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3.1 Publishable summary 

Bringing virtual reality to medical doctors 

RASimAs stands for Regional Anaesthesia Simulator and Assistant. The aim of this ambitious project 

is to gather European experts from very diverse fields, from computer sciences to anaesthesiology, to 

bring an innovative tool in the hands of the medical doctors to perform safer regional anaesthesia for 

the patient at reduced cost for the society. For that purpose, a virtual reality simulator and assistant 

will be developed, providing an innovative way for medical doctors to train extensively on virtual 

patients and to be assisted by additional patient-specific information during the procedure. 
 

The project, led by the Department of Medical 

Informatics, Uniklinik RWTH Aachen 

(Germany), and started on 1st of November 

2013 for three years, gathers experts from 10 

European countries in a consortium of 14 

academic, industrial and clinical partners. 

Medical doctors specialised in anaesthesia, 

scientists specialised in medical imaging, 

computer science or virtual reality and 

industrials specialised in medical devices have 

decided to join forces for this ambitious 

project. The resulting simulator and assistant tools are expected to benefit both to patients and 

society, with safer and lighter medical load at reduced costs. 
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Regional Anaesthesia 

Regional anaesthesia (RA) has been used increasingly during the past four decades. This is addressed 

to the perceived advantages of reduced postoperative pain, earlier mobility, shorter hospital stay, 

and significantly lower costs. The performance of regional anaesthesia necessitates blocking the 

peripheral nerves by local injection of anaesthetic. Clinically this is achieved by the insertion of the 

injection needle close to the peripheral nerve, which is visualized with ultrasound and the proximity 

of the needle to the nerve is assessed with an electric nerve stimulator. 
 

However, it is a subtle technique and requires good theoretical, practical, and non-cognitive skills to 

allow trainees to achieve confidence in performing RA and to keep complications to a minimum. 

Current training methods for RA include cadavers, video teaching, ultrasound guidance, and simple 

virtual patient modelling. These techniques have limited capabilities and do not consider individual 

anatomy. 
 

Aim of the Project 

The goal of this project is to increase the application, the effectiveness and the success rates of RA 

and furthermore the diffusion of the method into a broader clinical use through the development of 

clinical tools to train new anaesthesiologists and assist them during the operation. The project should 

combine two independent but complementary systems: one system is for training and the other one 

is for operational guidance. 
 

The training system will consist of one medical simulator recreating RA operation for the 

anaesthesiologist in a virtual reality environment. The trainee will be able to practise virtually the 

operation on various patient anatomies. The guidance system will consist on assisting 

anaesthesiologists during the practise of RA by providing enhanced feedback on image interpretation 

and patient-specific anatomy. 
 

These two prototypes should be evaluated through a multi-centre clinical trial in Germany, Belgium 

and Ireland. 
 

Progress towards the objectives 

After one year of fruitful collaboration, significant progress have already been made towards the 

objectives. Relying on a decomposition of the work into several work packages, the first pieces of 

software and hardware of two prototypes have been developed. Cross-partners support tools such 

as data storage platform have also been developed to assist the developers in their tasks. 
 

The specification for the simulator prototype has been 

released. The hardware architecture has been 

designed and first elements have been tested, such as 

a 3D printed ultrasound probe and a patient 

mannequin. In parallel, various software modules are 

currently in development and being integrated into the 

first prototype: ultrasound simulator, haptic simulator, 

courseware module. The software environment for the 

visualisation and biomechanical simulations will rely 

on H3D and SOFA software. Finally, a strong focus has been put on the building of the virtual patient, 

for which image processing tools are being developed to model several patient specificities, 
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biomechanical behaviour of the tissues for RA are being models, as well as physiological behaviour in 

order to be able to simulate electrical stimulation. 
 

In a similar approach, the hardware architecture and the 

first software elements have been designed and developed 

for the assistance prototype. An ultrasound system where 

the probed is tracked will be used in order to obtain in 

real-time an image registered on the virtual patient. In 

terms of software, image-based processing and 

registration tools are currently being developed in order to 

provide to the anaesthesiologist an enhanced pre-interpreted ultrasound image and a virtual view of 

the current patient. 
 

In parallel to these developments, the first technical and ethical documents are being prepared for 

the approval of the clinical trials, as well as the protocol for the design of the study. 
 

Expected impact 

In many cases, general anaesthesia is still favoured over RA even when RA should theoretically be the 

method of choice, despite its documented benefits for patients: lower cardiovascular stress and 

other complications, reduced postoperative pain, earlier mobility, shorter hospital stay, and 

ultimately significantly lower costs. The slow adoption of RA is due to the lack of physician training. 
 

