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GLOSSARY OF TERMS 

Term Definition 

Functional Requirement (FR)  An FR is a statement of an action or expectation of what the system will 
take or do. It is measured by concrete means like data values, decision 
making logic and algorithms. 

GEM (Global Earthquake Model) In the GEM project researchers from different countries are developing a 
physical earthquake risk estimation model of global use. In it a common 
terminology or taxonomy is critical to document variations in building 
design and construction practices around the world 

Non-functional Requirement (NR) An NR is a low-level requirement that focuses on the specific 
characteristics that must be addressed in order to be acceptable as an end 
product. NRs have a focus on messaging, security, and system interaction. 

Non-structural Components In this work these are components that are a permanent part of the building 
and are not part of the structural system. 

Scenario A scenario is a sequence of steps taken to complete a user requirement, 
similar to a use case. 

Structural Components Building components that are part of the intended gravity, seismic, 
blast/impact or fire forces resisting system, or that provide measurable 
resistance to these forces. 

Unreinforced Masonry Wall Clay brick, concrete or natural stone units bound together using lime or 
cement mortar to form o wall, without any reinforcing elements such as 
steel reinforcing bars. 

Use Case A use case is a description of a system’s behaviour as it responds to a 
request that originates from outside of that system. The use case is made 
up of a set of possible sequences of interactions between systems and 
users in a particular environment and related to a particular goal. The use 
case should contain all system activities that have significance to the users. 
Use cases typically avoid technical jargon, preferring instead the language 
of the subject matter expert. 

User Requirement (UR) A UR is a statement of what users need to accomplish. It is a mid-level 
requirement describing specific operations for a user (e.g., a business user, 
system administrator, or the system itself). They are usually written in the 
user’s language and define what the user expects from the end product. 
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EXECUTIVE SUMMARY 

The present deliverable of work package 9 includes the proceedings of the second RECONASS End-User 
workshop that was realised on the 22nd and 23rd of June 2016 in Wesel, Germany. The main goals of the 
workshop have been to present the prototyped RECONASS system to End-Users and compare it to the state of 
the art systems that are currently used by relief units when conducting structural and needs assessment of 
damaged buildings. Another goal of the workshop has been to allow the participants to interface with the 
RECONASS system and see it in action by training them to operate it. The 2-day workshop was divided in 
themes, the first day (responders’ day) was on training them on the system, whereas the second day (general 
users’ day) dealt with discussing its exploitation potential and extracting relevant end user feedback. 

The workshop commenced with the description of THW’s training facility in Wesel and the activities that THW are 
conducting to train their personnel by THW‘s Facility Manager. Klaus Dieter Büttgen (THW Director of Research) 
and Evangelos Sdongos (ICCS RECONASS Project Manager) presented and explained the RECONASS 
concept, its components and the actual developments that have been performed by the consortium to reach a 
functional prototype. 

The workshop included a live demonstration of the state-of-the-art system that THW is using to assess damaged 
buildings, as well as a demonstration of the remote sensing module that RECONASS is featuring. Before the 
former’s exhibition, Michael Markus (THW Researcher) gave the audience an overview of how it operates, its 
components and installation principles. Furthermore, Annika Nitschke (THW RECONASS Project Manager) 
described the scenario to be deployed in the live demonstration session and provided safety and security 
guidelines for the audience. 

During the live demo, the participants witnessed in operation the German THW system for assessing the 
structural integrity of a damaged building, essentially comprising a combination of expert inputs and monitoring 
equipment (robotic total station with prism reflectors). Advantages and disadvantages to the RECONASS system 
were also openly discussed during the session that involved the UAV module deployment (RECONASS 
component). 

The next session included a presentation of the RECONASS hardware and the functionalities served towards the 
holistic assessment of the monitored building.  On the RECONASS system User Training, Dora Karali (RISA 
Researcher) and Stephanos Camarinopoulos (RISA RECONASS Project Manager) explained the main 
operational instructions for using the Post Crisis Needs Assessment Tool in regards to Construction Damage and 
related Needs (PCCDN tool), essentially the RECONASS Disaster Management Platform for building monitoring. 
The system training process included also provision of background information in regards to the embedded 
structural and needs assessment algorithms, presented by Dimitrios Bairaktaris (DBA RECONASS Structural 
Expert). To continue system training, Markus Gerke (ITC RECONASS Geoinformatics Expert) presented the logic 
of the damage assessment module which uses Air- and Space-borne Remote Sensing to assess the external 
status of the building and complement the structural and needs assessments conducted by in-building sensors. 
After the briefing the audience was trained on operating the PCCDN tool. The remote sensing live demo was the 
session that concluded the first day of the workshop, during which the participants witnessed a UAV tele-operated 
flight and the point cloud creation, the latter essentially providing a 3D representation of a given building being 
monitored. 

The “general users’ day” started with a brief introduction by E. Sdongos on the main goals to be pursued under 
the relevant sessions. The session to follow was held by Markus Gerke who explained in more detail the 
automatic process that RECONASS system features towards a 3D representation of a given monitored building 
and the annotation of the potentially damaged areas (external view). Progressing on exploitation potentials of the 
system, Wayne Kimberlin (GS RECONASS Project Manager) presented a wide set of merits that the 
RECONASS system provides to the different types of End-Users (disaster relief agencies, building owners, 
assessment experts and insurance companies). He outlined the attempts to promote the system and initiated a 
discussion with the participants. The workshop concluded with an open discussion, engaging the participants to 
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express their opinions on the usability of the system, the topics of improvement they envision and their 
experiences for promoting such disaster management platforms within their organisations. 

For the majority of the participating End-Users, there was no doubt that the RECONASS system is very useful 
and should be installed in critical buildings, especially in geographical areas with higher risks of damaged 
buildings such as earthquake prone areas. Noteworthy, a hot discussion topic for the system’s exploitation has 
been the approach to be followed for designated end user groups to own the system as well as the regulatory and 
legislative decisions to be taken nationwide for such a system to be commercially operational.  
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1. INTRODUCTION  

1.1. Objectives  

After the First End-User workshop, held in Berlin in 2014, where the dialogue with End-Users started and the 
End-User requirements were collected, the 2nd RECONASS End-User workshop aimed at presenting the already 
developed RECONASS functionalities to End-Users and at discussing with them the presented results. The 
opportunity was used to collect user input for the last phase of the RECONASS project. Another vital goal of the 
workshop was to push exploitation of the RECONASS system in a face-to-face engagement of potential future 
users and to introduce the exploitation strategy envisioned under a strong brand name, SHOX – Structural Health 
Monitoring in a BOX. 

1.2. Document Structure  

After an executive summary, this document includes an introductory chapter, where the basic goals of the 
workshop, the methodology of the workshop and the End-User Group are described. To better understand the 
terminology and the context of the workshop, the RECONASS system and its components are described in the 
second chapter. Chapter 3 refers to the training facility, where theoretical and practical demonstration and training 
took place, and also includes the participant list. Chapter 4 describes in detail the proceedings of the workshop 
and gives and overview of the presentations, demonstrations and training sessions. Chapter 5 summarizes the 
discussions and End-User feedback. The input is analysed and categorized. Chapter 6 concludes the document, 
describing the most relevant results. The Annex includes workshop documents and presentations. 

1.3. Methodology 

The workshop was divided in two thematic sessions, the “responders’ day” and the “general users’ day” (see 
Figure 1) to deal with the different needs of the wide variety of potential RECONASS End-Users. Additionally, 
with the help of practical demonstrations and training sessions, the state of the art was demonstrated and 
compared to the possibilities offered by the novel RECONASS system which offers significant reduction in the 
time needed to conduct structural and needs assessment to damaged monitoring buildings.  

