichi Furuta, Prof. em Armin Gruen and Mr. Qin Rongjun for providing us a very precious
opportunity to attend the workshop and gain a lot of knowledge about remote sensing, particularly,
multi-sensor image processing.

The lectures and presentations are very interesting and | love it much. However, | think perhaps we
should have a fixed agenda and if possible next time, the lecturers may have sent participants
several questions about their knowledge, experience, expectations of the topics so that in the
workshop we would have more interactive environment among participants and lecturers. If
possible, it would be great if participants were introduced to some literatures (articles, books,
project, etc) related to the workshop topic.

For my own objects as a lecturers, | think | could derive new understanding and knowledge to share
with my students.

Thank you very much,

Hang Nguyen thiThuy
VNU University of Science, Vietnam National University, Hanoi
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8. Mr.Heru Sulistyo

Student of Informatics management university
Bina Sarana Informatika

INDONESIA

As a student that work in technology management and as an staff in the air force, the theories and
lecture that I’'ve gotten from this workshop are very worthwhile to support my jobs and my study

| do realize the importance of the lecture in this workshop to support me in emergency respond and
recovery processes if any disaster occur. | do learnt the location of disaster damage and the level of
dangerous of the area if any disaster occur. | do hope more field practises and how to digitally
process the lab will be train to me in the next future.

Beside that, meeting the remote sensing stakeholders and the leading scientists from all over the
world are really a great opportunity for me, so | can make a network with them and so does the
workshop participants for future cooperation

Thank you very much for the change to attend the workshop and 34™ ACRS 2013. Hope | will have a
change to participate of the training or workshop.

Regard
HeruSulistyo
Informatics management university- Indonesia

9. Mr.Hua Su
Xiamen University
CHINA

Thanks very much for your great efforts on the ACRS2013, it should be a successful conference. | feel
quite glad and honour to come here as a APN awardee, and feel so happy and exciting to attend the
workshop and the excursion. This is my first time | attend ACRS, and also the first time | come to
Indonesia Bali. The conference and the workshop are really nice, and Bali is actually amazing island,
the beautiful scenes and the warm and courteous people here attracted me deeply, | like here so
much.

From the conference and the workshop, | get more informations about the multi sensors remote
sensing technology, and aslo learn how to use the RS technology for sustainable disaster
management, such as ALOS-2 satellite applications and DTM/DSM generations. In addition, | also
meet and make lots of friends from different Asian countries through the meeting and presentation,
talking and communication with them are unforgetable experiences, we learn from each other, not
only the knowledge but also the special cultures from different regions and respective country,
that's so interesting.
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At last, | sincerely wish you a very successful conference! Thank you very much for your efforts and
the finance support.

Best wishes,
Hua Su
Xiamen University — China

10. Mss.Intareeya Sutthivanich
Suranaree University of Technology
Nakhon Ratchasima

THAILAND

It is a great pleasure for me to write this closing note for the multi sensors remote sensing
technology for sustainable disaster management workshop that held on 20-24 October 2013 in the
34th ACRS, Bali, Indonesia.

The workshop focused on disaster management in order to mitigate the disasters that will degrade
the Asia Pacific environment by applying remote sensing new technologies such as high resolution
images, SAR, GEOSS, and etc. The lectures and case studies have enhanced my background
knowledge very much. This workshop was very fruitful not only personal point of view but also from
a professional point of view. | believe participates have gained the knowledge and new experiences
from sharing this participation. | really appreciate the lecture that full of good foundation of
theories. | wish we will have this kind of workshop again in the next ACRS conference since it
provides, enhances and alerts awareness to protect and restore the health of our environment by
using remote sensing technology tools.

| would like to express my deep gratitude to APN, all lecturers (e.g. Dr.Eisuke Koizumi, Prof. em.
Armin Gruen) and also special thank to Dr.Dewayany Sutrisno and Ati Rahadiati for hospitality in Bali.
The workshop and technical excursion will be one of my best memorable times in Bali, Indonesia
always.

Best regards,

Intareeya Sutthivanich

Suranaree University of Technology
Nakhon Ratchasima, Thailand.
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11. Mr.Junyi Huang
Department of Geography, Hong Kong Baptist University
HONGKONG CHINA

I’'m particular gratitude to the Asian-Pacific Network for Global Change Research (APN) and
Indonesian Society for Remote Sensing (MAPIN/ISRS) for providing funding support for me, to attend
this extraordinary workshop and the ACRS 2013.

The participants span a wide geographical origin that makes this event diverse, | know many of them
in the workshop and we talked about our own project topics. We all have similar research interest,
using remote sensing technique to address the natural disaster or environmental problem and enjoy
the scholarly idea exchange.

The arrangement of workshop is also very successful. The content not only include lecture that
deliver the fundamental knowledge, but also the tutorial sessions that provides many amazing
demos.

As a master student with a background of geography, | received fruitful training in the past 1.5 days,
including the training of image processing from the photogrammetry perspective, and the building of
3D model in the city. Also, the introduction of ALOS-2 satellite by JAXA also brought me new
knowledge of earth observation technique. These training are of particular benefit to my thesis
project, using remote sensing data to map the landslide susceptibility.

Thanks again to the organizations, committee, organizing persons and lecturers.

Regards,
Junyi Huang
Department of Geography, Hong Kong Baptist University

12. Mr.Krisna Prasad Bhandari

a~ ﬁ ' Institute of Engineering, Tribhuvan University

- NEPAL
d“h

| would like to thank the ACRS organizing committee and APN for the arrangement and providing
fund for the participants in ACRS conference and Multi sensors Remote Sensing Technology for
Sustainable Disaster Management.

| feel that it is my honor to get chance to learn and share about the multi sensor remote sensing
application in disaster management and ACRS scientific conference application of remote sensing
and GIS in multidisciplinary aspect. The lectures from the professor were good and useful for my
organization and research. | got the three benefits and outcome of the workshop.

1. Knowledge gain
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| got the valuable knowledge regarding the connection of multisensory remote sensing
application to the disaster management. Knowledge gain from workshop about the multi
sensor data from satellite is applicable because of the disaster vulnerability in my country such
as land slide, flooding, forest fire. This workshop knowledge is important for prepared to safe
before the disaster and rescue and development after the disaster. Knowledge share by the
participants from the different countries and expert knowledge was useful for my teaching
and research work. | learn from the Kintamani field trip in Bali about the disaster of the
volcano. It was knew knowledge for me.

2. Knowledge transfer

| will transfer knowledge about the application of remote sensing to disaster management to
teach the university student and in GO, NGO work on disaster management. Material from the
resource person is very important to teach student. This knowledge is important to share in
the development organization GO, NGO and INGO. | am working as advisor in GO, NGO and
INGO which are working on disaster management. | could share and apply the knowledge gain
from workshop in the practical field as well as academic field.

3. Networking

During the workshop it was very nice opportunity to make friendship, share the experience
and future collaboration to work among the Asia pacific region scientist, professor and
students. This workshop will be help in the development of the remote sensing work on
disaster and ACRS scientific conference will help in the other multidisciplinary application.