Therefore, the key challenge is the training of physicians in order to increase the market adoption of 

RA procedures. RASimAs is expected to bring significant clinical, economic and scientific impacts. In 

particular the results of RASimAs will enable to stimulate the replacement of general anaesthesia by 

regional anaesthesia in many cases, leading to improved patient care, reduced complications and 

lower costs. 
 

Controlled clinical trials to evaluate computer-based models and patient-specific approach will 

demonstrate the benefits of the technology in clinical environment. Advanced research in virtual 

reality medical simulation as well as real-time assistance based on patient-specific data will 

accelerate the scientific deployment of such technologies in clinical environment. Finally, by 

replacing general anaesthesia with RA and improving the success rate of RA procedures, significant 

reduction of costs are expected, estimated at 100,000 Euros by year and operating theatre. 
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3.2 Core of the report for the period: Project objectives, 

work progress and achievements, project 

management 
 

3.2.1 Project objectives for the period 
The first year of the project has been dedicated to draw the basis of the simulator and the 

assistant while preparing the quality plan, setting up the management frame and promoting 

the project and its first results. As visible in Figure 1, the work packages (WP) are organised 

both sequentially and in parallel. WP1, WP7 and WP8 deal respectively with the 

management, quality and dissemination environments and can be seen as supporting WPs 

running all along the project lifetime. On the contrary, WP2, WP3, WP4, WP5 and WP6 can 

be seen as sequential steps to attain our technical and medical objectives. Except for WP3 

running for the whole project, these WP run sequentially with some overlap to ensure smooth 

transitions (see Gantt Chart on Figure 2). As a consequence for this first year of the project 

WP5 has recently started while WP6 has not started at the end of this first year. 
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Figure 1: WP architecture 

 

 

 

 



RASimAs Project No. 610425 

 

Periodic Report 

 

RASimAs 1st Periodic Report  2015-02-11 

  Page 7 of 69 

 
Figure 2: WP Gantt chart 

 

WP1 – Project Management 

This WP ensures the financial and management administration of the project. The first year 

objectives consists in setting up the management tools for the consortium, organising the 

communication between the partners and with the European Union, administrating the 

financial activities and leading the reporting process. 

WP2 - Technological Environment 

This WP provides the general technological environment necessary to build the simulator 

and assistant prototypes developed in the following WP. It can be seen as a support to the 

other WP and constituted therefore a major focus on the first year to ensure success of the 

project. More precisely, the objectives were the following: 

 Define the medical user needs for the prototypes. These specifications will serve as 

basis for the design of the simulator and assistant. 

 Design the reference architecture of the prototypes. The software architecture of the 

prototypes for subsequent implementation will be designed, the various modules 
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defined as well as the communication between them. This will be done in close 

collaboration with the other WP. 

 Set up a storage platform as support of WP3 implementation, where consortium 

members can upload and download patient-specific image data in DICOM format 

(installation of a PACS server) and non-image related data on a repository. 

 Start preparing the integrated platform which will aim at providing a software unified 

platform for the prototypes, based on the architecture defined earlier in the WP and 

compliant with developments from others WP, especially WP3 and WP4. 

 Explore existing methods and algorithms in order to provide tools for segmentation, 

registration and rendering for the building of virtual patients.  

 

WP3 – Patient-Specific Virtual Models 

This WP develops the virtual models that will be used by the simulator and the assistant in 

the following WP. Several levels of virtual models are necessary to model the patient-

specifics geometry, its biomechanics to simulate the needle propagation and its physiology to 

simulate nerve stimulation. For the first year, the objectives are as follow: 

 Start collecting or recording and managing patient-specific image data for several 

regions of the body. 

 Prepare the anatomical modelling by registering existing generic virtual models towards 

the collected data in order to create a database of patients with the required anatomical 

structures and compatible with the subsequent biomechanical modelling 

 Prepare the mechanical modelling using finite elements based on the various tissues of 

geometric virtual patients 

 Prepare the physiological modelling which includes the electricity propagation inside 

the nerve for the simulation of electrical stimulation 

 Explore the possibilities for a software platform which will be used for integrating 

various components of the models 

 Start developing a tool aiming at posing the virtual patient into the desired position for 

regional anaesthesia 

This WP is not associated with deliverables for this first year. 

 

WP4 – RASimAs Components 

This WP aims at developing the various components that will be assembled in WP5 to build 

the simulator and the assistant. For the first year, the objectives are to start developing the 

following components: 

 The haptic feedback component, in charge of providing to the user a realistic force 

feedback on the interaction of the probe or the needle with the virtual patient body. 

 The tool tissue interaction component, which will model the mechanical interaction of 

the tool with the virtual patient body. 

 The virtual ultrasound component, providing to the user a simulated ultrasound image 

from the virtual patient model, in order to recreate real practise conditions for regional 

anaesthesia. 

