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Editor’s view

CIPA is scheduling to have its next Executive Board (EB) meeting during the
ISPRS2016 in Prague, Czech Republic. During this international event, a special
session, CIPA: Geospatial Technology for Cultural Heritage, is organised by CIPA, on
Saturday 16/7/2016, 13:30-15:00. We will be there to welcome you all in our session.

Our main goal for the next year ahead is to intensify our efforts for a successful
CIPA2017, in Ottawa, Canada. The local organising committee is working hard while
CIPA EB the same. The 26th biennial symposium, being held from August 28 to
September 1, 2017, in Ottawa, Canada. CIPA2017 will focus on Digital Workflows for
Conservation.

Prior to this, CIPA is focusing on a successful organisation of the CIPA Summer School
2016, Cultural Heritage 3D Surveying & Modelling, planned to take place 30th August —
4th September 2016, in Valencia, Spain.

Many other events are supported by CIPA. We are pleased to invite you visit our
website to read the relevant information. Soon, our website will take a new form, more

flashy and dynamic!

Enjoy reading our newsletter!

CIPA Task Group

The new Task Group 5 - Earth Observation in Cultural Heritage
documentation

It has been a long term target for CIPA to introduce and stress the importance of CH
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applications to satellite/Earth Observation societies, from one hand, and on the other to
convince EO societies to introduce CH applications in their agenda.

CIPA Executive Board decided to establish a new Task Group on “Earth Observation in
Cultural Heritage documentation” in order to integrate Earth Observation technologies in
documentation of CH, while engaging multi-disciplinary societies (eg. archaeologists,
architects, historians, librarians, etc) in GEO/COST/CIPA activities.

RATIONALE

Cultural heritage around the globe suffers from wars, natural disasters and human
negligence. The importance of cultural heritage documentation is well recognized and
there is an increasing pressure to document our heritage both nationally and
internationally. This has alerted international organizations to the need for issuing
guidelines describing the standards for documentation.

Charters, resolutions and declarations by international organisations underline the
importance of documentation of cultural heritage for the purposes of conservation
works, management, appraisal, assessment of the structural condition, archiving,
publication and research. Important ones include the International Council on
Monuments and Sites, ICOMOS and UNESCO, including the famous Venice Charter,
The International Charter for the Conservation and Restoration of Monuments and Sites,
1964, (UNESCO, 2005).
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Only recently new nominated WH sites are proposed with some cartographic
information included in the nomination file request. Terrestrial, aerial or satellite imagery
are rarely included. The problem is even worst when we consider World Heritage sites
nominated some years ago. Most of them they do not have proper cartography with
detailed buffer zones indicated, etc.

Recent high resolutions satellite imagery provides the means to easily map areas in
large scales. Archive map and photographs are lucked. Although UNESCO provides
now some minor specifications these specifications are not at all considered for old
inscribed sites.



Only if these detailed specifications are provided as well as about how remotely sensed
data can be used to derive such cartography can the UNESCO request to the countries
to provide improved cartography for the UNESCO World Heritage database.

Earth Observation can highly accelerate the documentation of CH, while engaging multi-
disciplinary societies in EO/CH activities, not previously interested. A quick search at
the Google Trends reveal the simple fact that the terms “cultural heritage” and
“cartography” are much more frequently used by the public than the more technical and
less popular term “earth observation”.

EXPECTED INTEREST

The importance and global coverage of CH sites doe not need much argumentation. We
will only note the international institutional interest like the specific interest of UNESCO
[URL1], the existence and activities of the CIPA [URLZ2] (a joint venture of ISPRS and
ICOMOS), the extended activities in CH and EO of ISPRS [URLS3], the cartographic
activities of ICA [URL4] or the extended list of trans-domain projects supported by
COST [URLS].

OPEN CALL FOR PARTICIPATION
Currently an Open call for participation is in effect, in order to establish a matrix of
members, contacts and expertise and plan our activities on a yearly basis.

| would like to invite you to take active part in these activities, by sending back to me
(patias@auth.gr) a short note with your :name, affiliation, contact details/email/website,
and a few lines with your interest/expertise in the area.