 

Figure 1: Scope of the End-User workshop from scope and introduction presentation, E. Sdongos 
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The active involvement of the End-Users facilitated a fruitful exchange within the End-User Group and with the 
RECONASS project team.  

The workshop began with an introduction round of all participants, with focus on their expertise, of their 
organisation, their specific interest and contact points with RECONASS, as well as their expectations of the 
RECONASS End-User workshop. ICCS (RECONASS Project Coordinator) gave a concise and comprehensive 
overview of the RECONASS concept, expected results and impacts. A key point that proved to be effective and at 
the same time strengthened the workshop process was the participation of most of the RECONASS partners in 
the workshop. ICCS, ITC, GeoSIG, ARU and DBA attended the meeting and actively participated in training the 
end users and providing the specifics of the technology behind RECONASS. Furthermore, it resulted in useful 
outcomes from the End-Users since the technology providing partners were able, whenever needed, to provide 
the End-Users with additional details on functionalities of the features that the RECONASS addresses.  

1.4. The RECONASS End-User Group 

In preparation of the first End-User workshop, an End-User group was established. The main challenge of this 
group is its heterogeneous composition. This is highly desirable, since the requirements of the End-Users reflect 
different needs coming from different fields of operation such as structural assessment crisis mapping, crisis 
communications, local positioning, etc.  

The following six End-User categories were identified for the RECONASS End-User Group:  
A)   Governmental Emergency / Disaster Response Organisations  
B)   Non-Governmental Emergency / Disaster Response Organisations  
C)   Public Operators of Critical Buildings  
D)   Private Operators of Critical Buildings   
E)   Organisations involved in the development of remote sensing based damage maps  
F) Organisations involved in synoptic damage prediction based on acceleration measurements, 
insurance companies, etc.  
 

Figure 2: Map of Europe presenting the End-User Group 

The End-User Group includes 56 End-Users originating from more than 17 countries covering a wide range of EU 
states plus USA, Turkey and Israel. All the End-Users organisations matching the above End-User categories 
and additional End-Users from the area were contacted. A set of informative dissemination material was 
provided. The dissemination material included the following documents: 
 

 The workshop information package (see Annex C) 

 The 2nd End-User workshop agenda (see Annex B) 

56 End-Users 
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2. RECONASS  SYSTEM AND USER REQUIREMENTS 

2.1. Introduction 

This chapter provides background information to understand the RECONASS system and the user requirements 
that are collected in D1.3 “User Requirements” [1]. The RECONASS system and the modules are described. The 
user requirements are divided into functional and non-functional requirements and prioritised.  

2.2. The RECONASS System 

The RECONASS system can be divided into the main sub systems “RECONASS Monitoring System”, 
“RECONASS Structural, Economic Loss and Needs Assessment Module” and “UAV Damage Mapping System”. 
These three sub systems consist of further modules that are compiled in the following Table 1 with the 
responsible RECONASS partners. 

Table 1: The RECONASS system and its sub systems with responsible partners  

1.  RECONASS Monitoring System 

1.1. Overall Monitoring System and interfaces 

1.2. Acceleration Sensors(GS) 

1.3. Strain Sensors (GS) 

1.4. Temperature Sensors (GS) 

1.5. Local Positioning System (TUD) 

1.6. Data Hub (GS) 

1.7. Communication Gateway Module (ICCS) 

2. RECONASS Structural, Economic Loss and Needs Assessment Module 

2.1. Assessment Module and interfaces (DBA, TECNIC AND RISA) 

2.2. Structural Assessment Module (DBA) 

2.3. Economic Loss and Needs Assessment Module (TECNIC) 

2.4. PCCDN Software Tool (RISA) 

3. UAV Damage Mapping System 

3.1. UAV System and Interfaces(ITC) 

3.2. UAV Damage Mapping (ITC) 

 
The enumeration system is used to classify the user requirements and was used to classify the sub systems in 
the deliverbale “D1.4: Full specification set for the RECONASS system”.  

2.3. User requirements types 

The user requirements are distinguished between functional (FR) and non-functional (NFR) after [2]: 
 

1. Functional requirements (FR): These are statements of services the system should provide, how the 
system should react to particular inputs and how the system should behave in particular situations. In 
some cases, the functional requirements may also explicitly state what the system should not do.  
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2. Non-functional requirements (NFR): These are constraints on the services or functions offered by the 
system. They include timing constraints, constraints on the development process and standards. Non-
functional requirements often apply to the system as a whole. They do not usually just apply to individual 
system features or services. 
 

In reality, the distinction between different types of requirement is not as clear-cut as these simple definitions 
suggest. A user requirement concerned with security, such as a statement limiting access to authorized users, 
may appear to be a non-functional requirement. However, when developed in more detail, this requirement may 
generate other requirements that are clearly functional, such as the need to include user authentication facilities 
in the system (Sommerville 2011). Especially the interface requirements – both user interfaces and interfaces 
with other systems - are here defined as non-functional requirements because the interfaces describe how the 
system behaves.  

The ISO/IEC 25010 standard classifies software quality and is used to classify non-functional requirements. It 
includes sub-types such as “interoperability”, “usability”, performance and “availability” and it is used for a more 
detailed classification of the final user requirements, see D1.3 “RECONASS’ user requirements” [1]. 

2.4. User requirements prioritisation 

The prioritization of the user requirements uses the MoSCow attempt [3] using the following four cathegories: 

M - MUST: Describes a requirement that must be satisfied in the final solution for the solution to be 
considered a success. 

S - SHOULD: Represents a high-priority item that should be included in the solution if it is possible. This 
is often a critical requirement but one which can be satisfied in other ways if strictly necessary. 

C - COULD: Describes a requirement which is considered desirable but not necessary. This will be 
included if time and resources permit. 

W - WONT: Represents a requirement that stakeholders have agreed will not be implemented in a given 
release, but may be considered for the future. (Note: occasionally the word "Would" is substituted for 
"Won't" to give a clearer understanding of this choice) 
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3. THE SECOND END USER WORKSHOP  

3.1. Wesel Training Facility 

The 2nd RECONASS End User workshop was held at the THW Wesel Regional Office Training Facility, located 
approximately 5 kilometres outside Wesel city centre (Kanonenberge 4, D-46487, Germany). The premises host 
the Training Facility, the THW Wesel Regional Office as well as the THW Wesel Local Section. Apart from 
general use as a training ground, the Training Facility is one of the facilities used regularly by UN INSARAG to 
certify USAR teams. 

The training facility was chosen due to its large training ground with collapsed and partially collapsed building 
structures, which despite its realistically damaged condition they remain stable, hence training safety is 
preserved. This set-up has been carefully selected to permit demonstrations of the state of the art equipment of 
THW as well as the training sessions of the RECONASS system. Additionally, automated damage assessment 
using UAV (Unmanned Aerial Vehicles) could be demonstrated with real data collected from the area of interest. 

 

Figure 3: Wesel THW Training Facility  
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3.1. Workshop Participants 

End-Users from France, Germany, Greece and, the Netherlands on operational and management level joined the 
workshop. Table 2 shows the list of participants. A key point that proved to be effective and at the same time 
strengthened the workshop process was the participation of most of the RECONASS partners in the workshop. 
ICCS, ITC, GeoSIG, ARU and DBA attended the meeting and participated. Furthermore, it resulted in useful 
outcomes from the End-Users since the technically involved partners were able, whenever needed, to provide the 
End-Users with additional details on functionalities of the features that the RECONASS addresses.  
 