 The training function component, which will monitor the user progress on the simulator 

and provide adapted training scenarios. 
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 The real-time modelling component, which will register in real time the virtual patient on 

the ultrasound data recorded on the real patient during regional anaesthesia performed 

with the assistant. 

This WP is not associated with deliverables for this first year. 

 

WP5 – RASimAs Prototype 

Based on the results on the previous WP2 to WP5, this WP is in charge of building the 

simulator and assistant prototypes. As prior work needs to be completed in these other WP 

first, the objective for the first year is to prepare the simulator integration by defining its 

specifications. 

 

WP6 – RASimAs Evaluation 

After the building of the simulator and assistant prototypes, their evaluation is planned in the 

framework of this WP. As the first year was devoted to set the basis for these prototypes, the 

WP is planned to start during the second year. 

 

WP7 – Regulatory Affairs and Quality Assurance 

The objective of this WP is to ensure compliance with all legal requirements in research 

involving humans and focuses on the maximum patient’s safety during the evaluation 

performed in WP6. The evaluation phase coming later in the project, the tasks of the first 

year focus on the development of technical files (Quality Assurance Plan, starting preparing 

files for the third year) and the annual ethic report. 

WP8 – Dissemination & Exploitation 

This WP encompasses the dissemination and exploitation activities of the project. For the 

first year, the objectives were to set up the general communication and intellectual property 

management tools, draw the communication strategy, disseminate the first scientific results 

and elaborate the first commercial exploitation plan: 

 A major objective for the first year was to set up all the tools and start communicating 

by means of them: a project website with public and private area regularly updates, 

press releases in the consortium languages, a bi-annual newsletter, social networks 

account with regular updates, etc. A dissemination plan encompassing these various 

tasks for the whole project was agreed by the consortium. 

 As a regular objective for such a scientific project, the first scientific results were 

disseminated in scientific and medical conferences for this first year. 

 Regarding intellectual property, the objectives were to set up tools and processes as 

well as making the consortium aware of this important issue for the future. 

 With a long term objective to turn the prototypes developed in this project into 

commercial products, a first commercial exploitation plan was already an objective of 

the first year of the project. 
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3.2.2 Work progress and achievements during the period 
 

 

Abbreviations 

 

2D/3D 

CT 

DoW 

FNB 

H3D 

HTTP 

JSON 

MRA 

MRE 

MRI 

PACS 

PNB 

RA 

RASim 

RAAs 

REST 

SOFA 

SVN 

US 

VPH 

XML 

Two-dimensional/Three-dimensional 

Computer Tomography 

Description of Work 

Femoral Nerve Block 

Open Source Haptic platform (www.h3d.org) 

Hypertext Transfer Protocol 

JavaScript Object Notation 

Magnetic Resonance Angiography 

Magnetic Resonance Enterography 

Magnetic Resonance Imaging 

Picture Archiving and Communication System 

Peripheral Nerve Block 

Regional Anaesthesia 

Regional Anaesthesia Simulator 

Regional Anaesthesia Assistant 

Representational state transfer 

Simulation Open Framework Architecture (www.sofa-framework.org) 

Apache Subversion (versioning software) 

Ultrasound 

Virtual Physiological Human 

Extensible Markup Language 

 

 

 

 

 

 

http://www.h3d.org/
http://www.sofa-framework.org/


RASimAs Project No. 610425 

 

Periodic Report 

 

RASimAs 1st Periodic Report  2015-02-11 

  Page 11 of 69 

 

Work Package 2 – Technological Environment 

Summary of progress towards objectives 

WP2, the “Technological Environment” package, aims at developing the technological tools 

both for the project development and for the future prototypes. It comprises five tasks. The first 

three tasks, System Specification, Reference Architecture, and Information Storage have 

already been delivered successfully and on time. The Integrated Platform task is on track and 

will be delivered on time by the end of December 2014. The Image Processing Library task is 

on track but is not meant to have a deliverable. The System Specification (T2.1) was the first 

task delivered. Defining the medical needs and the procedures for US guided and electrical 

nerve stimulation RA, this task appeared fundamental as it drove the subsequent work of the 

project. From this task was derived the Reference Architecture (T2.2), translating the high level 

descriptions of the System Specification into an initial set of architectural options in order to 

formulate the architectural description of the RASimAs system. In parallel was developed the 

Information Storage (T2.3). This data storage permits information sharing among the RASimAs 

partners and accommodates interoperability with the imaging and modelling tools of RASimAs. 

The two last tasks are yet in progress. The Integrated Platform (T2.4) aims at defining and also 

implementing the necessary infrastructure for the development of the RASimAs platform as a 

unified distributed system. Finally, the Image Processing Library (T2.5) aims at providing 

general tools for image processing within the project. 