One may also wish to consult the following websites of international related activities we
plan to cooperate with:

e GEO - Earth Observation in Cultural Heritage : A GEO Community Activity
http://perslab.topo.auth.gr/geo-earth-observation-in-cultural-heritage/

e TD COST Action TD1406 Innovation in Inteligent Management of Heritage
Buildings (i2MHB) http://www.cost.eu/COST_Actions/tdp/TD1406/

REFERENCES

® |[COMOS, 2005. ICOMOS Charters, Resolutions and Declarations.
http://www.international.icomos.org/charters.htm

e [URL1]: UNESCO Space for Heritage

http://www.unesco.org/science/remotesensing/?lang=en

® [URL2]: CIPA - The International Committee for Documentation of Cultural Heritage

http://cipa.icomos.org/

® [URL3]: ISPRS - The International Society for Photogrammetry and Remote Sensing

http://www.isprs.org

® [URLA4]: ICA - The International Cartographic Association

http://icaci.org/
e [URL5]: COST Trans-Domain Actions
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http://www.cost.eu/COST_Actions/TDP/Actions, eg.:

o TD1406 | Innovation in Intelligent Management of Heritage Buildings (i2ZMHB) | 06 May
2015 - 05 May 2019

o TD1403 | Big Data Era in Sky and Earth Observation (BIG-SKY-EARTH) | 13 January 2015
- 12 January 2019

o0 TD1308 | Origins and evolution of life on Earth and in the Universe (ORIGINS) | 15 May
2014 - 14 May 2018

0 TD1202 | Mapping and the citizen sensor | 28 November 2012 - 27 November 2016

0 TD1201 | Colour and Space in Cultural Heritage (COSCH) | 07 November 2012 - 06
November 2016

TG5 Coordinator

Events

Call for Participation

ARQUEOLOGICA 2.0 - 8th International Congress on Archaeology, Computer
Graphics, Cultural Heritage and Innovation will be held at the Universitat Politécnica de
Valéncia (UPV), Valencia, Spain, on 5-7 September, 2016.

ARQUEOLOGICA 2.0 discusses both the present and future of documentation,
reconstruction and computer aided rendering techniques, applied to the field of Cultural
Heritage. The main aim is to offer an updated overview about the Heritage of the 21st
century applying new and innovative techniques and methodologies. The lemma of the
present edition is: Advanced 3D documentation, modelling and reconstruction of cultural
heritage objects, monuments and sites.

ARQUEOLOGICA 2.0 — 8th participants will meet colleagues and researchers used to
deal with applied and innovative digital heritage areas such as documentation of cultural
heritage, high-end digitisation and 3D modelling of objects, monuments and sites, virtual
conservation/restoration, virtual archaeology, virtual museums, virtual exhibitions,
cultural heritage gaming, collaborative environments and internet technologies and
social media in archaeology.

Three kinds of contributions are expected:

1. Scientific peer-reviewed papers reporting on innovative and outstanding
research works and activities. Extended papers will be published in the_Virtual
Archaeology Review (VAR).

2. Works in progress reporting on-going projects with some initial but interesting
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results.

3. Showcases (Demo sessions) where participants from academia, research
institutes and companies are invited to show and demonstrate their tools,
programmes and developments during Demo Sessions which will be included in
the technical program. If you are willing to showcase your results or products,
please contact Fabio Remondino (remondino@fbk.eu).

Q Important Dates:

Deadline for Showcases (Demo sessions): 1st July 2016.

Deadlines for camera-ready papers: 15th June 2016.

Deadline for Registration: Pre-congress workshop ‘CIPA Heritage Documentation
Summer School: CULTURAL HERITAGE 3D SURVEYING & MODELLING: 15th
June 2016.

CIPA Heritage Documentation Summer School: 30th August - 4th September 2016.
ARQUEOLOGICA 2.0 — 8th Congress: 5th — 7th September 2016.