Regard
Krisna Prasad Bhandari
Institute of Engineering, Tribhuvan University , Nepal

13. Ms. Le Van Anh

VINU University of Science, Vietnam National University
Hanoi
A viETNAM

!

Dear Sir/Madam

| am Le Van Anh from Vietnam, who is one of the participant of the workshop of Multi Sensors
Remote Sensing Technology for Sustainable Disaster Management under APN's funding support.

Currently, | am working as a young researcher in Department of Environmental Information Study
and Analysis, Institute of Geography. My work is much related to researches and projects of disaster
management using Remote Sensing and Geographic Information System technology. | really want to
improve my knowledge in this field and find out experiences from different countries as well. That’s
why | registered to participate this workshop to study and share experiences about disaster risk
management and mitigation.

The workshop gave us the overview about sensors which can be applied in study of disaster
management especially when global climate change recently has been leading amount of natural
disasters in all over the world. The Dr. Ryoichi Furuta's lecture of introduction of ALOS data
illustrated that many types of disasters such as forestation, volcano and earthquake, flood and
landslides can be monitored effectively by using ALOS PALSAR which is one kind of high resolution
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weather-unaffected active sensors. We look forward to being able to study and apply new
improvement ALOS-2 data in disaster management in the near future. Additionally, Prof.
ArmynGruen and his colleague gave us an impressive presentation about different types of sensors
which can be used to stimulate the scenario of disasters. It's really significantly helpful when we can
process data in real time for quick respond of disaster case.

Finally, | very highly appreciate your organizing this workshop and conference for those who are
interested in as well as our disaster-happening countries. Furthermore, your financial support and
careful arrangement for entire ACRS 2013 conference has created a valuable chance for us to be
able to present our research as well as attend many worth presentations in various topics of leading
scientists coming from different Asian countries. | strongly believe the knowledge achieved from this
workshop and conference would considerably assist disaster management in our country in
particular and Asia Pacific environment in general.

Regard
Le Van Anh
VNU University of Science, Vietnam National University- Hanoi

14. Mr. Md. Raffi Uddin
Bangladesh University of Engineering and Technology
BANGLADESH

| would like to thanks Indonesian Society for Remote Sensing and Asia Pacific Network for Global
Change Research for financial support. | would also like to thanks all other supporting organizations.
| would also like to thanks to organizing committee for arranging such a very big workshops and
conference by sacrificing their endless physical and mental efforts.

The Multi Sensors Remote Sensing Technology for Sustainable Disaster Management and 34th Asian
Conference on Remote Sensing (ACRS-2013) help me to lot of ways. The world renowned scientists
gave their valuable talk regarding the use of remote sensing data and how to use it for disaster
management for Bringing Sustainable Asia. Since research on remote sensing in Bangladesh is
inadequate despite of lot of disasters. This Workshop and conference are extremely helpful to
understand the use of remote sensing technology for disaster management. So, | am able to
understand the development and progress of use of remote sensing technology for disaster
management in different countries in the world from the workshop and conference.

In the postgraduate level (e.g. M. Phil and Ph. D) our university offer courses related to Remote
Sensing. Therefore, upon returning to my home country, as a teacher | will be able to pass on the
acquired knowledge to our students who are enrolled Remote Sensing related courses. In addition, |
am supervising thesis works related to Meteorology and Climate Change, so this interaction with
world renowned scientists will also be helped me to gather new idea and to know new development
of research in these fields. Certainly upon return to my home country the acquired knowledge and
ideas will be shared to my students who are using remote sensing data for their research work. So
ultimately the students of our laboratory will be benefited and hence our country will be benefited.
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In addition to this, interaction with different participants from different countries all over the world
also helps to know the multicultural aspect of different countries

Regard
Md. Raffiuddin
Bangladesh University of Engineering and Technology

15. Mr. Muhammad Ikhwan Bin Jamaluddin

= 6 MSc in Civil Engineering by Research (GIS &Remote sensing)
e 4 UniversitiTeknologi PETRONAS, Tronoh - Perak

' MALAYSIA

First of all | would like to thanks for this opportunity which for me is huge, and a very good
experience to me especially as a student to expose to this huge Asia event. Thanks you very much.

Secondly, i would like to thanks the all the committees for ACRS 2013, Bali because organising the
conference and also a big applause to Ibu Dr.Dewayany Sutrisno and also Ibu Ati Rahadiati for the
smooth process of accommodation, food, logging, travelling, field trip and everything for my 7 days
staying in Bali, Indonesia. It a very unique experience.

ACRS 2013 give me great opportunities in of knowledge, education, and experience and off course
networking. | met a lot of expert in the same area of study, and also many importance people in
remote sensing

For the workshop Multi-sensors Technology for Sustainable Disaster Management, the talk done by
Dr. Ryoichi Furata is so beneficial to me, as to know on how the ALOS-2 satellite development is
been done. Is a valuable session for me to see how the development of the satellite was done and
the improvement do they put in the ALOS-2. These give me the knowledge on how to choose an
image for my next research especially in monitoring deforestation and landslides for my country,
Malaysia. In addition, Dr. Ryoichi Furata is so friendly in person and gain a lot of knowledge in
different perspective in remote sensing, even though he is the most respected person in this field.

The second speaker, Prof. Dr.ArmynGruen have given input to me on how the UAV operating from A
— Z. This new technology for disaster monitoring and how the backstage process in processing the
image, georeferencing, DTM and etc have put me in different point of view, on how to manage to
improve more in my research stage to using UAV technology to capture image.

Last but not least, i must say that is conference is one of the respectful events done every year for
remote sensing. And as a student this will beneficial me a lot in my research. A lot of thank to the
organizing committee and of course for Indonesian indirectly for great experience in Bali

Regard

Muhammad Ikhwan bin Jamaludin
MSc in Civil Engineering by Research (GIS &Remote sensing)
UniversitiTeknologi PETRONAS, Tronoh, Perak, Malaysia
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16. Mr. Nguyen Kim Anh

Department of Environmental Information Studies and Analysis
Institute of Geography, Viethnam Academy of Science and Technology
18 Hoang Quoc Viet Rd., CauGiay, Hanoi

VIETNAM

Dear committee members,

I am Nguyen Kim Anh and | have been working for Vietham Academy of Science and Technology for
more than 6 year. My interest research on the field of using remote sensing and GIS for oil spill
detection and building GIS database for oil pollution study. Additionally, forest and biomass
inventory are monitoring in the period of time from 2012 to 2026. It has been acknowledged that
radar images are beneficial in estimated carbon stock and biomass as well as oil detection.
Consequently, have strong motivation in using radar images such ALOS PALSAR and ENVISAT ASAR
or RADARSAT to monitoring marine surface and forest monitoring.