Task 2.1 System Specification 

Description 
This tasks aims at describing the medical and user needs for the simulator and 

assistant, used within the rest of the project. 

Progress 

T2.1 described the essential components of procedural performance within PNB, 

characterized errors associated with nerve block performance, and defined the 

assessment metrics which may be used to assess procedural performance in 

both US and ES guided RA. User needs with respect to both training in, and 

performance of, PNB were also identified. General principles had also been 

given in order to guide the design of simulator and assistant, anticipating for the 

next steps of the project. A non-exhaustive list of possible features had also 

been identified, for which technological choice would have to be made in a near 

future.  

Results / 

Issues 

T2.1 contributed invaluable information for the definition of the RASimAs system 

since its results were subsequently used to guide the design and development of 

the other RASimAs components (Architecture, Modelling, and 

Hardware/Software). 

This task appeared challenging, as fulfilling the user needs might be 

contradictory, such as e.g. the future cost of the simulator or the assistant: as 

stated in the document, the simulator must be realistic enough, overtaking the 

existing platforms, while remaining affordable for training centres. Another 

example is the need for patient-specific models for the assistant or even the 

simulator, calling possibly for specific recording exams for the patient prior to RA. 

These procedures cause additional costs and add extra time to the RA process, 
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limiting significantly the benefit of these platforms, and therefore may be 

excluded. 

The associated deliverable D2.1 has been delivered successfully on time (M3). 

Task 2.2 Reference Architecture 

Description 
This tasks aims at defining the software architecture of the future simulator 

platform. 

Progress 

T2.2 translated the high level descriptions of the scenarios and user 

requirements (produced by Task 2.1) to user cases and component interaction 

diagrams that specified how the envisaged functionality is implemented. In this 

direction the system architectures for both RASim and RAAs are described 

according to the user requirements presented in D2.1 and the technological 

solutions suggested by the involved parties. The logical architecture of the 

RASimAs environment is expanded depicting the integration of the “local” and 

the “central” components of the system, while the functionality of the system is 

decomposed into well-defined modules that separate different but cooperating 

parts of the whole system (Figure 3). 

 

Figure 3: Logical view of the RASimAs architectural components. Devices in the 

local environments are shown in gray, while the central software components are 

shown in blue. The main desktop (in green) is the desktop computer used in the 

local environment for accessing the system. 

The main “islands” of RASimAs functionality are represented in Figure 4 followed 

by a short description for each of these. 
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Figure 4: RASimAs platform functionalities 

- The “User Management” module is responsible for the authentication of 

the users and provides authorization information to the rest of the 

platform, i.e. whether a user has specific read or write rights based on the 

roles she/he has, such as trainee or supervisor, as outlined in the 

deliverable D2.1. 

- The “Model Integration and Simulation” module represents the core 

simulation abilities of the system. Here, patient data of different 

modalities are combined together and the corresponding anatomical, 

physiological, and mechanical models collaborate to build the necessary 

simulation artefacts (e.g. subject posing, surface meshes) for the training 

process. 

- The “Training” module outlines the main user training functionality and 

simulation sub-system. The primary users of this module are the trainees. 

This module provides information to the “Learning Management” module, 

and it also uses the “User Management” module in order to provide 

authentication services to the trainees. 

- The “Learning Management and Monitoring” module is responsible for all 

the statistics gathering process and the management of the trainee 

performance metrics. It also provides the “mentors” with alerts and 

notification delivery functionalities should any important event arrive. It 

makes use of the user management context for authenticating the 

monitoring actors of the system.  

In addition to the RASimAs functionality modules a set of appropriate 

technologies for the platform implementation is outlined: 

- The communication protocols will be based on web services and most 

particular on the HTTP/REST principles. For the message payload the 

use of JSON and XML is proposed, and binary encodings for the domain 

specific formats (e.g. medical images) where appropriate. 

- For the local communication (in the training environment) and the model 
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integration, if ultimate encoding, parsing, and transmission performance 

is required, a binary RPC-based protocol can be used.  

- For the security aspect, communication with the central platform will be 

over HTTPS that cares for the encryption and confidentiality of the 

transmitted information. The use of HTTPS also allows the transmission 

of user credentials (passwords) using the simpler HTTP Basic 

Authentication mechanism.  

- Most components (at least the central ones) are expected to be binary 

compatible with the Linux operating system. 

T2.2, taking also into account the outcomes and the user stories expanded in 

Task 2.1 and the aforementioned functionalities, presents a global view of the 

simulator and assistant environments, alongside the responsibilities of the priory 

mentioned “central” and “local” subsystems. 

Results / 

Issues 

T2.2, in conjunction with the information provided by Task 2.1, reflected in a 

concise and illustrative manner the main components that constitute the 

RASimAs system, and the way they interoperate with each other. 