Table 2: RECONASS Second End-User workshop participant list  

First Name Last Name Organisation Country 

Hannah Henske Wesel Fire Service Germany 

Carsten Nienhaus Wesel Fire Service Germany 

Thomas Verbeet Wesel Fire Service Germany 

Thomas  von Heesen Wesel Fire Service Germany 

Michael Andres Federal Agency for Technical Relief (THW) 
building/structural expert 

Germany 

Frank Blockhaus Federal Agency for Technical Relief (THW) 
building/structural expert 

Germany 

Martin Boelicke Federal Agency for Technical Relief (THW) 
building/structural expert 

Germany 

Jochen Werkmüller Federal Agency for Technical Relief (THW) 
building/structural expert 

Germany 

Peter Braunisch Federal Agency for Technical Relief (THW) 
structural monitoring 

Germany 

Tobias  Martin Federal Agency for Technical Relief (THW) 
structural monitoring 

Germany 

Harald Auding THW Rapid Deployment Unit Search and Rescue 
Abroad (SEEBA) 

Germany 

Erik Dreyer THW Rapid Deployment Unit Search and Rescue 
Abroad (SEEBA) 

Germany 

Martin Keller THW Rapid Deployment Unit Search and Rescue 
Abroad (SEEBA) 

Germany 

Michael  Schwagmeier THW Rapid Deployment Unit Search and Rescue 
Abroad (SEEBA) 

Germany 

Frederic Monard DGSCGC/ French DG for civil protection and crisis 
management 

France 

George Beldecos Hellenic Air Force Greece 

Sotirios Glykofrydis Hellenic Ministry of National Defence Greece 

Johannes Kleintjens Brandweer Twente Netherlands 

Sathish Nammi ARU UK 

Hassan Shirvani ARU UK 

Evangelos Sdongos ICCS Greece 

Dimitrios Bairaktaris DBA Greece 

Emmanouil Bairaktaris DBA Greece 

Markus Gerke ITC Netherlands 
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Watse Siderius ITC Netherlands 

Anand Vetrivel ITC Netherlands 

Wayne Kimberlin Geosig UK 

Jonathan Naundrup Geosig Switzerland 

Stephanos Camarinopoulos RISA Germany 

Dora Karali RISA Germany 

Klaus-Dieter Büttgen THW  Germany 

Michael Markus THW  Germany 

Mike  Nienhaus THW  Germany 

Annika  Nitschke THW  Germany 

Bianca Reinel THW  Germany 

Daniela  Schmidt THW  Germany 

 
 
 

 

Figure 4: Group photo of workshop participants 
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4. RECONASS END-USER WORKSHOP PROCEEDINGS 

4.1. Introduction 

This chapter provides an overview of the presentations held during the workshop, the demonstration activities 
and the training sessions occurred to familiarise end users with the RECONASS concept of operations. The End-
User feedback collected can be found in chapter 5.  

4.2. Workshop Demonstration Scenario 

In order to enable a better understanding of the RECONASS system and to compare this system to the state of 
the art, a realistic scenario was provided and used for demonstration and training purposes. The full scenario 
description can be found in Annex D. It describes explosions in a mall near the city centre of Cologne. The 
danger of collapse of the building must be assessed to rescue victims from the building. The implementation of 
the scenario at Wesel training facilities is described as well. 

4.3. Welcome “responders’ day” 

After the opening and key-note speech by Klaus-Dieter Büttgen (THW), the workshop began with an introduction 
round of all participants (see Figure 5), with focus on their expertise, of their organisation, their specific interest 
and points of contact with RECONASS, as well as their expectations of the RECONASS End-User workshop.  

 

 

Figure 5: Round of introductions at the beginning of the workshop 

After the introduction round E. Sdongos from ICCS gave an overview of the RECONASS concept, expected 
results and strategies. The RECONASS Monitoring and Assessment System consists of sensor systems such as 
the Local Positioning System (LPS) and strain, acceleration and temperature sensors. A communication module 
is necessary for fast, resilient and robust data exchange. It is comprised of data hubs, gateway, WSNs (wireless 
sensor networks) and heterogeneous Wide Area Networks. In addition to the in building sensors, the RECONASS 
platform receives input also from external sensors including air and space – borne sensing that show the 
building’s damage status from its exterior (incl. neighborhood’s damage status) for validation and calibration 
purposes and to get additional damage state information. The Post Crisis Needs Assessment Tool in regards to 
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Construction Damage and Related Needs (PCCDN) is the user interface and allows interaction with the 
RECONASS system. It presents the results of the Structural and Economic Loss and Needs Assessment 
Modules (compare Figure 6).  

 

Figure 6: RECONASS concept and overview from ICCS presentation 

E. Sdongos then explained the planned RECONASS pilot tests in Sweden to the End-Users. A building fully 
equipped with the RECONASS system was being prepared, and two different explosions were planned, an 
external and an internal one, of different explosives’ loadings at the end of August 2016. The End-Users were 
invited to the tests. The proceedings of the preparations and the planned experiments were very much 
appreciated by the audience.  

 

Figure 7: RECONASS pilot tests 

The presentation was concluded by the desired goals of the RECONASS project and the expected results on EU 
level. The RECONASS project’s outcomes address the “Response” and the “Recovery” phases of the Disaster 
management cycle (boosting Civil Protection efforts in EU); as RECONASS is expected to assist first responders 
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to precisely classify buildings’ damages at an early stage thus permitting effective interventions whilst at the same 
time recovery phase is clearly enhanced through assessment of buildings’ functionality and repair needs, 
permitting in addition for effective reconstruction efforts. 

 

Figure 8: RECONASS – expected results 

 
To prepare for the live demo of the state of the art, M Markus (THW) presented the Leica monitoring system, 
which is used by THW to monitor damaged buildings and structures during rescue operations and other technical 
assistance. This system is based on a robotic total station, which automatically measures the 3D position of 
measurement points (prism reflectors), see Figure 9. These prism reflectors must be attached to the structure, 
which can be dangerous for the responders. Additionally, only measurement points visible from the total station 
can be used. But this method is still one of the best solutions to date.   
 

 

Figure 9: Presentation of the State of the art of building monitoring for emergency response  
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Following this presentation, the participants received a safety briefing from Annika Nitschke (THW) before leaving 
the training room to move to the training ground.   

4.1. Live Demo – State of the Art 

The live demo of the state started with the arrival of a THW team and inspection of the situation. The scenario 
(see Annex D) assumed that the Cologne fire department assigned the operations to this THW team. The 
inspection results of the assessment team stated a possibility of further collapse of the building and a special 
safety and security officer was alarmed to determine the necessary actions to safely enter the building for further 
search and rescue operations inside the building. Due to structural damages, the safety and security officers 
decided to activate the THW monitoring system. To start monitoring, reflectors had to be attached to the building. 
For this task, a turntable ladder is necessary. All these delays were demonstrated but explained to the audience.  
The standard operation procedures in different countries were discussed, but in Germany such measures are 
necessary before entering a building with structural damages.  
 

  

Figure 10: Presentation of THW’s state of the art of building monitoring using robotic total stations (left); scenario: damaged 
structure (right)  

4.2. Presentation of RECONASS components 

The hardware components of the RECONASS system were shown to the audience in a small exhibition. Sensors 
such as local positioning sensors, strain sensors, acceleration sensors as well as data hubs, communication 
devices and different housings were presented to the participants. All participants had the possibility to put their 
hands on the components and talk directly with the developers of these components. Most questions were about 
durability for long term operation and the possibility to survive structural damages of the building and shut down 
of electrical supply.  