Presently, | am going to study at PhD level and i would focus on the topic of Using remote sensing,
GIS and AHP to assess environmental quality. It is widely known that nowadays we are in time of
fast development and population grown at alarmingly degree. Many natural resources has been
exploited and used to supply the industries in the world which has devastating impact to the
environment and created massive issues to the people. Therefore, it is necessary to identify and
give an assessment to the problems which caused to the environment. Remote sensing and GIS play
an vital role in solving these problems.

In order to enhance skills and knowledge in such field, | especially would like to attend this
workshop and in limited time lecturers has provided basic and necessary concept which are solid
background for students develop research studies. Lecturers are so professional and flexible.
Services and equipment of the room was good, however, if students are provided laptop or bring
own laptop then would be practicable. Lecturers could prepare data, setting up software and steps
for student perform flowing lecturers like image processing and 3D modeling or LIDAR
measurement. So as to ensure all of students can catch step by step flowing lecturers, assistance
lecturers should be required.

Outlined above is some notes , through this closing note i would like to express my sincere thank to
the ACRS conference and APN has support for attendants especially gratitude thank to local
organizers, the way they organize hospitably make we feel warm when we are far away from home.

Kindest regards

Nguyen Kim Anh (Ms)

Department of Environmental Information Studies and Analysis

Institute of Geography, Vietnam Academy of Science and Technology

18 Hoang Quoc Viet Rd., CauGiay, Hanoi, Vietnam, Tel: (84-4)37562417, Mobile: (84-4)936593737,
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17. Mr.Pawan Kumar

Banasthali University
INDIA

Firstly, | would like to note that it was an incredible experience for me to attend this Asian
Conference on Remote Sensing at Bali, Indonesia. The whole experience of this was very good with
great exposure. On the occasion of this conference new ideas and work was exchanged in an
effective way that it was worth. | am very great full to you for facilitating me with the funds and all
the help and support. Meeting the people from all over the world was an amazing experience and it
would always be a memorable experience in my life. Sharing my research work in the field of
Remote Sensing in front of all the dignitaries from all over the world was so good and it feels great
when people appreciated my work as i was awarded first prize in the Innovation Paper Presentation.

At the end i just want to thank you for all the help and support and | look forward to see youon
future occasions and i hope next ACRS-2014 will again support me.

Best wishes
Pawan Kumar
Banasthali University

18. Mr.Reiza Muhammad Ariansyah
ISRS INDONESIA

As the fresh employee, the knowledge that | obtain form the workshop is very valuable. At school, |
only learn the standard remote sensing technology and only heard and read from the magazine or
seminars about the development of this technology,

Having access to the data and method is really broaden my knowledge about the useful of remote
sensing and makes me more aware that the earth is continually changes due to the human activities.

| really need other opportunities to advance my skill in remote sensing because | saw from the
exhibition and from many speakers that are the leading scientists from all over the world, that
remote sensing technology do not stop revolving and continue to be more advanced.

By having this new knowledge, | believed will support my job in the remote sensing organization .
Because, | have to meet the experts that if | do not know any will be left behind

Thank you very much for all of the lecturers and the committee.

Regard

Reiza Muhammad Ariansyah

Indonesian society for Remote sensing / ISRS
T/F: +62 21 8790 6041

Email: Reiza.dina@gmail.com
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19. Mr.Ronglun Qin

Students
Singapore ETH Center, Future Cities Laboratory.
SINGAPORE

20. Mr. Ryoichi Furuta

Deputy Senior Research Scientist,

Research & Development Department,

Remote Sensing Technology Center of Japan (RESTEC)
3-17-1 Toranomon, Minatoku, Tokyo

Japan

Dear all,

| would like to say my great appreciation to APN, ACRS2013 committee and participants. And also to
Dr. Sutrisno Dewayany, Prof. Armin Gruen, and Mr. Rounjin Qin. Thank you for gave me an
opportunity to made lecture and workshop in ACRS2013. It was very nice workshop that was
covered utilization of satellite and UAV as latest technology to disaster management. Both
technologies has a lot of possibilities for monitoring disasters but also has a lot of problems to
applying practical work. | think this was clear from this workshop. | was introduced some best
practices in my presentation but more practices are necessary for practical use. | hope a lot of

participants, including myself, will make there best practices and improve current situation based on
our lectures to make more safe world. Again, thank you for gave me an opportunity to made lecture
in ACRS2013, and thank you for your participation to our lecture. Anytime your contact is welcome.

Best regards,

Dr. Ryoichi Furuta

Deputy Senior Research Scientist,

Research & Development Department,

Remote Sensing Technology Center of Japan (RESTEC)
3-17-1 Toranomon, Minatoku, Tokyo, Japan

Phone: +81-3-6435-6735

E-mail:
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21. Mr. Tam Tze Huy

Institute of Geospatial Science and Technology
Universiti Teknologi Malaysia
MALAYSIA

First of all, I would like to thanks APN to sponsor me to attend ACRS 2013 held in Bali.

| felt great after attended two days of multisensor workshop. Besides, | also met some new friends
during the workshop. Anyway, | gained much knowledge from the speakers as well as the
participants. It is very to good to me and also my research work.

Best wishes
Tam TzeHuy
Institute of Geospatial Science and Technology, Universiti Teknologi Malaysia

m 22. Ms. Vandana

L Banasthali University
Y ) India

Thanks to the ACRS2013 and APN who provided us with the funding and environment to gain the
geospatial knowledge and provision of reflection of applicative approach. The ACRS conference was
ultimate exposure of knowledge and interaction among different countries brainstorms. It was nice
experience to see the applicative approach of different remote sensing techniques for the social
improvement and new geospatial activities of different people gave new and innovative ideas to do
some pioneering in this field. It provided the directional way for inventive and novel thinking. This
was a common platform for all the researchers, scientists and students which helped in sharing
knowledge among different people from different areas. There were different workshops in which
the seniors gave the ideas to apply the studies into real world. Their deliberation by showing results
encouraged to think new and pioneering.

The different sessions were conducted for presentations in which we can chose and attend of our
choice. These sessions broadens our thought to the different fields. The management was admirable
in which everything about the conference was very clear. All the directions have been put on. The
staff was very cooperating and clear such that even the different languages also crossed the barrier
of communication between people from different countries.

We have been provided with a free excursion tour which was full of entertainment and knowledge
too. The volcanic site, rice fields and temple shows the culture which is good addition of knowledge
to everyone’s diary. There is smile on everyone’s face in Indonesia which gives a home feeling in
other country too.

The award ceremony was good in which different people were given awards for their work. This
encourages all of us to do something innovative and pioneering.