For more information about this congress, please visit the webpage:
http://arqueoloqgica8.webs.upv.es or contact us at arqueologica8@upv.es

ARQUEOLOGICA 2.0 - 8th Int. Congress is organised by the Spanish Society of Virtual
Archaeology (SEAV), the Virtual Archaeology International Network (INNOVA), and the

Universitat Politecnica de Valéncia (GIFLE / ETSIGCT / DICGF) in cooperation with
CIPA Heritage Documentation.

CIPA2017, the 26th biennial symposium

We are pleased to invite you to participate in CIPA2017, the 26th biennial symposium,
being held from August 28 to September 1, 2017, in Ottawa, Canada, the first time CIPA
comes to North America. CIPA2017 will focus on Digital Workflows for Conservation.
The rapid rise in new digital technologies has revolutionized the practice of recording
heritage places. Digital tools and media offer a myriad of new opportunities for collecting,
analyzing and disseminating information about heritage sites. With new opportunities,
there are also conflicts, and an intense effort to incorporate digital media into the
education of conservation professionals. Issues regarding the proper, innovative and
research-focused uses of digital media in heritage conservation are urgent topics in the
global heritage conservation field, and CIPA and its partners have played a leading role
in this area of cross-disciplinary research and practice. The symposium will offer a
unique opportunity for educators, professionals, heritage institutions, and managers of
heritage places to share, exchange, and explore new approaches, best practices, and
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research results in the area of these workflows.

Contributions in the form of papers and posters are invited for the following forums:

¢ |dentifying Heritage places for posterity and preparedness

Assisted fabrication of artifacts for posterity and conservation

Managing, valorizing and disseminating heritage information

Monitoring, simulation and resilience

Rehabilitating heritage places

Also, Special Sessions in other emerging topics in heritage documentation

The symposium will provide a platform for professionals, site managers and
researchers to showcase their work and obtain feedback from knowledgeable
symposium attendees. The targeted audience consists of professionals involved in
heritage conservation practice (architects, engineers, landscape architects,
archaeologists, conservators, ...), as well as, researchers, educators, historians,
archivists, librarians, museologist and students. Oral presentations will be limited to 20
minutes each and will address the Why, When, Where, What and How (in that order of
importance) of digital workflows. Papers can address the conservation of any aspect of
the entire spectrum of the built environment.

Digital Workflows for Heritage Conservation
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3rd Edition of the Summer School
CULTURAL HERITAGE 3D SURVEYING & MODELLING
30th August — 4th September 2016, Valencia, Spain
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AIMS of the Summer School

The CIPA Heritage Documentation Summer School on “Cultural Heritage 3D Surveying
and Modelling” consists of theoretical lectures (3D surveying, photogrammetry, active
sensors, etc.) and practical work, in the field and in the lab. The participants will learn
the basics in surveying and data acquisition (with digital cameras, laser scanning
sensors and UAV platforms) as well as practice with data processing methods for 3D
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models and metric products generation. This Summer School gives the opportunity to
scholars, PhD students, researchers and specialists in the surveying and heritage fields
to deepen their knowledge and expertise with reality-based 3D modelling techniques.

The participants, during the practical works, will be divided in groups and with some
tutors they will exercise with photogrammetry, laser scanning and topography within the
university area full of sculptures distributed across the garden. Each group will be
responsible of the digitization of artefacts and big structures and in the last day the
results will be presented. The participants must bring a laptop (middle-high
performances) and, possibly, a digital camera. Other surveying instruments and
processing software will be distributed by the organizers.

The Summer School is organised by CIPA — International Committee for Documentation
of Cultural Heritage within its dissemination and technology transfer activities. CIPA is
an international committee of ICOMOS and ISPRS aiming at keeping up with technology
and ensuring its usefulness for cultural heritage conservation, education and
dissemination. The CIPA Summer School is financially supported by its Sustaining
Members.

The 3rd Edition of the Summer School is considered as a Pre-Congress Workshop of
ARQUEOLOGICA 2.0 — 8th International Congress on Archaeology, Computer
Graphics, Cultural Heritage and Innovation. Participants will be allowed to continue their
tuition with live experiences, presentations and demos from colleagues from all over the
world!!

Figure 1 presents results of the previous CIPA Summer School experiences undertaken
in Paestum in 2014 and 2015. The same lecturers and tutors will continue their lecturing
for the 3rd Edition of the Summer School.