4.3. Presentation of RECONASS PCCDN Tool and training 

In order to prepare the training of the participants, D. Karali and S. Camarinopoulos (RISA) presented the basics 
of the Post Crisis Needs Assessment Tool in regards to Construction Damage and related Needs (PCCDN), its 
functions and the operation of the web based user interface. The concept can be seen in Figure 18.  
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Figure 11: Concept of the PCCDN tool 

 

The PCCDN tool includes a sensor data service implementation to access sensor data and manage the sensors. 
The web service and file formats are in accordance with the Open Geospatial Consortium (OGC) standard, the 
implementation of the sensor event service is based on the open source N52 SOS implementation (see Figure 
12).  

 

Figure 12: PCCDN tool – sensor data implementation 

 

Secure access to the RECONASS services is granted trough measures in different layers such as Transport level 
security (Https), access control, authentication and authorization.  
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Figure 13: PCCDN tool – secure access to RECONASS services 

The theoretical background of the damage loss and needs assessment methodology, presented by D. 
Bairaktaris, supplemented the PCCDN tool presentation. Aspects such as the loads and deformations under 
operational conditions of the building were explained and the theoretical background was clarified (see Figure 
14).  

 

 

Figure 14: Damage, loss and needs assessment module, operational conditions 

The next presentation by M. Gerke (ITC) about Damage Assessment with Air- and Space-borne Remote Sensing 
and its representation within the PCCDN tool aroused much interest among the participants. M. Gerke showed, 
how 3D point clouds with the help of photos taken from Unmanned Aerial Vehicles (UAV) are generated (see 
Figure 15). This 3D model is already very helpful for first responders as the participants stated. But in a next step 
the solution from ITC automatically detects damages such as spalling, debris piles and structural openings. The 
complex process to reach these results includes the detection of buildings and built structures within the 3D 
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model, the automatic detection of spalling and debris regions, the automatic detection of cracks and structural 
openings and the representation of the results within the 3D model of the building.  

 

 

Figure 15: ITC presentation – 3D point cloud generation 

Figure 16 shows the result of the step to detect spalling and debris areas.  
 

 

Figure 16: Automatic mapping of spalling and debris 

 

In a next step, the results of the damage detection process are assigned to the existing RECONASS 3D building 
model (see Figure 17). This step allows the PCCDN tool to represent the results and to directly compare the 
measurement, assessment and observation results in a single tool.  
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Figure 17: Assignment of detected damages to the RECONASS 3D building model 

 

After these theoretical introductions, the participants received a demonstration of the PCCDN tool (compare 
Figure 18) beginning with a map view, with different layers such as debris areas and instrumented buildings. The 
participants suggested to include standard symbols, but this would be a question of where the system is 
implemented. Depending on the user type, such adaptions are possible.  

Due to the fact that the system is web-based, the participants were able to easily use the system and receive 
needed information, such as 3D models of the damaged building, in depth information of single members of the 
building structure, measurements and the assessed damages.  

 

 

Figure 18: Presentation of the PCCDN tool and training 
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4.4. Demonstration and Training 

After the training with the PCCDN tool, the participants followed the ITC Unmanned Aerial Vehicle (UAV) 
operators outside to see the automated collection of aerial photos using UAV. Two UAV types were used, an 
Aibot hexacopter (six propellers) with enhanced camera equipment (Canon EOS 600d taking 17,9 Megapixels 
photos), and a DJI Phantom 4 quadrocopter taking 12 Megapixels photos. The participants were informed, how to 
plan the waypoints and start the data acquisition. The THW Wesel training facility has good preconditions for this 
kind of demonstration, because there are different types of damaged buildings and debris to be analysed. 

 

 

Figure 19: Live Demo-Damage assessment using airborne imagery at the training ground 

Figure 20 shows the camera positions when taking photos. The resulting meshed point cloud is visible as well. 
The flight time to receive the photos is about 5 minutes. After take-off and climbing, the UAV autonomously 
approaches the photo positions and triggers the camera.  

 

 

Figure 20: Camera position during UAV photo flight 



Deliverable No. D9.3,  
The Proceedings of the Workshop in 
Month 29 

Public 
Copyright RECONASS 

(Grant Agreement No. 312718)  

 

 Page 28 of 74 

 

After this demonstration, a short wrap up session led by E. Sdongos concluded the first day of the workshop at 
the training facility. The advice given and the questions asked can be found in the next chapter. The participants 
had dinner together and used this event to directly exchange impressions and advise between End-Users and 
RECONASS developers.  

4.5. General users’ day, opening and welcome 

The day started with a brief introduction of the general users’ day with the focus on building operators, planners 
and architects, insurances and service providers in this field. The End-Users in the field of emergency and 
disaster response were interested to hear about financing, possible clients and maintenance plans.  

 

 

Figure 21: 3D model generated from aerial imagery collected at the workshop 

After the introduction, M. Gerke presented the results of the data acquisition and processing from the UAV flights. 
Figure 21 shows a part of the resulting 3D model of the scanned area with a highlighted collapse structure. 

 

 

Figure 22: 3D model with rubble pile 
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Figure 22 shows another part of the training facility with a highlighted rubble pile. The user can turn the 3D model, 
zoom in and view the original photos. For a single building, the photo flight can be planned to concentrate on the 
respective building. This shortens the flight time and the processing time and results in a higher resolution of the 
3D Model. 

4.6. Presentation of the RECONASS functionalities beyond 
deployment 

W. Kimberlin, GeoSIG, talked in his presentation about End-User benefits beyond the already demonstrated 
functionalities. He focussed especially on the End-Users operators of critical buildings, damage map providers, 
insurance companies etc. Participants were very interested in exploitation and commercial issues (see Figure 23. 
Surveys and exploitation models were explained. 

 

 

Figure 23: Presentation about exploitation of the RECONASS system 

The SHOX website [4] was presented which gives a very easy to understand explanation of the RECONASS 
system and its advantages (see Figure 24). Due to the fact that GeoSIG is already a well-known participant in the 
market of accelerometers and monitoring solutions, the marketing campaign has a great likelihood to be 
successful.   

 

  

Figure 24: Product support, the shox website 

Presentation Structure

Commercialization of RECONASS (SHOX)

 GeoSIG

 What is RECONASS & SHOX ?

User Benefits of RECONASS (SHOX)

 Features & Benefits

 Modules

Questions & Feedback

 Letter of Support

 Questionnaire

22nd RECONASS 6th End-User Workshop  22nd -23rd June 2016

5

Commercialization of RECONASS (SHOX)
GeoSIG

2nd RECONASS 6th End-User Workshop  22nd -23rd June 2016 6

Commercialization of RECONASS (SHOX)
What is RECONASS & SHOX ?

Research Project
Commercializatio

n

 Catchy name

 Post project Commercialization entity

 Currently in early stages of agreement 
between participating partners

 Website and SHOX product video 
created.

 www.shoxsolutions.com

 Video

2nd RECONASS 6th End-User Workshop  22nd -23rd June 2016

Research Project Commercialisation



Deliverable No. D9.3,  
The Proceedings of the Workshop in 
Month 29 

Public 
Copyright RECONASS 

(Grant Agreement No. 312718)  

 

 Page 30 of 74 

 

The participants pointed out, that insurance companies will be a key factor to promote the RECONASS system. 
Furthermore, regulations requesting such systems for buildings of critical infrastructure such as hospitals would 
be useful as well.  
 

 

Figure 25: The SHOX website 

Additionally, questionnaires were circulated to the participants which are evaluated in Work Package (WP) 8 
“exploitation”. Three questionnaires directly from the workshop participants can be found in Annex G.  