In total The ACRS2013 conference is eventually successful by which students like us being provided
by a platform in which we can think, execute and get something innovative. IF | will get the chance in
every ACRS conference, it will be the great opportunity for me.
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Here | am making a simple picture for the process we have been through in the conference.

enoizear

Namastey (Greetings) and Dhnywad (Thank you) to ACRS conference and APN

Regard
Vandana
Banasthali University, India

~L - 23. Ms.Virany SENGTIANTHR

\44 Remote Sensing Center (RSC), Natural Resources and Environment Institute (NREI),

& Ministry of Natural Resources and Environment (MONRE)
Patouxay Road, PO. Box: 7864, Vientiane
LAO PDR

Dear ACRS committee,

On behalf of Lao PDR participant, | would like to take the opportunity to appreciated the ACRS
committee and APN for the full support. | am really learned in dept on the “Multi sensors RS
Technology for Sustainable Disaster Management Workshop”. This workshop has accorded me a
unique opportunity to learned on photogrammetry for management of disaster such as flood
monitoring, landslide monitoring and related to global climate change. | know more information on
ALOS-2 for disaster and climate change. | am very interest to generate 3D data using high resolution
of satellite (areal Zurich, QUICKBIRD, PRISM and IKONOS) to monitor the flood in urban area. And |
have great opportunity to make a network between ACRS members and sharing experience and
culture.

| am very grateful to Prof. Armyn Gruen and Dr. Ryoichi Furuta for lecture during the workshop.
Special thanks for the local host.

May, | would like to have the suggestion: | would like to have more time to practice the 3D
modeling. Lao PDR still lack of knowledge on Remote Sensing and GIS technology for disaster
management. | would like to have capacity building .and | will also continue to support the RS-GIS
activities for natural resources monitoring and disaster reduction.

Sincerely,

Virany SENGTIANTHR (Ms)

Remote Sensing Center (RSC), Natural Resources and Environment Institute (NREI), Ministry of
Natural Resources and Environment (MONRE)

Patouxay Road, PO. Box: 7864, Vientiane, Lao PDR, Telephone: (856-21) 217650 E-mail:
svirany@yahoo.com, viranys@hotmail.com
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24. Mr. Xiaoping Du
Key Laboratory of Digital Earth
- Institute of Remote Sensing and Digital Earth (RADI),

(]
F' Chinese Academy of Sciences
‘m No.9 Dengzhuang South Road, Haidian District
CHINA

Dear Dr. Dewayany,

| am Xiaoping Du, from Institute of Remote Sensing and Digital Earth (RADI), Chinese Academy of
Sciences (CAS), Beijing.

I am very glad to meet you in Bali and thank you for your kind and friendly host. Also thanks for you
and the ACRS2012 committee’s efforts to organize this valuable workshop which benefits me a lot.

Firstly, it’s the best opportunity for me to learn and absorb new knowledge and skills about remote
sensing technology for disaster management. | have learned the ALOS2’s improvement features and
their new missions. The global change monitoring using remote sensing is an important technique for
understanding the large scale disasters risk in the world. UVA images acquisition and 3D
reconstruction are impressed me a lot, especially the results applied in flood simulation. These new
technique sessions are quite attractive for me!

Secondly, the famous and outstanding lecturers in the workshop have great explored my potential,
and got inspired to improve myself.

Finally, | have introduced my research progress to the workshop participants who give me many
encouragements and invaluable advice.

Above all, | am so happy to attend this workshop and have got a lot of knowledge and friendships
from this event!

Dear Dewayany, again, | wish to express my sincere appreciation to you and the organizers for the
funding to support me attending the conference in the beautiful island, Bali!

Best wishes,

Xiaoping Du

Key Laboratory of Digital Earth

Institute of Remote Sensing and Digital Earth (RADI),
Chinese Academy of Sciences

No.9 Dengzhuang South Road, Haidian District,
Beijing, 100094,P.R.China

http://www.radi.ac.cn/

86-10-8217 8073

25. Prof Armin Gruen

ETH Zuerich, ETH Singapore Future City Laboratory
Zurich
Switzerland
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APPENDIX 3. Post Workshop Meeting : importance of technical ability in the field of remote
sensing

Werdhapura hotel- Bali, 27 October 2013

Summary

Post workshop meeting was held to (1) evaluate the implementation of the workshop of multi
sensor remote sensing technology for disaster management, (2) to discuss the whole
implementation of the project and (3) to discuss the propose activities following the workshop in
regional view. The resume of the meeting indicate that the workshop has been successfully held and
the target of the project has been achieved eventhough 2 of the funded participants did not show
up. Other activities should be done following the workshop, i.e post workshop training because the
participants felt the need to have the more practical training. The post workshop training will be
held in West Java , focus on the remote sensing digital image processing for the impact of climate
change issues such as flooding. The training propose to be done in the local university that has
limited facility in remote sensing laboratory.

Agenda:

1. Evaluation of the multi sensor remote sensing technology for disaster management
workshop

2. Evaluation of the whole project

3. The proposed activities following the workshop

List of Participants

1 Dr.Dewayany Sutrisno 11 Dr. Baba Barus

Indonesian Society For Remote Sensing ISRS Jabodetabek regional chairman

(ISRS) President Jalan Raya Padjajaran Bogor

Jalan Raya Jakarta Bogor cibinong bababarus61@gmail.com

dewayany@gmail.com
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Prof. Indayati Lanya

ISRS regional chairwoman/Udayana

University
Jalan Sudirman Bali

indahnet@yahoo.co.id

Ni Made Tri Gunarsih
Udayana University — Bali
Jalan Sudirman Bali

tri5963@yahoo.com

Wiyanti Wiranata
Udayana University
Jalan Sudirman Bali

wijayanti@yahoo.com

Sri Hartati
Udayana University
Jalan Sudirman Bali

shartatii@yahoo.com

Yose fPrihanto
Indonesian University
Jalan Raya Depok

Putranusa212@yahoo.com

Dr. M. Darmawan
ISRS Jabodetabek Regional committee
Jalan Raya Padjajaran Bogor

drmoel@ygmail.com

Dr.Nani Hendiarti

Agency for the Assessment and
Application of Technology

Jalan M.Thamrin No 8

babihendi@gmail.com

12

13

14

15

17

18

. 16

Dr.Wiwin Ambarwulan
Geospatial Information Agency
Jalan Raya Jakarta Bogor Cibinong

w_ambarwulan@yahoo.com

Dr.Wikanti Asrinngrum

National Institute for Aeronautical and
Space (LAPAN)

Jalan raya Pekayon

wikantia@gmail.com

Moneiye Coralia

i. Geospatial Information Agency
j. Jalan Raya Jakarta Bogor Cibinong

k. monewonka@gmail.com

Tatiek Kusmawati

I.  Udayana University

Jalan Sudirman Bali
T.kusumastuti@gmail.com

n. Dadan Ramdhani
0. Bandung Institute of Technology
p. Jalan Ganesha Bandung

g. dadanramdani67@gmail.com

Lalitya Narieswari
Geospatial Information Agency
Jalan Raya Jakarta Bogor Cibinong

lalitya_naries@yahoo.com

Heru Sulistyo
Air force — Bali

H_sulistyo@gmail.com
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9 Rochma Widia Lestari 19