The associated deliverable D2.2 has been delivered successfully on time (M6). 

Task 2.3 Information Storage 

Description This tasks aims at implementing a data repository for the consortium members. 

Progress 

T2.3 developed and implemented a convenient and high capacity information 

storage system. Its aim is to support data storage-and-exchange among 

partners, and to accommodate interoperability between the imaging and 

modelling tools of RASimAs towards the integration fulfilment. 

An important step prior the actual implementation of the Information Storage 

Service is the establishment of the architecture design (Figure 5). The present 

service may be well described by the following distinct components: 

I. PACS (Imaging data storage/retrieval) 

II. Relational Database (Image/modelling data storage/retrieval, and user 

management support - e.g. credentials, access rights, etc.) 

III. Web Application (Service access via internet) 
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Figure 5: Data storage platform overview 

All information available is indexed accordingly. For example, PACS data is 

indexed based on patient, study ID and series number. 

The whole service is implemented using free and open-source software. In this 

direction, for the PACS, DCM4CHEE technology is used, for the relational 

database PostgreSQL, while for the web application a combination of SPARK 

(server-side) and FreeMarker (client-side). 

A friendly user interface is also developed providing authentication service, 

uploading service for both PACS and relation database data (Figure 6), 

downloading service for both PACS (including series information text area and 

image gallery with preview) and relation database data (Figure 6), and patient/file 

deletion service as well. 

 

 

Figure 6: Web-based data storage ‘Upload service’ (left) and ‘PACS download 

service’ (right) 

Results / 

Issues 

T2.3 is already operational and proved to be quite a robust, as well as a vital part 

of the RASimAs progression. 

The storage platform and the associated report (deliverable D2.3) have been 

delivered successfully on time (M9). 

Task 2.4 Integrated Platform 

Description This task aims at defining and implementing the necessary infrastructure for the 
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development of the RASimAs platform as a unified distributed system. 

Progress 

T2.4 defines and implements the necessary infrastructure for the RASimAs 

platform that delivers the scenarios and the functionalities that were initially 

outlined in D2.1 and further refined in D2.2. The emphasis is to describe and 

implement the interactions among the RASimAs architectural components and in 

particular the communication between the central RASimAs infrastructure, where 

information about the users, the trainees, the model related data, etc. is stored, 

and the “local” training and assistant environments where this information is 

used. 

This task is yet in progress. It will be delivered on time by the end of December. 

Results / 

Issues 

Initial definitions of the components, their interactions, and the programmatic 

interface to enact those interactions are available. Deliverable D2.4 will provide 

the details of these developments and will be available on time. 

Task 2.5 Image Processing Library 

Description 
This tasks aims at providing cross-platform tools for image processing in the 

context of patient modelling development. 

Progress 

In order to build a library of virtual patients able to address several body regions 

for RA, the chosen approach has been to register an existing whole-body 3D 

mesh model towards patient-specific data, namely medical images. This 

approach puts a strong focus on the image processing and registration aspects 

as opposed to the rendering aspect. 

Regarding image processing, a first prototype tool is being developed. It aims in 

a first time at calculating automatically virtual X-rays from both MRI and the 3D 

whole-body model (see Figure 7). In a second time, an interactive rigid 

registration between the model-based and patient-based virtual X-rays is 

performed, scaling being also considered at this step. An automatic rigid 

adjustment based on mutual information and genetic algorithm is currently 

investigated. 
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Figure 7: MRI-based virtual X-ray 

The second step consists in automatic non-rigid registration to adjust more 

precisely the anatomical tissues. After having considered or tested several 

possible algorithms, the current effort focuses on the Registration and Image 

Processing Plugins from SOFA, a simulation platform that is also interestingly 

used in other parts of the RASimAs project. The process is summarised in Figure 

8. 
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In summary, this task is currently ongoing, aiming at delivering cross-platform 

image processing and registration tools for the building of a library of virtual 

patients. 

Results / 

Issues 

A scientific report presenting automatic computation of virtual X-rays from MRI 

has been accepted as oral presentation for the SPIE Medical Imaging 

conference in February 2014 and a paper proceeding is in preparation. 

A first registration prototype based on virtual X-rays is currently running for a 

single case and is being extended to work with several cases as a simple 

executable. 

Significant results 

The results of the T2.1, User requirements, were of paramount importance for defining what 

the envisaged platform should deliver. The elicitation of the system architecture in T2.2 was 

also critical because it defined the technological landscape of the platform and laid the 

grounds for the subsequent work in many of the other technical work packages as well. 