 

 

Figure 26: Marketing and end -user interaction 

Additionally, questionnaires were circulated to the participants which are evaluated in Work Package (WP) 8 
“exploitation”.  

4.7. Discussion and Feedback 

The workshop ended with feedback from each participant. For most of the participating End-Users, there was no 
doubt that the RECONASS system is very useful and should be installed in buildings of critical infrastructure in 
areas with higher risks of building damages such as earthquake prone areas.  

Depending on the End-Users function, aspects such as reliability, costs and technical aspects were highlighted. 
The feedback was collected and processed and the results are presented in the next chapter.  

User Benefits of RECONASS (SHOX)
Video

72nd RECONASS 6th End-User Workshop  22nd -23rd June 2016

User Benefits of RECONASS (SHOX)
Modules

Module Available Now Future Module/Upgrade

Recording ●

Remote Web Connection ●

Acceleration ●

Position ● Increased Resolution

Strain ● Structural Embedment

Temperature ● IR & Increased range

Image ●

Gateway ●

Structural Assessment ●

Loss Assessment ●

92nd RECONASS 6th End-User Workshop  22nd -23rd June 2016

Questions & Feedback
LOI

112nd RECONASS 6th End-User Workshop  22nd -23rd June 2016

LOI Letter of Intent to Support RECONASS

 If you see the need for RECONASS then

 We would like your support via a letter.

 This will help us with

 Future development 

 Future investment

 Drive legislative changes to support the need

 Sign a simple Letter of Intent / Letter of support

 Express the need for RECONASS

 Express intent to support

 I will send you a template via email after the meeting

 Adjust the template it as you need

 Sign scan and email back to me
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5. RESULTS OF THE WORKSHOP 

5.1. Introduction 

Presentations and main contents were highlighted in the previous chapter. In this chapter, the End-User feedback 
is compiled and analysed. The full list of the questions and advice from participating End-Users can be found in 
Annex A. Most of the End-User Input was already considered during the user requirement definition [1], translated 
into system specifications [5] and implemented in the RECONASS system. However, the users stressed in this 
workshop the crucial points and the RECONASS developers had the opportunity to learn from the users.   

The discussions and brainstorming sessions took place in the training room, at the exhibition and on the training 
ground with varying participants. Therefore, End-User input and discussions are aggregated for specific topics in 
the following paragraphs.   

5.2. Supported building types and installation 

The participants were interested in the scope of application of the RECONASS system and asked for clarification 
concerning the supported building types and how to install the system. The relevant questions can be found in 
Table 3. These questions could be answered immediately by the RECONASS team members: The RECONASS 
system is designed for buildings with reinforced concrete load bearing structures, and to be installed during the 
construction phase. However, the installation is possible in existing buildings. However, to install strain gauges at 
the reinforcements and the wiring is much more complex in existing buildings. Furthermore, the strain sensors will 
only measure additional strains from loads varying from the load condition, when the sensors were added. The 
initial load condition must thus be calculated. Only an implementation of the strain sensors during construction 
phase will allow to measure the complete strains and to deduce initial load conditions.  

Table 3: End-User feedback about supported building types and installation 

No. related Question/Statement 

1  Who would be in charge to install the RECONASS system? 

2 1 Installation of the RECONASS system: Are there differences between existing and 
new buildings?  

9  How many data hubs must be installed in a building? 

13  Are the sensors and the setup of the RECONASS system only for reinforced 
concrete buildings? 

19  Does the RECONASS system work with large buildings and large areas? 

23  In Germany, snow loads at public buildings are typical use cases. Can RECONASS 
be adapted to these conditions? 

Accordingly, the participants wanted to know whether the system may be adapted to other building types and to 
use cases such as snow load. This is possible at the request of customers. The system may also be installed in 
large buildings and a group of buildings. Data acquisition and processing is scalable. The number of necessary 
data hubs depends on the number of floors; typically one data hub for each floor is necessary. The building owner 
or operator would be responsible to install the system.   

5.3. Responsibility 

After these clarifications, responsibilities of different future users and especially financing aspects were 
addressed (See Table 4). W. Kimberlin was able to present the plans to implement the system in his work 
package 8 “exploitation” presentation. He answered the question about a long-term strategy to finance and 
maintain the system as follows: The financial advantage of the RECONASS system after an event is the reduced 
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time to assess the further usability of an instrumented building or to plan reinforcement measures. Thus, 
downtime costs are minimised for insurance companies as well as for operators. When buildings are part of the 
critical infrastructure and the community is responsible for uninterrupted supply for the population (e.g. medical 
care in hospitals), the RECONASS system will reduce the building downtime as well.  

Table 4: End-User feedback about responsibility 

No. related Question/Statement 

1  Who would be in charge to install the RECONASS system? 

7  What is the long-term strategy to finance and maintain the RECONASS system? 

14  Who will be able to access the software? 

15 14 What is the possibility to exchange data, when the internet is down? 

17  Who is responsible to enable access to the system for external users? 

18 17 Who is responsible for training with the system, especially to train first responders? 

The questions: “Who is able to access the software (output)?” and “Who is responsible to enable access to the 
system for external users?” were answered with the following considerations. The operator of the RECONASS 
system has the responsibility to provide building usability. In this context, he is the first to access RECONASS 
data but is responsible to provide RECONASS system output to first responders. This includes physical access to 
the system such as WLAN access points and user authentication but as well training of first responders for this 
task.  

Especially when private building owners operate the system, training of first responders and other potential users 
must be supported by government agencies. 

The participants clearly stated, that the RECONASS system is very useful and should be implemented where 
possible. In order to implement such systems, they pointed out that responsibilities must be very clear, best to be 
regulated within a legal framework. 

5.4. Access to assessment and monitoring data in case of first 
responder operations 

The discussion about responsibility led directly to first responders’ questions about how to access measurement 
and assessment data during their operations. The discussion about questions 14 and 16 to 18 (compare Table 5) 
is already covered in the previous paragraph “responsibility”. All participants agreed that “the information from the 
system (debris volumes, layers for GIS maps…) must be passed to the local emergency management system.” 
This is possible using the web interface. Special interfaces are easy to add due to the interoperability of the 
RECONASS system. The participants were very clear with the demand that this data transfer, not only to the local 
emergency management system but also to fire brigades and international teams, must be realised very fast 
(Question/Statement No 40).  

But not only the local emergency managers in their control centres need the RECONASS data. On-site team 
leaders must be provided in a simple and easy way with access to the system in case of an emergency, even in 
situations without internet availability. Question 15 deals with this situation. In this case, a local system with a 
WLAN access point provides data exchange. This situation will be relevant for fire fighters, who will be on scene 
early after the event.  

The RECONASS system measures temperature values inside the building and fire fighters need this information 
very fast (See Table 5 No 28). This was answered as follows: when connected via the internet or a local access 
point, the sensor readings can be retrieved immediately. In this context, the need for training for fire fighters was 
stated (No 31). This is necessary and this topic was already discussed in the previous paragraph.  
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Table 5: End-User feedback about first responders’ access to RECONASS data 

No. related Question/Statement 

14  Who will be able to access the software? 

15 14 What is the possibility to exchange data, when the internet is down? 

16 14 What is necessary to access the RECONASS information and data? 

17  Who is responsible to enable access to the system for external users? 

18 17 Who is responsible for training with the system, especially to train first responders? 

20  The information from the system (debris volumes, layers for GIS maps…) must be 
passed to the local emergency management system! 