Institute for marine research and
observation — bali

rochmawidia@yahoo.co.id

10  Ni Wayan Sri Utari 20

Udayana University
Jalan Sudirman Bali

Ni_utari@yahoo.com

Funding sources outside the APN

Hassan Elnour Adam
Gadjahmada University

Bulaksumur Yogyakarta

Favian Mafazi
Gadjahmada University

Bulaksumur Yogyakarta

Organization Type of support Amount

1. Indonesian Society For
Remote Sensing

. . venue,
Regional Bali

Meeting material, administrative staff, | USD 1000

2. Indonesian Society For
Remote Sensing

Meeting staff honoraria,

USD 1000
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APPENDIX 4. Post Workshop Training: Training of multi sensor remote sensing technology for
disaster management: a remote sensing analysis

Ibnu Khaldun University, 5 — 6 April 2014

e o AR
“TRAINING OF MULTISENSO

FOR DISASTER MANAGEMENT: REMOTE SENSING ANALYSIS

Bogor, 5 - 6 April 2014

Summary:

Regarding many catastrophes that have been occur in Indonesia and the relation with the workshop
in Bali, a training was held in Ibnu Khaldun University in Bogor. This training was aimed to improve
the skill of the students in of local universities to manage the disaster issue by using remote sensing
technology. The training consisted of the basic method in analyzing the disaster using remote
sensing data, such as the flooding and landslide in Ciliwung river, and how the emergency response
and recovery progress should be managed. A ground checking was also employed to check the
accuracy of the remote sensing data analysis result, either in the input of early warning, possible
destruction area, emergency response and recovery program.

Agenda

Date, time Programs Representative
Saturday, 29 March Other training by UIKA Ibn Khaldun University (UIKA)
2014
Sunday, 30 March 2014 | Other field observation by UIKA Ibn Khaldun University (UIKA)

Saturday, 5 April 2014

Training of multi sensor remote sensing technology for disaster
management: a remote sensing analysis

08.00-09.00 Registration Committee

09.00-10.00 Forewords and introduction from The Committee
dean of the technical sciences faculty,
President of ISRS and Waindo Spectera

10.00- 10.15 Coffee break

10.15-12.00 Applied Remote sensing 1 Ms Anton
12.00-13.00 Lunch

13.00-16.00 Applied Remote sensing 2 Ms. Putri
16.00-16.15 Coffee break
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16.15-17.00 GIS application based on Remote ISRS and integrasia
sensing

Sunday, 6 April 2014

08.00-16.00 Field observation Committee

Monday, 7 April 2014

08.00-12.00 ‘ Re-interpreted and spatial report Committee

List of participants:

1

10

11

12

Dewayany Sutrisno
Indonesian Society for Remote
sensing

Jala Raya Jakarta Bogor
dewayany@gmail.com

Dean Of The technical Faculty
Ibn Khaldun University

Jalan KH Sholeh Iskandar Bogor

Mr. Anton
Waindo Spectera
JIn Pejaten Raya

Dani Kusmayadi

Ibn Khaldun University
danikusmayadi@ymail.com
Reza Mardian

Pakuan University
r2mrdn@gmail.com
Hardi Subagyo

Ibn Khaldun University
hardi.subagyo@gmail.com
Muhammad Ardiansyah
Ibn Khaldun University
Ardi.6693@gmail.com
Akbar Hidayat

Ibn Khaldun University
akbarbayz@gmail.com
Wahyudi

Pakuan University
yudirevixio@gmail.com
Fulandika Putra Kirta
Padjadjaran University
Fulandhikal2@gmail.com
Abdul Hafid Farhan
Pakuan University
mxc.hafidz@gmail.com
Dewi Aisyah

Ibn Khaldun University
dewi_intel@ymail.com

18

19

20

21

22

23

24

25

26

27

28

29

Budi Susetyo

Ibn Khaldun University

Jalan KH Sholeh Iskandar Bogor
budiuika@yahoo.com

Ms. Putri Jayanti

Waindo Spectera

JIn Pejaten Raya
putrijayanti85@yahoo.co.id
Fahmi Amhar

Geospastial Information agency
Jalan Raya Jakarta Bogor
famhar@yahoo.com

Ardi Elsa Putra

Ibn Khaldun university
ardyelsaputra@gmail.com
Muhammad Aji Jatnika
Pakuan University
Aji.jatnikad71@gmail.com
lhsan Nur Akbar

Ibn Khaldun University
lhsan.nur1453@gmail.com
Renanta Dhuharesta Kusuma
Universitas Ibn Khaldun Bogor
renantakusumaha@gmail.com
Shoheh Lajuardi

Ibn Khaldun University
shohehlazuardi@gmail.com
Novrizal Rinaldi

Pakuan University
naurizal.rinaldi@rocketmail.com
Irfan Nugraha

Padjadjaran University
vanechadever@gmail.com
Dady Abdillah

Pakuan University
oneaquilani@gmail.com

Debi Purnamasari

Ibn Khaldun University
debipurnama_lovexo@yahoo.co.id
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13

14

15

16

17

Ory Dwi Jayanto

Ibn Khaldun University
ory.naomie@gmail.com
Muhammad Gilang Iskandar
Ibn Khaldun University
ghie.lang.caur@gmail.com
Abdul Malik Ibrahim

Ibn Khaldun University
malikibrahimabdul@yahoo.com
Fadli Raharja

Ibn Khaldun University
papatsaja@gmail.com
Sholikhin Setiawan

Ibn Khaldun University
setiawansholikhin@gmail.com

Funding sources outside the APN

30 Aulia Rahma
Ibn Khaldun University
aulia22@gmail.com
31 Achmad Toufiq
Ibn Khaldun University
toufik.achmad26@gmail.com
32 Cahyadi Roji
Ibn Khaldun University
palentinorozzi@yahoo.com
33 Ahmad Yatalattov
Ibn Khaldun University
ahmad.yatalattov@gmail.com
34 M. R.Ariansyah
Indonesian Society for Remote
Sensing
Reiza.dina2008@gmail.com

Organization Type of support Amount
1. Ibnu Khaldun University 1%, 2™ and 3 day of training
2. Indonesian SOCIety For Meeting staff honoraria, USD 1000
Remote Sensing
3. Waindo Spectera Material, data, method and lecturers
4. Integrasia

Computers and software

List Of young scientist

1

Dani Kusmayadi

Ibn Khaldun University
danikusmayadi@ymail.com
Reza Mardian

Pakuan University
r2mrdn@gmail.com
Hardi Subagyo

Ibn Khaldun University
hardi.subagyo@gmail.com
Muhammad Ardiansyah
Ibn Khaldun University
Ardi.6693@gmail.com
Akbar Hidayat

Ibn Khaldun University
akbarbayz@gmail.com
Wahyudi

Pakuan University
yudirevixio@gmail.com

15 ArdiElsa Putra
Ibn Khaldun university
ardyelsaputra@gmail.com
16 Muhammad Aji Jatnika
Pakuan University
Aji.jatnikad71@gmail.com
17 Ihsan Nur Akbar
Ibn Khaldun University
Ilhsan.nur1453@gmail.com
18 Renanta Dhuharesta Kusuma
Universitas Ibn Khaldun Bogor
renantakusumaha@gmail.com
19 Shoheh Lajuardi
Ibn Khaldun University
shohehlazuardi@gmail.com
20 Novrizal Rinaldi
Pakuan University

naurizal.rinaldi@rocketmail.com
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7  Fulandika Putra Kirta 21 Irfan Nugraha