Deviations 

The description of T2.4 in the DoW referred to the delivery of a user application to integrate the 

created data processing tools into “pipelines”. After the user needs were defined (D2.1) and 

the software architecture released (D2.2), the consortium discussed whether such an 

application was still needed since this level of integration is already supported by domain 

specific software (e.g. SOFA, chosen in the project) and there would be no added value for the 

final end users of the system. On the other hand, it became obvious that there was a clear 

need for work to be prepared regarding the implementation of the components for the 

realisation of the “integrated platform” for which there are clearly defined end users scenarios 

(D2.1). Therefore, after a lot of discussions, an unanimous decision was made to shift the work 

in this task towards the implementation of the infrastructure for the RASimAs platform. 

Overall we believe that WP2 will need some further minor work and will have to close at the 

end of the project (and not at M24 as stated in Part A of DoW or M18 as shown in Gantt Chart 

of the DoW). This is a requirement derived from the continuous need for updates of the 

already developed tools in WP2 and possible addition of new tools, depending on the requests 

from the project partners in the other WPs who rely on these tools.  

Failure or delays to achieve critical objectives 

Not applicable. 

 

Figure 8: Registration process 
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Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

UKA-IMI 12,50 12,50 The use of resource is on target 

RWTH-VR 1,50 1,00 The use of resource is on target 

BANGOR 2,00 1,37 
The under used resource will be re-allocated to Bangor's work 

in WP3. 

UCC 3,00 0,00 

The foreseen UCC PMs for T2.1 have been added to the 

foreseen PMs for WP6. This will allow UCC to recruit a suitable 

postdoctoral researcher for years 2 & 3 of the project, to 

conduct the considerable workload involved in WP6. The 

deliverables in D2.1 were subsumed by the PI and were met on 

time, they therefore do not appear here. 

URJC 4,00 2,51 

In practise 3,5 PM were worked but only 2,5 funded by the 

project. Task 2.4 has not finished yet. During the next two 

months, the URJC plans to charge the remaining working 

hours. 

FORTH 11,00 16,67 

Work in WP2 was a lot more complicated than anticipated, 

especially in task 2.4. Out of mistake there were no PMs 

distributed for FORTH in T2.3 (Information Storage), although 

we are Task leaders. Significant effort had to be added in order 

to cope with the increased medical and technical needs raised 

during the development of the reference architecture (T2.2). 

Several tasks from WP2 will still need some minor work during 

the next year in order to service and update the developed 

tools and to finalize the related deliverables. 

INRIA 2,00 1,20 
The use of resource is in overall on target but more effort on 

WP2 will be put from INRIA in Year 2. 

UNIZA 5,25 5,24 The use of resource is in overall on target 

SINTEF 4,00  3,79  The use of resource is in overall on target. 

SG 8,00 6,40 

SG employed a person (HS) for the project, who came in to the 

company later than expected. With support from other project 

members we succeeded in delivering the work we planned for. 

Total 53,25 51,19  

 

Corrective actions 

Not applicable 
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Work Package 3 – Patient-Specific Virtual Models 

Summary of progress towards objectives 

The objective of this work package is the creation of Patient-Specific Virtual Models of the 

anatomy involved in a RA procedure. As prerequisite, this modelling requires the acquisition 

and management of medical data (T3.1). Once acquired, the various models can be 

developed, namely the anatomical modelling (T3.2), the biomechanical modelling (T3.3) and 

the physiological modelling (T3.4). Connected to these models, a module to pose the future 

virtual patient in the desired position for the operation is developed within task 3.6. Finally, a 

software framework integrating these models is developed in task 3.5. 

At this stage of the project we have: 

- Anatomical models of the main anatomical substructures of the arm, leg, shoulder 

- Biomechanical models of these substructures 

- Real-time simulation of the deformation of these structures 

- Preliminary models of the electrophysiology 

Task 3.1 Data Acquisition & Management 

Description 
This tasks aims at collecting various medical image data and 3D mesh-models 

for the development of virtual patients. 

Progress 

As explained in task T2.5, the chosen approach for the building of virtual patients 

is to register an existing whole-body 3D surface mesh model towards patient-

specific data, namely medical images. As mentioned in the title, this task focuses 

mainly on patient-specific image acquisition and management while registration 

techniques are developed in the context of T2.5 and anatomical modelling in the 

context of T3.2. 

About 10 to 15 sets of MRI and MRA data have been collected for the pelvis 

area from previous studies (example on Figure 9). The MRI sets have been 

sorted per series, anonymised and uploaded on the data repository developed in 

the context of T2.3. US images in the region for the femur have also been 

recorded on purpose and uploaded in the platform. These latter data have been 

annotated by an anaesthesiologist to help interpretation, especially in the context 

of the assistant (T4.5). Four sets of MRI and one set of CT images have also 

been collected for the neck from clinical data, initially in order to help the 

development of virtual US images (T4.3). On top of these MRI, MRA, CT and US 

data, the anatomical slices for the male and female Visible Human have been 

collected and can constitute an interesting asset for the project as all the 

interesting structures are visible on the same modality (example on Figure 9). 