Fig. 1. From data acquisition with different devices up to 3D geometric models.

e Day 0 Mon 29/08 - Arrival and icebreaking party @ 19:00

e Day 1 Tue 30/08 - Lectures: topography, photogrammetry, laser scanning, 3D
modelling

e Day2 Wed 31/08 - Surveying / data acquisition on site

e Day 3 Thu 1/09 - Surveying / data acquisition on site
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e Day4 Fri2/09 - Data processing in the lab
e Day 5 Sat3/09 - Data processing in the lab
e Day 6 Sun 4/09 - Final presentations and social dinner

English is the official language of the CIPA Summer School.

Participation & registration

The registration fee for the participation is 550 €. The fee includes: lecture material,_full-
board hotel, welcome party, social dinner and free internet access. Furthermore, it
allows the participants to get a Student registration Fee for attending ARQUEOLOGICA
2.0 — 8th Int. Congress.

The maximum number of participants is 24; the minimum, 20. The participant selection
will be done according to the order of arrival of the requests. A motivation letter
(including a short CV) must be uploaded by the participants during registration. In order
to register, please go to the REGISTRATION FORM. Please send your information
before 15th June 2016.

Venue and location

The Summer School will be held at the Universitat Politécnica de Valéncia (UPV), Fig.
2a. Participants will follow the theoretical and laboratory lessons at the School of
Engineering in Geodesy. Cartography and Surveying (Fig. 2b), Laboratory of Digital
Photogrammetry. The garden inside the campus, full of large sculptures, will be used for
the practice. The Colegio Mayor Galileo Galilei inside the UPV will accommodate the
participants with full-board double rooms. The UPV Campus de Vera is full of facilities
and services such as bank, library, bookstore, restaurants, news-stand, swimming pool,
gym, athletics track, boulders, etc.

Fig. 2. a) Universitat Politécnica de Valéncia, Agora, Campus de Vera

b) School of Geodesy, Cartography and Surveying (Building 7i)

Lecturers and tutors:

e Fabio Remondino — FBK Trento, Italy

e Andreas Georgopoulos — NTUA, Athens, Greece
e Pierre Grussenmeyer — INSA Strasbourg, France
e Stratos Stylianidis — AUTH, Thessaloniki, Greece
e Geert Verhoeven — LBI Vienna, Austria

e José Luis Lerma — UPV, Valencia, Spain

e Fabio Menna — FBK Trento, ltaly

e Erica Nocerino — FBK Trento, Italy

e Francesco Fassi— Politecnico of Milano, Italy
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¢ |sabella Toschi — FBK Trento, Italy

CIPA Workshop on Saving the Heritage of Syria during the 10th
International Congress of the Archaeology of the Ancient Near East in
Vienna, Thursday 28th April, 2016, Austrian Academy of Sciences

Organizers: Adj.Prof. Minna Silver and Prof. Michael Doneus from CIPA

CIPA has taken an active role in promoting new strategies that its technical know how
provides to save cultural heritage in Syria, the country that has been under a conflict
from 2011. Numerous casualties and human sufferings have taken place in Syria but
also the cultural memory and identity of the people have been severely endangered and
damaged. A decision was made in 2014 by the CIPA Executive Board to provide data
and database for helping the Syrian heritage in preservation, storage and research for
conservation and eventual reconstruction.

In the early spring 2015, when the 10th ICAANE was planned, two archaeologists
Adj.Prof. Minna Silver from ICOMOS Finland and Prof. Michael Doneus from ICOMOS
Austria, both from the CIPA Executive Board, decided to arrange a workshop in which
specialists and organizations around the world could present and share their strategies,
data and ideas in serving the common goal to save the heritage of Syria. Special focus
was on the digital data, its capture for documentation, storage and dissemination. Seven
members or associate members from CIPA was present (in addition two participants
were absent) with papers presenting their technical approaches, recommendations and
documentation data from Syria.