28  Fire services are interested in the temperatures inside the building before entering 
it. 

31  Fire fighters need training to use the system. 

32  The system must be able to give an assessment in 10 - 15 minutes after the event, 
otherwise fire fighters would enter the building anyway. 

40  RECONASS information must be delivered very fast to control centres, fire 
brigades, international units. 

 

The majority of the participants argued that the RECONASS system should be capable to provide structural and 
needs assessment of a damaged building in approximately 10-15 mins (compare No 32, Table 5). It should be 
noted that the audience mainly originated from the disaster relief community and their main interest lies on the 
response phase. RECONASS has been primarily designed to support reconstruction and recovery despite the 
fact that it may be operational and provide assessment results in the early stages of response. Due to the 
complexity of the algorithms running in the background the system’s assessments are bound to restrictions as 
opposed by different types of monitored buildings. For example, the building’s size is a constraining factor that 
limits the assessment speed; the larger the building, the more structural elements it embeds, hence assessment 
times are increased. However, development of computer systems leads to higher computing speed of new 
products. When the calculation runs on rented compute engines via the internet, calculation times of 10 to 15 
minutes can already be realised for small to medium sized buildings.  

5.5. Reliability 

As described above, many of the participants were used to work in dangerous life-threatening situations. The 
question of reliability is crucial in this case. The RECONASS system relies on sensor measurement data and an 
automated calculation and assessment process, whereas the state-of-the-art is a visual inspection by experts or 
by the team leader. The state-of-the-art demonstration already showed that the application of structural experts 
and proper monitoring measures with tachymeters are time consuming. Especially in complex situations, one to 
two hours can be pass for this process, and even experts cannot see the real stresses inside the structure. 
However, experts are more flexible and can decide, even if there are partial collapses in the structure.  

The described assessment process with experts is suitable for assessments during rescue operations. 
Assessment of the structural health of a building with the goal to decide about further usability of the building 
takes much more time. Depending on the situation and the number of buildings affected, periods of weeks and 
months are common for this task when performed with state-of-the-art technology and processes. The 
participating first responders were more interested in data collected by the RECONASS system, and many would 
prefer to rely on the assessment of their own staff rather than on calculations of the system. 
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Table 6: End-User feedback about reliability 

No. related Question/Statement 

4  Communication infrastructure: What is the strategy to maintain functionality when 
the communication infrastructure breaks down? 

37  The RECONASS system is good for external experts, but some firefighter teams 
would enter even without safety information to rescue persons. 

38 37 Entering unsafe buildings is not standard for THW and other organisations, see 
INSARAG guidelines. 

39  Do not believe, that RECONASS safety assessment is 100% reliable. 

42 41 RECONASS building monitoring in case of disasters is useful, but the responsible 
person will do his own inspection before sending his group members into such a 
damaged building. 

One statement was: “I do not believe, that RECONASS safety assessment is 100% reliable.” (compare No 39, 
Table 6) Some firefighters would enter a building without safety information from a structural expert or a system 
such as the RECONASS team (compare No 37), but first responders from THW stated that before entering a 
structural assessment is necessary (No 38). This was a very controversial debate and concerned the first visual 
inspection. In any case the responders would rely on the assessment of their staff or external experts, and would 
include RECONASS data and calculation results in this assessment. For an assessment of the further usability of 
the building after rescue operations, the RECONASS system was clearly identified as a very useful and fast 
possibility to allow quick recovery to standard building usage, especially for critical infrastructure buildings such 
as hospitals.  

5.6. Operation and maintenance 

The discussions about reliability led directly to questions about operation and maintenance. The same questions 
were already covered at the first End-User workshop and in the user requirements. The first question related to 
maintenance was about the planned lifetime of the RECONASS system installed in one building (see No 6, Table 
7). It is planned that the lifetime of the installed RECONASS system will be the lifetime of the building. Therefore, 
maintenance is necessary. This includes updates of computer equipment and exchange of rechargeable 
batteries. The system will detect needs to maintain components. To keep the system operational, maintenance 
intervals must be defined and observed. These intervals depend on the size of the building but the system should 
work at least 2 years without maintenance. Part of the maintenance will be exchange of rechargeable batteries. 
These batteries will be charged automatically and are necessary for power failures and damages to cables, but 
not for the day to day operation of the system (No 11, Table 7).  

Table 7: End-User feedback about operation and maintenance 

No. related Question/Statement 

6  What is the lifetime of the RECONASS system and its sensors? 

7  What is the long-term strategy to finance and maintain the RECONASS system? 

10  Maintenance, how often must the system be maintained? 

11 10 How are the batteries in the sensors and data hubs charged? 

5.7. Financial aspects and support 

Due to the broad acceptance of the RECONASS system among the participants, there were many questions 
about pricing and how to support market entry of the product (compare Table 8). One main possibility is that 
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insurance companies support owners of the RECONASS system with lower insurance fees (No 8, Table 8). 
Furthermore, insurance companies can find new customers in high risk areas when supporting the 
implementation of such systems. These options will be discussed with End-Users from the insurance sector 
within Work Package 8 “Exploitation”. Another possibility to support such systems is a regulatory framework. 
Participants used safety technology in cars as an example for this attempt. Innovations such as airbags or anti-
lock breaking systems were first rare add-ons, but are becoming state of the art. This led to regulations that 
demanded such safety systems for further cars.  

Participants stated that such legislative pressure to install systems like the RECONASS system would be very 
helpful. THW members pointed out that legislative encouragement to introduce new technologies could be 
supported. On the other hand, governmental organisations cannot support specific companies or providers of 
technical solutions. First steps could be to initiate regulations concerning buildings which must be used in 
emergency situations, such as hospitals. When such buildings are damaged, it would be vital to know, whether 
the hospital can further be used, even partially, or whether it must be closed. The RECONASS system would 
provide such an assessment in a fast and accurate way.  

Implementation of such systems can be supported by legal initiatives, but the implementation and maintenance 
costs are crucial for private building operators. These costs will be less than 2% of the total costs of the building. 
This is part of the user requirements and will be feasible.  

Table 8: End-User feedback about financial aspects and support 

No. related Question/Statement 

8 7 Can insurance companies support the building owner to finance the RECONASS 
system? 

12  What are the costs to install the system? 

21  Mostly a question of costs, is a reduction of insurance costs possible for owners of 
the RECONASS system? 

22  A set of different instrumentations, structure types, use cases and scenarios should 
be provided for potential clients. 

24  Insurance companies could attract more customers when supporting the system! 

25  National or EU certification is necessary! 

26  Legislative pressure to install such a system would be helpful. 

27  THW cannot promote specific products and companies. 

29  VDS is a possible organisation in Germany to approve the RECONASS system. 

30  An overview about prices to install and to maintain the system is necessary. 

34  The market history of should be taken into account. Safe buildings can be 
compared to safe cars. Safe cars sold at the first time to well-paying clients, then 
the regulations demanded the state of the art for all cars. The same could be 
possible for safe buildings. 

36 34 Especially hospitals should be safe buildings! 

In order to further support sales activities, a participant suggested to prepare an overview over installation and 
maintenance costs. Another proposed a catalogue of different instrumentation alternatives for building structure 
types, use cases and scenarios.  

5.8. Use of Unmanned Aerial Vehicles (UAV) 

Another aspect of the RECONASS system is the use of UAVs to gather aerial imagery, generate a 3D situation 
map and automatically detect damages, collapsed structures and rubble piles. The UAV presentation impressed 
the participants. Especially for typical situations after disasters, the use of UAV was stated as very useful. The 
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first responders can receive a detailed situation overview without entering dangerous areas. Large areas can be 
automatically mapped and analysed to send teams to sites where they can perform effective rescue operations.  