Finally, whole-body CT data from cadavers are also available if needed during 

the project.  

Regarding whole-body models, the main focus has been brought on the Male 

and Female Human Anatomy Collection from Zygote (example on Figure 9). 

Regarding the structures interesting for our project, these data are constituted of 

whole-body 3D surface meshes of: (i) the skin, (ii) the muscles, (iii) the nerves 

and (iv) the blood vessels. The empty spaces in between are considered as fat. 



RASimAs Project No. 610425 

 

Periodic Report 

 

RASimAs 1st Periodic Report  2015-02-11 

  Page 20 of 69 

Several anatomical abnormalities have however been observed in these data: (i) 

lack of fascia, (i) wrong positioning of some tissues, (iii) unrealistic tissue 

shapes, or (iv) intersecting organs, etc. To overcome these issues, another set 

of similar data from another source has been acquired, the Anatomium data 

(http://www.anatomium.com/3danatomy.html). The data also contain whole-body 

3D surface meshes of the similar structures. Our first assessments of these new 

data confirm however for the moment the same issues as for the Zygote dataset. 

  

 

Figure 9: Example of an axial MRI (left), a Visible Human anatomy slice (centre) 

and overview of the Zygote dataset (right) 

 

Results / 

Issues 

The main objective being of this task has been achieved regarding data 

collection and management. More data can be collected continuously during the 

project if required as this tasks runs until the end of the project. 

Several difficulties have however been observed at this stage. Virtual patients for 

RA require the modelling of various structures not available on the same image 

modalities. Recording a database of several patients with several imaging 

modalities of the same patient for several body regions was however beyond the 

scope of this project. We chose therefore to register a virtual patient with all the 

required structures on the data available for a patient and to interpolate the 

missing data (missing structures on the patient images or other body regions). 

This approach strongly relies on the accuracy of the 3D whole body model. 

As mentioned earlier, the available models (Zygote/Anatomium) present 

however some limitations. As our objective for the simulator remains the building 

of a library of whole-body virtual patient and given the advanced stage of the 

project, our strategy consists in keeping these models and our registration 

approach, trying to solve the main issues case by case. Moreover, all the 

modules of the simulator aim at being adaptable to new whole-body models 

when better data will be available in the community. 

Task 3.2 Anatomical Modelling 

Description 

This tasks aims at providing virtual patient anatomical models (whole-body 

including skin surface, muscle, fat, vessels, bone and nerves) based on output 

from T2.5 and T3.1. 

Progress As explained earlier, our approach to build a database of whole-body virtual 

patients with the required structures consist in registering the available 3D 
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models collected in T3.1 on patient-specific data also collected in T3.1 using 

algorithms developed in the context of T2.5.  

The registration is based on the structures available on the patient data. As 

explained in T2.5, our main focus for now is the registration on MRI data, i.e. 

based on the skin, the subcutaneous fat, the muscles and the bones. Once this 

method is validated and applied on the MRI datasets collected in T3.1, our next 

focus will consist in interpolating the missing data (missing structures from the 

region of registration, all structures from other regions). This approach presents 

also the advantage to deliver a database of virtual patient with similar surface 

mesh topologies, compatible with the following tasks (T3.3, T3.4 and T3.6 for 

instance).  

Recent discussion with clinicians emphasized the importance of the fascia for 

RA, unfortunately missing from the Anatomium and Zygote data. One of our 

current tasks consists therefore in integrating the fascia of major importance for 

RA in the available 3D models based on data from the Visible Human dataset. 

Results / 

Issues 

This task is currently ongoing and strongly relies on the outcome of T2.5 and on 

the data quality of T3.1. Automatic or semi-automatic registration of medical 

images where recording protocol and body region may change is however 

known to be a difficult problem and the 3D model datasets have anatomical 

limitations. As a consequence, delivered anatomical models as output of this 

task might be affected, without clear visibility at this stage of the project, inherent 

to research projects. However, it is expected that lower anatomical model quality 

may not affect the proof-of-concept of the impact of a virtual reality simulator for 

the practise of RA. 

A first set of patient database is expected at M18 (April 2015) as deliverable 

D3.2. 

Task 3.3 Mechanical Modelling 

Description 
Using models from T3.2 and data from T3.1, this tasks aims at developing 

biomechanical models of the different tissue classes. 