The themes of the workshop were divided into 1) general subjects, 2) databases 3)
case studies of technical applications and 4) thoughts, recommendations and
discussions on conservation and reconstruction. In the general themes various key
organizations saving the heritage in Syria presented their work. Dr. R.A. Moaz, the
former Director General of Antiquities and Museums as well as the former Minister of
Culture of Syria, attended the workshop and participated in the discussions. Dr. Samir
Abdulac from ICOMOS in France presented the UNESCO and ICOMOS projects
focusing on Syria heritage as Dr. Cristina Menegazzi could not be present as earlier
planned because of an urgent UNESCO mission. UNESCO has an office in Beirut that
is actively working in helping the packaging and to move items in the war zone areas
into safe and storage them. Education is also provided to the Syrians to share
knowledge to save their heritage. ICOMOS with CyArk is documenting endangered
sites by laser scanning in Syria.

ASOR (the American Schools of Oriental Research) represented by its ED Dr. Andrew
Vaughn and Dr. Susan Penacho , SHIRIN-International represented by Dr. Frank
Braemer and EAMENA (Endangered Archaeology in the Middle East and North Africa)
represented by Drs. Robert Bewley and Emma Cunliffe provided information of the
ways to monitor situations on sites and their damage by satellite imagery, collecting



statistics and being active in the digitalization of data from museums and storing data in
the databases. Also Dr. Cheikhmous Ali from APSA presented data from various sites
providing ground information of the damage. ASOR and APSA have also been engaged
in finding ways to help in the post-war reconstruction.

Important new technical approaches for documentation were presented by Prof.
Andreas Georgopoulos, Prof. Michael Doneus, Prof. Haskel Greenfield and Dr. Hubert
Mara. Crowdsourcing, LiDAR, terrestrial laser-scanning, geophysical prospection,
desktop laser scanning and 3D modeling were the techniques on which the speakers
were focusing each from a different perspective. The CIPA members have special data
from Palmyra as well as from Aleppo the data which Prof. Gabriele Fangi (beside 30
other sites), Prof. Pierre Grussenmeyer and Adj. Prof. Minna Silver presented including
the documentation methods, GIS and databases that have been planned and
maintained. The old photographic archives of Late Antique and Byzantine sites from the
Hauran were presented by Prof. Peter Waldhausl, and Prof. Gracia Tucci showed the
laser scanning of ethnographic sites and building construction techniques in the Jabboul
and Assad lake area as well as Tartous.

Special ways to approach the situation for preserving the cultural identity, achieving
results and not duplicating work were given by Dr. Nibal Muhesen, Dr. Cheikhmous Ali
and Dr. Emma Cunliffe. In the lively discussions various ways to carry out

documentation for preservation and storing were provided. The meeting was very fruitful
in exchanging information between the stakeholders and enlarging our knowledge and
possibilities in saving the Heritage of Syria.

A successful decade of European — Mediterranean Conferences on Cultural
Heritage Documentation, Preservation and Protection (EuroMed): 2006 — 2016

The European Mediterranean Conferences (EuroMed) is a
biannual event organized by Digital Heritage Research Lab of



s Cyprus University of Technology (CUT) and has become a regular
fl worldwide milestone on Cultural Heritage interdisciplinary
research. EuroMed Conference is focused on conservation,
e 016 massive digitalization, modelling, archiving, visualization and
— Wt preservation of Tangible and Intangible Heritage; the event is also
focusing on documentation and modelling of the knowledge.
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There are two main thematic fields:

1. Digital Cultural Heritage
2. Protection, Restoration and Preservation of Tangible and Intangible Cultural
Heritage.

At EuroMed Conference participants have the opportunity to experience original and
innovative presentations, demonstrations, panel discussions, exhibitions and
workshops.

The Conference includes 3 international workshops:

e on ICT for the preservation and transmission of Intangible Cultural Heritage
e on 3D research challenges in cultural heritage
¢ on Cultural Heritage preservation in conflict and formal conflict zones

The EuroMed website is giving access to all information: www.euromed2016.eu

You are kindly invited to submit a paper to the EuroMed 2016 conference which will
provide an opportunity to exchange research results, opinions, experiences and
proposals on the best practice and hi-tech tools from Information and Communications
Technology to document, preserve, manage and communicate Cultural Heritage (CH).
This event will be supported by a scientific committee which consists of almost 100
renowned professionals in the area of CH for a blind peer review of all submitted papers.