Table 9: End-User feedback about Aerial Imagery 

No. related Question/Statement 

5  The authorisation to use UAV may be necessary depending on the country and 
situation! 

35  UAV mapping and 3D modelling is very helpful to enhance the security of first 
responders, because a better situation awareness can be obtained with less time 
and less risks for the persons exploring the situation. 

41  The use of UAV fits in the INSARAG system and is very useful. 

43  UAV: Is the air-transport of UAV batteries (LiPo) possible, what restrictions do you 
know? 

44  A possible partner to gather aerial imagery would be UAViators. 

45  Post processing of aerial images is necessary to receive a 3D Model.  

The participants considered the technology as compatible with standard operating procedures such as INSARAG 
guidelines (International Search and Rescue Advisory Group). Some legal and practical questions concerning 
transport and use of UAVs were posed. The participants asked about restrictions in air transport of UAVs.  
Standard UAV  batteries for smaller UAVs such as DJI Phantom 4 can be transported with cabin luggage, large 
batteries with more than 160 WH must be presented at check-in. Additionally, there is a variety of different local 
restrictions to use UAVs. But experience shows, that UAVs are more and more common and even when it 
wouldn’t be possible for rescue teams to transport UAVs to their operation areas, the RECONASS technology 
can be used with any imagery located in the area or with data from aerial imagery service companies. One of 
possible partners to access aerial imagery would be UAViators [6]. The organisation describes itself briefly: “With 
over 2,500 members in 80+ countries, our mission is to promote the safe, coordinated and effective use of UAVs 
for data collection and cargo delivery in a wide range of humanitarian and development settings.” Wherever a 
disaster happens, members of this organisations are near and can provide aerial imagery. 

5.9. Further aspects 

Some questions and advice was related to the presentations and cannot be assigned to the preceding sections. 
Concerning the Pilot test building, participants wanted to know, how the forces would be applied. Two explosions 
were planned at the presented test building, the first outside the building, the second inside. A further discussion 
was about the representation of assessment results for first responders. Team leaders asked for a summarised 
result with the three categories red, yellow and green. This is implemented, but in depth information will also be 
provided.  

Table 10: End-User feedback about reliability 

No. related Question/Statement 

3  Pilot test building: How will the forces be applied to the test building? 

33  A traffic light type categorization (green, yellow, red) of the assessment results is 
necessary for a first overview. 
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6. CONCLUSIONS 

The second RECONASS End-User workshop in Wesel continued the successful first RECONASS workshop in 
Berlin in 2014. Again, End-Users and RECONASS team members had a fruitful exchange about the RECONASS 
system. But in this workshop, the RECONASS system could be presented in depth, and the workshop included 
practical demonstrations and training. The choice of the Wesel training facility for this workshop allowed this. For 
the majority of the participating End-Users, there was no doubt that the RECONASS system is very useful and 
should be installed in buildings of critical infrastructure in areas with higher risks of building damages such as 
earthquake prone areas. The discussions focused on the possibilities to support the introductory phase and how 
legal support was possible.  

The following Table 11 summarizes main results of the workshop that should be considered in the further 
development, dissemination and exploitation activities of the RECONASS system.  

Table 11: main results and findings of the workshop 

No Category and results Related 
questions 

1. Supported Building types and installation  

1.1 The RECONASS system is designed for buildings with reinforced concrete load 
bearing structures to be installed during the construction phase. But installation in 
existing buildings should be possible.  

2 

1.2 Other than reinforced concrete building constructions such as masonry buildings 
should be supported by the RECONASS system. 

13 

1.3  Further use cases such as snow load should be considered. 23 

2. Responsibility  

2.1 Main advantage for commercial building operators is to reduce down-time and related 
costs after a damaging event. This should be used to promote the system. 

7 

2.2 The possibility to reduce costs is a benefit for insurance companies and should lead to 
lower insurance premiums. Further meetings with potential insurers should be 
arranged.  

7 

2.3 Public authorities are responsible to maintain functionality of critical infrastructure. The 
RECONASS system helps to regain functionality and should be promoted for hospitals 
and similar institutions. 

1, 7 

2.4 The future operator and owner of the building equipped with a RECONASS system will 
have the responsibility to maintain functionality of the building. He must provide 
responders and emergency managers with RECONASS data and the possibility to 
access these data in case of an emergency. This includes training. Concepts, how 
training and access could be supported by public authorities should be developed.   

14, 17, 18 

3.  Access to assessment and monitoring data in case of first responder operations  

3.1 The RECONASS system should be capable of providing access when internet access 
is not possible.  

15 

3.2 Sensor measurement data such as temperatures should be provided directly without 
delay. 

28 

3.3 Training to retrieve the sensor data should be provided.  31 
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3.4 The possibility to provide interfaces to emergency management systems should be 
provided. 

20, 40 

3.5 The RECONASS system should be capable to provide structural and needs 
assessment of a damaged building in approximately 10-15 mins. The RECONASS 
system is not designed to reach this goal because the calculation results will be 
primary for the reconstruction and recovery phase. Such fast calculation times will be a 
medium-term goal for the future development of the system. 

32 

4. Reliability  

4.1 End-Users must be well trained about possibilities and shortfalls of the system to rate 
the reliability of the RECONASS system calculation results for their respective tasks, 
especially for inspections of first responders. 

39, 42 

4.2 The system must provide sensor measurement data and detailed calculation results, to 
enable structural experts to perform safety considerations based on RECONASS 
system data.  

42 

4.3 At the moment, first responders seem to use very different methods to assess 
structural aspects before entering a damaged building. 

37, 38 

5. Operation and maintenance  

5.1 Maintenance is necessary to ensure full functionality of the system. The automatic 
detection of maintenance needs is seen as highly beneficial. 

10 

5.2 Maintenance intervals and activities must be planned in an early stage of 
implementation. 

7, 11 

6. Financial aspects and support  

6.1 Insurance companies should be contacted to develop common promotion strategies.  

6.2 Legislative encouragement to install such systems should be triggered.  

6.3 Meaningful system overviews with financial examples, cost-benefit analyses and 
instrumentation alternatives should be provided. 

 

7. Use of Unmanned Aerial Vehicles (UAV)  

7.1 Possibilities to use aerial imagery of local persons and organisations should be 
elaborated for disasters, when transporting own UAVs to the area is time-consuming or 
not feasible. 

 

7.2 Legal constraints for transport and use of UAVs must be considered.  

7.3 Additional usage of the technology as stand-alone solution should be considered.  

The GeoSIG initiative to promote the system using the SHOX website was greatly appreciated. The End-Users 
were very impressed by the possibilities of using of Unmanned Aerial Vehicles. Especially the automated 
detection of damages was exiting for the participants and led to many discussions about its implementation.  

The user requirements collected in the beginning of the project translated into system specifications proved to be 
reasonable. Only minor further additions to the system were encouraged such as a red/yellow green ample 
indicator for the assessment of the state of the whole instrumented building. The participants were confident that 
now it is time to disseminate and promote the system and to find partners at insurance companies to support 
these steps.  
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ANNEXES 

Annex A: End-Users Questions and statements  

 
No. related Question/Statement 

1  Who would be in charge to install the RECONASS system? 

2 1 Installation of the RECONASS system: Are there differences between 
existing and new buildings?  

3  Pilot test building: How will the forces be applied to the test building? 

4  Communication infrastructure: What is the strategy to maintain 
functionality when the communication infrastructure breaks down? 