Padjadjaran University Padjadjaran University
Fulandhikal2@gmail.com vanechadever@gmail.com
8  Abdul Hafid Farhan 22 Dady Abdillah
Pakuan University Pakuan University
mxc.hafidz@gmail.com oneaquilani@gmail.com
9 Dewi Aisyah 23 Debi Purnamasari
Ibn Khaldun University Ibn Khaldun University
dewi_intel@ymail.com debipurnama_lovexo@yahoo.co.id
10 Ory DwiJayanto 24  Aulia Rahma
Ibn Khaldun University Ibn Khaldun University
ory.naomie@gmail.com aulia22@gmail.com
11 Muhammad Gilang Iskandar 25 Achmad Toufiq
Ibn Khaldun University Ibn Khaldun University
ghie.lang.caur@gmail.com toufik.achmad26@gmail.com
12 Abdul Malik Ibrahim 26 Cahyadi Roji
Ibn Khaldun University Ibn Khaldun University
malikibrahimabdul@yahoo.com palentinorozzi@yahoo.com
13 Fadli Raharja 27 Ahmad Yatalattov
Ibn Khaldun University Ibn Khaldun University
papatsaja@gmail.com ahmad.yatalattov@gmail.com
14 Sholikhin Setiawan 28 M. R.Ariansyah
Ibn Khaldun University Indonesian Society for Remote
setiawansholikhin@gmail.com Sensing

Reiza.dina2008@gmail.com

Presentation

a. Applied Remote Sensing-1: Mr. Antonius K.

PENGENALAN TEKNOLOGI
PENGINDERAAN JAUH SATELIT

"enginderaan Ja

Antonius K.
GTRC (Geomatic Training al
Jakarta
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Definition

Ilmu dan seni untuk memperoleh informasi tentang obyek,
daerah, atau gejala dengan jalan menganalisis data yang
diperoleh menggunakan suatu alat tanpa kontak langsung
terhadap obyek, daerah atau gejala yang dikaji (Lillesand &
Kiefer, 1994).

Sistem Penginderaan Jauh

> Berdasarkan Wahana (Platform):
Airborne : pesawat, balon udara, burung merpati

Spaceborne : satelit, pesawat ulang-alik, pesawat ruang
angkasa

Istilah Penginderaan Jauh = Inderaja

> Berdasarkan Sumber Tenaga Elektromagnetik :
Sistem pasif : Sinar Matahari
Sistem aktif : sumber buatan - RADAR

Remote Sensing; Teledetection,; Perception Remota,
Fernerkundung

+ Tanpa kontak langsung : harus ada energi sebagai media
Energi Cahaya
Pancaran Energi Termal
Energi Gelombang Mikro
Energi Sonar

Remote Sensing Concept

Wavelength Bands Used in Remote Sensing

Visible Infrared Microwaves

Blue Red SWIR LWIR X L Band

7 R

03 05 1 2 5 10 20 5 100 051 5 10 50 100 500
Earth surface features
Wavelength (jtm) Wavelength (inm)

y Green NIR

lansmission through the
sphere Transmianke

Sources of energy

Propagation through the
atmosphere

n

Space Shuttle Remote Sensing

SenSOI" Citra Satelit The Shuttle Radar Topography Mission

over nearly

80 percent of s

. creating the first-ever near-global dat
Sensor Pasif set of land elevations.
- Energi elektromagnetik dari matahari

- Panjang Gelombang Visible dan Inframerah

Sensor Aktif
- Energi dari satelit
- Gelombang Mikro/SAR

The Shuttle Radar Topography Mission is an international
project spearheaded by the National Geospatial-Intelligence
Agency (NGA) and the National Aeronautics and Space
Administration (NASA).
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Shuttle Radar Topography
Mission (SRTM)

launched into space On

payload onboard

, with = J 1 A\
its radars sweeping = L i To acquire topographic (elevation) &
most of the Earth's u | 1 data, the SRTM payload was
surfaces. - i outfitted with

. One antenna was located
SRTM acquired data bay, the other on

during its o, | the end of a (200-foot)
\ - mast that extended from the
: ayload pay once the Shuttle was
global \ i : yin space.
of the Earth's 4 :
topography. ; Y SRTM used of a technique called

to obtain the
most complete near-

Solution:

By
Mosaicking
with several
SPOT scenes

The result :

cloud-free scene

4804m

Y
T A—
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Collection Capability

The satellite circles therglobe 14 times per day, or
once every 98 minutes

Designed to take digital images of earth from 400 miles (680
kilometers) up and moving at a speed of about four and a half
miles (seven kilometer) per second

the satellite camera can distinguish objects on earth’s surface
as smallas one meter square, about three feet, in size.

This is significantly more detail then has ever been available in
commercial satellite imagery before.

Orbital Coverage

Daily Orbital Coverage — Descending Orbits 9.1 Meter Ground
Station Antenna

Remote Sensing Ground Stations in ASEAN

- -
VACRES Ground Recebvine Sarion and 19m Antenna 10 mcnna of LAPAN Ground Sttion

CBA2013-05NSY-Sutrisno-FINAL REPORT
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ne of IKONOS Production

SGI “Supercomputer”

IKONOS Data

Black-and-White (1m):
(panchromatic)
0.45-0.90 micrometers

Color (4m):

Band 1 (Blue)
0.45-0.53 micrometers
Band 2 (Green)
0.52-0.61 micrometers
Band 3 (Red)
0.64-0.72 micrometers
Band 4 (Near Infrared)
0.77-0.88 micrometers

SPOT 5 Data

Black-and-White (2.5m):
(panchromatic)

Black-and-White (5m):
(panchromatic)

Color (10m):
Band 1 (Green)
Band 2 (Red)
Band 3 (Near Infrared)
Band 4 (Middle Infrared)

Resolusi Citra Satelit

Resolusi Spasial (Ukuran Pixel)
Resolusi Spektral (Jumlah Band)
Resolusi Temporal (Perekaman Ulang)

QuickBird Data

Kz i
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Mapping Features Recognition

Planimetric features at various resolutions 1, 2.5, 5 and 10 meters

QB vs. Other Satellites
SCALES vs Cartographic Maps & Satellite Imagery

Cartographic_
Map Scales Accuracy

1:100K 50m

1:50K 25m
Coverage
1:25K 12.5m Largest image footprint |
1:10K 10m More targets per scene
Easier mosaicking
1:5K 2.5m Builds archive faster
Fewer GCPs

Faster large area
1:2.5K 1m collections

1:3K 1.5m

QB vs. Other Satellites

QB vs. Other Satellites

b -‘ ’ Ll
ImageSat International Space Imaging’s 1m IKONOS Orblmage’s 1m ORBVIEW
1.8m EROS Panchromatic image Pan-Sharpened Image Panchromatic Image

1

s ¥ s
Torvien =5k

DigitalGlobe

May 20,2004 61- cm QuickBird image
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Surface Hidrology Modeling .
Jabodetabek-Bopunjur, Jakarta and West Java, 2006 Urban Mapplng

. )

kBird high resolution imagery enhances
f-work applicati iding rich

by p
E isual context to support field crew operations

Facilities Monitoring

Urban Growth: Parcel Mapping

Public Interest

lamarat-al Aqaba
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Imagery Information

Products Terima Kasih

ALMILLA2

Athens, Greece: DG ImageMap of
Athens Olympic Sports Complex

Al Hillah, Iraq: DG JPEG

Graphic for Iraqi

Reconstruction Project Istanbul, Turkey: DG ImageMap of
Istanbul before June 2004 NATO
Summit
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b. Applied Remote Sensing-2: Mr. Antonius K.