The 6th EuroMed2016 brings together researchers, policy makers, professionals and
practitioners to explore some of the more pressing issues concerning cultural heritage
today. In particular, the main goal of the conference is to focus on interdisciplinary and
multi-disciplinary research on tangible and intangible Cultural Heritage, the use of cutting
edge technologies for the protection, restoration, preservation, massive digitalization,
documentation and presentation of the CH content. At the same time, the event is
intended to cover topics of research ready for exploitation, demonstrating the
acceptability of new sustainable approaches and new technologies by the user
community, SME’s, owners, managers and conservators of cultural patrimony.

Call for papers and submission: http://www.euromed2016.eu/index.php/paper-
submission

! DEADLINE: 30th of JUNE 2016
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Publication

3D Recording, Documentation and Management of Cultural Heritage

— A timely benchmark publication when
so much
heritage globally is under threat

—? An integrated treatment of cultural 3D RECORDING,

heritage DOCUMENTATION
: ) ) & AND MANAGEMENT

recording, modelling and conservation B o Coiroma

HERITAGE

—2 Perfect tool for understanding and
planning
conservation

—2 Cultural Heritage

o Efstratios Stylianidis, Assistant e Fabio Remondino, Scientific
Professor, Aristotle University of Researcher and Head
Thessaloniki, Greece and of Research Unit, Bruno Kessler

Foundation, Italy

Documentation of our cultural heritage is experiencing an explosion of innovation. New
tools have appeared in recent decades including laser scanning, rapid prototyping, high
dynamic range spherical and infrared imagery, drone photography, augmented and
virtual reality and computer rendering in multiple dimensions. These give us
visualisations and data that are at once interesting, intriguing and yet sometimes
deceptive.

This book provides an objective and integrated approach to the subject,bringing together
the techniques of conservation with management, photographic methods, various
modelling techniques and the use of unmanned aerial systems. This interdisciplinary
approach addresses the need for knowledge about deploying advanced digital
technologies and the materials and methods for the assessment, conservation,
rehabilitation and maintenance of the sustainability of existing structures and designated
historic buildings. Furthermore, this book actively provides the knowhow to facilitate the
creation of heritage inventories, assessing risk, and addressing the need for
sustainability. In so doing it becomes more feasible to mitigate the threats from inherent
and external causes, not only for the built heritage but also for moveable objects and



intangible heritage that suffer abandonment and negligence as well as looting and illegal
trafficking.

The book, which is published by Whittles Publishing, is written by a team of international
experts based upon their practical experience and expertise. It therefore creates a
unique book that encapsulates the knowledge of this discipline required by anyone
working in this field.

ISBN 978-184995-168-5 |21 240 x 170mm 400pp liberally illustrated, full colour
throughout
hardback £85 May, 2016

Please supply on publication......._. copy/ies of 3D Recording, Documentation and Management of Cultural Heritage at £85*
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Students work

3d documentation of underground heritage environments with a hand-held
laser scanner

The 3D documentation of underground passages, such as tunnels and caves (Fig. 1),
has always required the development of particular procedures. Indeed, such structures
are often characterized by particularly complex surfaces, hardly accessible parts and
low ambient lightning conditions. In the past, several specific measuring instruments
(special compasses, measuring tapes, plumbing tools, etc.) were developed for
acquiring data in natural or artificial underground environments. More recent
tacheometric methods, based on mining compass with inclinometer, theodolites and
total station, increased the level of accuracy of documentation, although very time-
consuming approaches. Nowadays the development of reality-based 3D surveying
instruments and methods provides an important support in this field. Nevertheless, in
underground environments, some approaches are more suitable than others. While
image-based techniques are strongly limited by low ambient lightning conditions and
small passages, range sensors such as terrestrial laser scanners (TLS) allows high
resolution geometric surveys also in subterranean spaces. TLS have been frequently
used for three-dimensional acquisition of man-made and natural tunnels for various
reasons: reasonable instrument weight and transportability, capability of acquiring
millions of points even on complex surfaces, possibility of working in different light
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conditions (even darkness), etc. However, a great number of TLS stations and many
working days may be required for large environments, consequently producing huge
amount of data often difficult to be managed and processed.