5  The authorisation to use UAV may be necessary depending on the country 
and situation! 

6  What is the lifetime of the RECONASS system and its sensors? 

7  What is the long-term strategy to finance and maintain the RECONASS 
system? 

8 7 Can insurance companies support the building owner to finance the 
RECONASS system? 

9  How many data hubs must be installed in a building? 

10  Maintenance, how often must the system be maintained? 

11 10 How are the batteries in the sensors and data hubs charged? 

12  What are the costs to install the system? 

13  Are the sensors and the setup of the RECONASS system only for 
reinforced concrete buildings? 

14  Who will be able to access the software? 

15 14 What is the possibility to exchange data, when the internet is down? 

16 14 What is necessary to access the RECONASS information and data? 

17  Who is responsible to enable access to the system for external users? 

18 17 Who is responsible for training with the system, especially to train first 
responders? 

19  Does the RECONASS system work with large buildings and large areas? 

20  The information from the system (debris volumes, layers for GIS maps…) 
must be passed to the local emergency management system! 

21  Mostly a question of costs, is a reduction of insurance costs possible for 
owners of the RECONASS system? 

22  A set of different instrumentations, structure types, use cases and scenarios 
should be provided for potential clients. 

23  In Germany, snow loads at public buildings are typical use cases. Can 
RECONASS be adapted to these conditions? 

24  Insurance companies could attract more customers when supporting the 
system! 

25  National or EU certification is necessary! 

26  Legislative pressure to install such a system would be helpful. 

27  THW cannot promote specific products and companies. 
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28  Fire services are interested in the temperatures inside the building before 
entering it. 

29  VDS is a possible organisation in Germany to approve the RECONASS 
system. 

30  An overview about prices to install and to maintain the system is 
necessary. 

31  Fire fighters need training to use the system. 

32  The system must be able to give an assessment in 10 - 15 minutes after 
the event, otherwise fire fighters would enter the building anyway. 

33  A traffic light type categorization (green, yellow, red) of the assessment 
results is necessary for a first overview. 

34  The market history of should be taken into account. Safe buildings can be 
compared to safe cars. Safe cars sold at the first time to well-paying 
clients, then the regulations demanded the state of the art for all cars. The 
same could be possible for safe buildings. 

35  UAV mapping and 3D modelling is very helpful to enhance the security of 
first responders, because a better situation awareness can be obtained 
with less time and less risks for the persons exploring the situation. 

36 34 Especially hospitals should be safe buildings! 

37  The RECONASS system is good for external experts, but some firefighter 
teams would enter even without safety information to rescue persons. 

38 37 Entering unsafe buildings is not standard for THW and other 
organisations, see INSARAG guidelines. 

39  Do not believe, that RECONASS safety assessment is 100% reliable. 

40  RECONASS information must be delivered very fast to control centers, fire 
brigades, international units. 

41  The use of UAV fits in the INSARAG system and is very useful. 

42 41 RECONASS building monitoring in case of disasters is useful, but the 
responsible person will do his own inspection before sending his group 
members into such a damaged building. 

43  UAV: Is the air-transport of UAV batteries (LiPo) possible, what restrictions 
do you know? 

44  A possible partner to gather aerial imagery would be UAViators. 

45  Post processing of aerial images is necessary to receive a 3D Model.  
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Annex B: 2nd RECONAS End-User workshop agenda 
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Annex C: Information package 
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Annex D: Scenario Cologne - Wesel  

This is a scenario and not a report of real events. 

Background 

A train loaded with ammunition is waiting near the Hohenzollern bridge in Cologne when one of the waggons 
catches fire. Four of the ammunition waggons explode, artillery shells explode in buildings near the railway track.  

The situation resembles the explosion of a fireworks factory in Enschede, Netherland 2000. The fire started in the 
work area of the central warehouse where some 900 kg of fireworks were stored. The fire extended to two full 
containers that had been placed illegally outside of the building. Since the fire department could not contain the 
fire initially, it was able to spread to a third container, which exploded shortly afterwards. A chain reaction of 
explosions eventually led to the ignition of the firework bunker. An estimated 177 tons of fireworks exploded, 
virtually destroying the surrounding residential area.  

In a three-storey mall next to the tracks, an explosion is reported, probably at the first floor. Most visitors and 
employees left the building, but it is likely that there are still some casualties inside the building.  

 

Figure 27: Railway track near Hohenzollern Bridge in Cologne 

The cologne fire department is working to capacity extinguishing fires, volunteer fire departments and THW units 
are alarmed and back up the Cologne firefighters.  

The mall is not on fire and a THW unit is declared responsible for the operations at the mall. The danger of 
collapse must be assessed, a safe access to the interior of the building is to be established and victims must be 
rescued from the building. 

 

First Live Demo – current state of the art 
 
Demonstration of operations using current state-of-the-art equipment. 
Wednesday, 22.06.2016 14:30 – 15:00 

Mall 



Deliverable No. D9.3,  
The Proceedings of the Workshop in 
Month 29 

Public 
Copyright RECONASS 

(Grant Agreement No. 312718)  

 

 Page 53 of 74 

 

 

Figure 28: Building 1 to be used for the demonstration 

The building (see Figure 28) is used for the demonstrations. It represents a reinforced concrete building with 
concrete frame construction, infill masonry walls and partly covered with precast concrete panels. 

Team members of the SEEBA, an internationally operating THW unit for urban search and rescue operations 
after disasters such as earthquakes support the live demo because of their language skills and experience, but 
the scenario is a national or better local event.  

Team members of specialised monitoring teams with surveying equipment also participate.  

The first assessment THW team reaches the building and collects information. One artillery shells exploded 
inside at the first floor, further unexploded explosives did not reach the building. Before search and rescue 
operations can be performed, a safety and security officer has to enter the building to assess the interior 
damages and to plan support measures. 

This specialist is not part of every assessment team/first responder team and must be alarmed separately.  

The safety and security officer determines that a column at the front left side, first floor is severely damaged and 
can cause a partial building collapse (see Figure 29). The safety and security officer decides, that a permanent 
monitoring of the building structure I necessary before support measures can start inside the building.  
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Figure 29: One column severely damaged. The damages can only be seen after entering the building. 

 

Reflectors of the ESS surveying/monitoring system must be attached with the aid of ladders or a turntable ladder. 
First monitoring results are shown. 

Participants can enter the building after the demonstration with guides. 

 

Figure 30: RECONASS PCCDN tool visualisation of the damaged building (red: heavily damaged or collapsed, yellow: damaged, 
green: no significant loss of load bearing capacity) 

With aid of the PCCDN tool, the damaged column can be identified before entering the building. 
Monitoring of the structure is performed using dummy data. 
ITC uses its UAV to generate aerial photos of the first building and a totally damaged building nearby.   
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Annex E: Presentations 

Welcome “Responders Day” 
 
“Welcome Address Scope & Introduction to RECONASS by Evangelos Sdongos, ICCS” 
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Short introduction to the THW monitoring system “ESS” 
“Monitoring of damaged structures for Disaster Response and Damage Assessment by Michael Markus, THW” 
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Presentation of RECONASS PCCDN Tool 
 
“Post Crisis Needs Assessment Tool in regards to Construction Damage and related Needs (PCCDN) by 
Stephanos Camarinopoulos, RISA” 
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Structural assessment 
“Development of the Structural Assessment Module by Dr. Dimitrios Bairaktaris, DBA” 
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Damage assessment using airborne imagery 
“Synergistic Damage Assessment with Air- and Space-borne Remote Sensing by Markus Gerke, ITC” 
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Presentation of RECONASS functionalities beyond deployment 
“RECONASS Functionalities and Future Developments by Wayne Kimberlin, GS” 
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