ER Mapper pertama kali launching oleh Earth
ERDAS ER Mapper Resources Mapping Pty Ltd tahun 1989 Di Australia
Antonius K. Menggunakan interface wizard base untuk

memudahkan pengguna

PT. Waindo SpecTerra Mengembangkan teknologi kompresi yang

disebut Enhanced Compress Wavelet

Official partner of: Mengembangkan produk aplikasi enterprise untuk
; melayani penyebarluasan data raster
DiEHALGIasE A5t D Geokye @ FEerdas melalui Internet. Nama Produk Image Web Server
LEICA (Anak perusahaan dari HEXAGON) W
memiliki divisi software Image Processing dengan LGGI juga mengakuisisi perusahaan {2
nama LGGI (Leica Geosystem Geospatial yang memiliki produk Red Spider dengan
Imaging) kemampuan menampilkan data vektor dan
raster melalui web dengan menggunakan
Memiliki produk ERDAS Imagine yang standard service dari Open Geospatial

merupakan pesaing dari ER Mapper Consortium (OGC)

LGGI memiliki jaringan pasar di Asia Pasific,

Tahun 2007 LGGI mengakuisisi ERM dan Eropa dan Amerika

memasukkan produk ER Mapper dan IWS
kedalam jajaran produk baru LGGI

._-.. The Earth to Business Company

Hexagon merupakan perusahaan dengan modal ‘oo erdaS

perusahaan lebih dari 2 Milyar US Dollar

Produk ERDAS
O»HEXAGON
precision in everything ERDAS ER Mapper
. . ERDAS Imagine
Untuk mempercepat perkembangannya, dientuk ERDAS Image Web Server
percepa” p gannya, ERDAS TITAN

suatu anak perusahaan langsung di bawah
HEXAGON dengan nama o
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Waindo Spec e

ER Mapper

Pengolah Citra Digital

ER Mapper ability

— Optical Image Processing

— Radar Image Processing

— ECW: better compression with best result

— Plugins for GIS Software: ArcView,
Maplnfo, AutoCAD & Microsoft Office

Forra i

ER Mapper Image Processing

FILE

RASTER

b Processing Algorithm

*Formulas (ratios, PC, etc.)

Menubar—— File Edit Yiew Toobars Process Utilties Windows Help

«Filters (smooth, sharpen, etc.)
«Contrast/brightness

*more...

Save only processing algorithms

Forra i)

Title bar

T _ibix

IR

|:a 2B2ul & [®alalx zl@e ]
Toolbars

:*\‘I‘_I

-
J—m==

Foren

‘Traditional’ Image Processing

RASTER
FILE 1

Hambatan:

H Image processing ‘

operation

e Ukuran Hardisk yang terbatas

‘Waktu Processing

RASTER
FILE 2

L]
e Multi-task operations require multiple files and processing
L]

Duplication required if the result is not what is required

i

raster
images l
vector or
datapase I

data

Gls

INPUT

Fiters Formulzs,
Bagion
Lookup

Statistios
Tablas

Algorithm

¢ Processing Files

ER Mapper

- e o e Ll
nwu:nn Jl‘q@n mme
Al 2R GlE 8ol s ¥l 8

geocoding Fourier
classiication processing
region edting aga
map production snnancement
annotation scattargrams

vAverses gricding

PROCESSING AND INTEGRATION

| B

Display, printing
and data output

Professional
quality
printing

[—#m images

vector GIS

OUTPUT

Broces: Unies Wdow: Hep
_I_I_I_I_I 8| [0 ajmix| @mHe|
N Sim| 6@ 2= k|&d af
£lo|®] ble| @ Bow
a

B® W oW ofw
5 8 B | ) | G e
M| Bk

2|28

4| o & o #

4| % 99 | 90| 97 | o5 | i | 62 & LA L]
kel ajs|

1] L)
mi@| e oo o)

|m| & |

ﬂﬂﬂ!l!lﬂ!l

Y|

Hololez/e/oe

&|x| b|w(E & mel
oo o000 oe & 8
0| €| @) b | ) o 13 5

I
Sl Mo @ W e o
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TS el T /“-

Opsi T —_
display dan i ——————— | —
processing T X ; ]
sojalw]  slslals| s8] Do al &=
o e = oSy e v |
Diagram [ Pt Py i
struktur data [ g_ilm e M/
e .@s| yang
I Smoolhing __ Cise menunjukkan
EXR| daftar surface
ﬂﬁ] ﬂl&l Iﬂgl m Hep dan layer L’-‘

e Syt Suiece| Loves |
Daissel R Diagram Proses

Algoritma
Landsat_Spet_Pan
D algorithm " frocsssad
Landsat_Spot_Pan i
D T algorithn = m:;:sfed Image Datasets 142
A
Image Datasets 142 T Same Images Different Algorithm
I \ \J
Different Images Same Algorithm
D Land uss
Y algarithm . Imags 1
Landsat S . Processed
andsat Spot Pan Image 2
El > aigorihm »y (MG Image Datasts 132
Different algorithms provide different views of the same data
Image Datasets 344
Algeorithms provide templates for viewing similar images

A

Wi !ﬁgy_:m!'.!

Dataset Characteristics

Dataset Virtual Dataset Algorithm

Header file has Statistics
Header file has GCP data
Algorithm Processing
Cell Profiling

Traversing

KK

Jakarta Coastal Area year 1994 Jakarta Coastal Area year 1998

Rectification
Calculate Statistics

LR
KX X XK XKL
XXX XX

Raster Cell to Vector Polygon

g SH0 -

Changes of Jakarta Coastal Area 1994 - 1998
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ey sntg!c_:rj'f-

Mosaicking
dan

color
balancing

Sebelum Color Balancing

Sesudah Color Balancing

> &

(Waindo SpecTerralr

TERIMA KASIH
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APPENDIX 5. Workshop Publication

a. www.acrs2013.com, can also be access via www.lapan.go.id, www.a-a-r-s.org/acrs,
www.mapin.or.id, www.big.go.id,www.populationenvironmentresearch.org/whatsnew.jsp

@ 4th ASIAN CONFEREI 5 |
File Edit View History Bookmarks Tools Help ——— ol

|31 asa conerence on sevore . [ [N I e -

‘(:Vﬁ @ v acrs2013.com/multi-sensors sensing-technology-for-sustainable-disas ten| G| |®- vahoo I
Welcome to 34th Asian Conference on Remote Sensing 2013 )
PSS RNETT

’j \
The 34"“. ") W@Jm

Bridging Sustainable Asia
Bali, 20 - 24 October 2013

I

N VUUTISENSOR REMOTE SENSNG
HNOLOGY FORSUSTANABLE |
ISASTER MAAGEMENT i

i ISPRS WG VIV AND ACRS 2013 |
PIS joiNTWoRKSHOP

@ 324th ASIAN CONFERE folf
File Edit View History Bookmarks Tools Help [ g—
‘[j 34th ASIAN CONFERENCE ON REMOTE ... | + | P - a .