Figure 1: a-b) Grotta di Seiano — Archaeological Site of Pausilypon (Naples); c-d) WWI underground

fortifications around Trento — Monte Celva.

A quite recent technological development is the GeoSlam Zeb1 (Fig. 2 -
http://geoslam.com) hand-held active device. The Zeb1 is equipped with a 2D infrared
laser scanner profilometer and an inertial measurement unit (IMU) mounted on a spring.
The UTM-30LX laser scanner emits pulses at a high frequency that reflect off surfaces
and return to the sensor where signals are converted into range measurements based
on the time of flight principle. IMU measurements of angular velocities and linear
acceleration, combined with laser data, allow to estimate the device’s trajectory. A three-
axial magnetometer records magnetic interferences common in underground
environments. Laser scanner and IMU are connected to a micro-computer/battery unit
which fits in a backpack. This very low-weight instrument acquires up to 43,000
measurement points per second, within a field of view of 270° and with a maximum
range of 30 m (15 m outdoor). The device has a range precision up to 3 cm, conditioned
by the distance, the incidence angle and the surface reflectivity. The scanning field of
view is increased by the swinging mechanism due to a spring that allows to generate
three-dimensional profiles of the environment roughly scanned every second. The
instrument head can oscillate (or nod) in the front-back/walking direction or side by side
(i.e. orthogonally to the advancing direction).
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Figure 2: GeoSlam Zeb1 hand-held system.

3D data can be acquired simply walking through the environments and keeping the
device in one hand. Every dataset has to be acquired in an average range suggested of
20-30 minutes. In order to merge all the acquired profiles (by estimating 3D scanner
positions and orientations), the device uses a simultaneous localization and mapping
(SLAM) algorithm.



Thanks to the support of MeSA srl (http://www.mesa-laserscanner3d.com), the
Federico Il University of Naples and FBK Trento investigated the Zeb1 device for
documenting underground heritage scenarios. After some laboratory studies (i) to
understand the potentialities and limitations of the sensor and (ii) to identify the best
acquisition procedure, two heritage scenarios were surveyed, the Grotta di
Seiano (Naples, Italy) and some WWI underground fortification close to Trento (ltaly).

The so-called Grotta di Seiano is a monumental tunnel leading to an ancient maritime
Roman villa named “Villa di Pausilypon” (Fig. 1a,b). The tunnel is almost 800 m long and
it was excavated through the soft volcanic tuff of the hill of Posillipo. After centuries of

abandon and several collapses, in the 19t century, the passage was reactivated,
through the construction of many masonry strengthening arches still today visible. The
tunnel, used during the Second World War as air-raid shelter, was reopened only in the
last years to the public access (as the entire archaeological site). The tunnel is
characterized by an elongated shape, with alternation of sections showing geometric
elements (strengthening arches) and parts with flat and featureless walls. The 3D
surveying of the tunnel, with its peculiar geometry, would have required a huge number
of TLS stations; moreover, low ambient lightning and time constraint excluded a
complete photogrammetric survey. Consequently, the hand-handle Zeb1 was
considered a good surveying alternative and, in order to assess the reliability and
accuracy of the acquisition result in a so critical environment, a topographic survey was
also realized. The Zeb1 allowed to acquire data in only one day of acquisitions,
surveying the entire 800 m underground passage and the area outside the two
entrances. Considering a limited acquisition time to ca 20 minutes per scan and the
possible SLAM divergences, eight different dataset were acquired, walking about 150 m
for each acquisition. The range-based survey was coupled with a topographic survey to
help data registration and monitor possible scan deformations. The maximum RMSE in
the registration of consecutive scans was 0.14 m. The final merged 3D point cloud
contains about 24 mil points (Fig. 3). This final point cloud will be used for traditional
two—dimensional drawings (plans, sections, details, etc.) used in the archaeological
investigation for highlighting different roman constructive techniques adopted for this
construction.

I
—— e e 2

o oo e

Figure 3: Central part of the grofta showing the alternation of smooth and featureless walls (1) and
geometric elements (2). Top and side views of the whole Grotta di Seiano showing the aligned point

clouds in different colours.

Before the First World Word (WWI) outbreak, numerous Austro-Hungarian fortifications
(tunnels, trenches, forts, etc.) were built on plateaus, hills and mountain tops around the
city of Trento for protecting and monitoring the territory. Indeed the Trentino — Alto Adige
region was part of the Austro-Hungarian Empire until 1918: it represented the hot
southern border with the ltalian kingdom and, consequently, it was disseminated of
many military fortifications. The fortifications were built in concrete, often hand-carved in
the stone and organized with main bodies, casemates and several connecting galleries.


http://www.mesa-laserscanner3d.com/

Some of these military structures are today still partly visible in the Trento’s region, like
on Monte Celva (Fig. 1c-d). They represented a strategic place for the defence of Trento
and belonged to the so-called Fortress of Trento (http://trentocittafortezza.fbk.eu). Some
of the underground military constructions present in Monte Celva, (galleries, batteries in
caves, shelves for ammunitions, rifle emplacements, etc.), along with an outdoor (not
underground) defensive system (trench) connected to the artillery batteries in the cave,
were surveyed with the Zeb1 hand-held system. Monte Celva presents a huge and
complex underground network, with some parts difficult to be reached and others only
partially cleared from rubbles due to structural collapses. Therefore a mobile hand-held
range-based device was the most appropriate instrument. Each military structure was
surveyed in about 30 minutes, covering an average path of 200 m. The acquired point
clouds were aligned among them and also with the LiDAR-based terrain model of the
area. Then they were manually highlighting the functions of the different spaces and
their extensions and curved shape inside the mountain (Figures 4-5).

Figure 4: Left - Second battery in cave, the so-called “100 step stairways”: entrance (1), riflemen
emplacements (2) connecting well with the upper trench (3).
Right - Third battery in cave: connecting underground gallery (1), artillery battery in cave (2), barracks (3),

connection with trench (4).

Figure 5: Views of some WWI underground passages in Monte Celva integrated into the 3D terrain model

ofthe area.

A hand-held laser scanner system is a very suited recording device to survey and map
underground and complex heritage structures. The GeoSlam Zeb1 device is able to
map, in short time, large and complex structures, although on-site and post-processing
procedures must be implemented to verify its accuracy and reliability, especially for long
and featureless structures. Moreover, when textural information is important, an
additional acquisition (for example, through a photogrammetric survey) is necessary.



The new version of the sensor, which was presented just recently on the market, offers
an automatically oscillating head in order to reduce user-dependent results and facilitate
the acquisition, avoiding undesirable and erroneous motion or divergences in the
acquired point clouds. Investigations with this new head are planned.
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Announcements

‘4 CIPA proudly announces that Prof. PETROS PATIAS, The
Aristotle University, Greece, CIPA Executive Board Member
(1998-2003), CIPA past President (2003-2007), and currently
- CIPA Honorary President (2013-for life) awarded the
J—dﬂj— International Society for Photogrammetry and Remote Sensing
(ISPRS) Fellowship for his sustained, excellent service to the Society and its aims.

The ISPRS Fellowship will be presented during the Opening Ceremony of the upcoming
XXIII'ISPRS Congress in Prague on Tuesday, July 12, 2016.

According to ISPRS Bylaws the maximum number of Fellows at any one time shall be
30, whereas currently there are 15 Fellows, Prof. Patias being the 16th Fellow.

Prof. Patias has a long history in ISPRS activities:

e 1996, 2000, 2004, 2008: Recipient of Presidential Honorary Mention
e 1992-1996: Chairman of the WG 1/2

e 1996-2000: Chairman of the WG V/5

e 2000-2004: President of Commission V

e 2004-2008: Chairman of the Financial Commission

e 2008-2012: Member of the Fellowships Committee

e 2008-2012: Co-chair of the WG VI/6-Special Interest Group
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