€& B @ wowacrs2013.com/photoshtml ¢ | @~ Yohoo P& F

HOSTED BY:

SUPPORTED BY:

SPONSOR:

Gold

717 AM
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File

i Workshops | 34th ASIAN CONFERENCE ...

& B @ wwavacrs2013.com/wor

| HoME | WORDS FROM THE COMMTTEE | ResisTRATION | CONFERENCE | SPONSORING AND EXHEBTING | PrROGRAM | Excursions
| AwaRDS | WORKSHaPS | wescon | SUMMER SCHODL | HomeL | A GLANCE OF INDONESIA | | DOCUMENTATION

m

Workshops

The 34

Bridging Sustainable Asia
Bali, 20" 24 October 2013

b. www.mapin.or.id

MAPIN | Masyarakat
File Edit View History Bookmarks Tools Help

‘u MAPIN | Masyarakat Penginderaan Jauh ..

2 @ mapinwordpress.com X | |@F - Yanoo Pl ¥+ #
P i

APN Dukung MAPIN Selenggarakan Workshop di ACRS2013
n November 7, 2013 b

Remote Sen:

24 October 213

APN dengan Ahli P jauh Indonesia (MAPIN)
menyelenggarakan workshop “THE IMPLEMENTATION OF MULT] SENSORS
REMOTE SENSING TECHNOLOGY FOR SUSTAINABLE DISASTER MANAGEMENT”
pada tanggal 20 - 21 Oktober 2013, bertempat di Arjuna Room - Discovery Kartika
Plaza Hotel, Bali - Indonesia

MAPIN Create a free website or blog at WordPress.com. The Digg 3 Column Theme

Connected to mapin files.wordpress.com...

Final Technical Report: CBA2013-05NSY-Sutrisno BkYé



iMAP‘[N[Masyamlm
File Edit View History Bookmarks Tools Help
‘@MAPIN|MasyarakatPEngmderaanJauh...

& @ mapinwordpress.com

c

- Yahoo I 2

Tentang LJORS

Training of Remote

Training of Multisensor Remote Sensing Technology for

Sensing for Disaster

Disaster Management: Remote Sensing Analysis

Management Remote Sensing
Analysis

Recent Comments
Conference Calls on
ACRS 2013 di
Bali dilunci
Mirts on Dewan

i7 Pengawas MAPIN
Kumpul di
Portal Sukses on MAPIN

2 Sukses Selengoarakan
ACR.

Arsip
Select Month

POSTED If: APH NEWS

Bali, Indonesia, 24 October 2013 — The AP was represented at the 34th Asian Cenference on Remote

on April 14, 2014 by reizadina2002

MAPI i FT-UIKA B Pissat:

Bertempat di kampus universitas Ibn Khaldun Fakultas Teknik pada tanggal 5 - 6
April 2014 MAPIN bekerjasama dengan FT-UIKA menyelenggarakan “Training of
Wultisensor Remote Sensing Technolegy for Disaster Management: Remate Sensing
Analysis”, dengan jumiah peserta 27 arang yang keseluruhannya merupakan
mahasziswai lon Khaldun

Formulir Pendaftaran
Anagota

Tentang Jurnal ILJORS

Situs web MAPIN

Milis MAPIN-net

Meta

Reaister

Login

Entries RSS
Comments RSS

Blog at WordPress com

Blog at WordPress.com. The Digg 3 Column Theme.

Opportuni

APN Mews

News and Events

Sensing (ACRS) held in Hotel Kartika Plaza, Gali, Indonesia, 20-24 October 2013. The Conference aimed

Events Calandar

to gather researchers/scientists who work in the field of environmental remote sensing, climate change and List of Upeaming Events
disaster nsk reduction and 1o share mnsights and the

challanges and opportunitias of remete sensing technolagy and its application in solving global

emironmental problems. Upcoming Events

Events on 12 May 2014
© [PROVIA] Adaptation Fulures 2014

Events on 26 May 2014
© Saventh GEOSS Asia-Pacific Symposium

Events on 4 June 2014

O [UNFCCC/SBSTA40] 40th Session of the
Subsidiary Body for Scientific &
Technitogical Advica,

Themed Bridging Sustainable Asia.” the event was organised by Indonesian Society for Remote Sensing
{ISRSMAPIN) and Asian Association on Remote Sensing (AARS) and offered the participants the

fastveness of science, education, nature, and culture in one. Young scientists from different countries

particularly in Asia were given the venue ta present their research through oral and poster presentations. I
was an opportunity for them to network and communicate with potential partner organisations

Larest Publications

e in Asia and tha Pacific
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d. Leaflet, Brochure (internationally distribute)

+ Professor Wolfgang-Martin Boerner (UIC)
+ Prof. Masanobu Shimada (Jaxa) 2
+ Representative from ministry of Agriculture, Forestry, Public works, Fisheries,
Climate, International and National Universities.
= others
*)To be confirmed

CONFERENCE WORKSHOP
49 Sessions Including Special Sessi * REDD+ and MRV, host: GRSS, CSIRO.
+ Satellite Programs: * Multi Sensor Remote Sensing Technology for Sustainable
+ Student Sessions Disaster Management.
* Remote sensing technology * Crop Monitoring and Food Security, host: Kementan
on tropical peatlands * Tuna Monitoring using satellite RS technology, host:
* Micro-satellite Program FAO,BPPT, KKP.

* HF Radar Applications Inside Operational Oceanography,
host: Codar Ocean Sensor. i

AWARDS « Geospatial Technology development, host
* AARS Innovation Award For inovative papers 2
* Shunji Murai Award e best paper

. gleu @ 2.1"37& g cor:mbuﬂons f

- r A e EEE SIS syt
* Mapping

* Other related topics

Or see http://www.acrs2013.com/topics.html for more information
Mark the Dates:

* Abstract Submission deadline extended to May, 31th 2013

+ Notification deadline extended to June, 28th 2013

* Full paper submission deadline August 10th 2013

S| ER SCHOOL

25-30 October 2013, hosted by ISRS, ISPRS, AARS and
Udayana University

Theme: Remote Sensing Technology for Carbon
Monitoring and Land use management

60 Seats are available for students, Early Careers,

and young scientists, will be opened July 2013
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