Progress 

Using the Human Anatomy Collection from Zygote as described in T3.2, we 

successfully simulated soft tissue deformation induced by needle interaction 

(Figure 10). Starting from the given surface meshes, volumetric elements are 

generated. The resulting volumetric mesh conforms to the main anatomical 

structures (and then a volumetric co-rotational finite element method is used to 

manage the mechanical behaviour of the limb). 
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Figure 10: Needle reaching a nerve and inducing contraction of the calf. 

Using constraint-based algorithms, a prototype of needle insertion has been 

developed, allowing the traversal of heterogeneous tissue layers (epidermis, fat, 

muscle, etc.), as illustrated on Figure 11. 

 

Figure 11: Needle traversing a deformable cube consisting of 3 layers with 

different mechanical properties (left), respective force profile at the tip of the 

needle (right). The transition through the different layers is clearly visible. 

A proof of concept of the mechanical response due to electrical stimulation on 

nerve has been implemented, inducing muscle contraction/relaxation. 

Results / 

Issues 

At this stage, we have already an excellent basis supporting the simulation of 

needle insertion in real-time, including soft tissue deformation and muscle 

contraction. Ongoing work is related to a simplification and refactoring of the 

code for a more modular approach. A first version of this simulation has been 

integrated in the prototype simulation.  

Recent discussions with medical experts highlighted the need to add more 

information at the anatomical, biomechanical and visual levels to reach a more 

realistic simulation. We will pursue this avenue by enhancing the current models 

with image data from which haptic, mechanical and visual feedback will be 

computed. This approach will ensure coherence between visual and haptic 

information. 

The physics models are expected at M18 (April 2015) as deliverable D3.3. 

Task 3.4 Physiological Modelling 

Description 

This task addresses essentially the problem of modelling nerves from an electro-

physiological standpoint and aims at developing a physiological model for 

electrical stimulation. 

Progress 

We divide physiological modelling into two main tasks: 1) simulation of nerve-

stimulator, 2) haptic modelling and associated soft-tissue deformation.  

For task 1), despite the variations in human anatomy, there is a general rule 

regarding needle tip location and the nerve-activation current: when the needle 

tip is close to a nerve, a small electrical current can be used to activate the 

nerve, when it is far from the nerve, a larger current is needed for activating the 

same nerve. This relationship is described in Figure 12. 
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Figure 12: Relation between the magnitude of its stimulus current that can activate 

a nerve and its distance to the nerve plane for an insulated needle's anode 

connection (Left). As the stimulus current becomes larger, the electricity from the 

needle tip can cover a larger area, so called “heatmap” (Right) 

For task 2), we believe that studying the real “live” tissue's haptic response is 

very important. So during the meeting in Strasbourg, we used our force-sensing 

glove to capture a surgeon's needle insertion haptics into a live pig's thigh as 

illustrated in Figure 13 (right). We are currently trying to interpret the haptics with 

the stiffness of different tissues and also create the corresponding soft-tissue 

deformations. Possible consultations from medical professionals would also be 

considered at this stage. 

 

 
 

Figure 13: As needle is inserted deeper, it will encounter different tissues with 

different stiffness (Left). The haptic force profile of a needle inserted into a pig's 

thigh nerve is illustrated (Right). 

 

Results / 

Issues 

Needle tip location (with regard to a nerve) and its current are the two most 

important parameters in this electrical simulator simulation.  According to this, 

we have done a real-time nerve-stimulation simulation for the sciatic nerve block 

(Figure 14). 
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Figure 14: A needle (red-coloured) has 0.4mA so can activate a nerve in a longer 

distance to the nerve (Left). It has 0.2 mA so can only activate the nerve in a closer 

distance to the nerve (Right). (A muscle's motor response is simulated and 

observed here in both 

As observed in Figure 12 (left), the relation between the two parameters (current 

and distance) is not linear, so variations in human physiological anatomy should 

be also considered.  This part of work is currently on-going. Our idea is to model 

the electricity propagation (so called “heatmap”) into an energy-transfer 

framework and using efficient numerical methods to disseminate the energy. 

Another part of this work is to simulate the stimulation of different nerves and 

muscles. 

From the feedback of the medical collaborators, electrical stimulator can be used 

in conjunction with US. In most cases, electrical stimulation is used to guide the 

needle to the approximate area of the nerve, while anatomical features in US are 

used to find the exact location of the nerve. So in future work, we will also 

improve the physiological effects, in particular the haptics and soft-tissue 

deformation in the US simulation. 

Task 3.5 Model Integration 

Description 

This tasks aims at integrating all various components of the models already 

developed. The expected software environment for this task is SOFA developed 

at INRIA and H3D developed by SG. 

Progress 

An initial description of the modelling integration process has been provided in 

the deliverable D2.2, which described the RASimAs architecture. Furthermore 

the infrastructure for delivering the integrated models to the simulator and 

assistant environments have been developed in the context of WP2 and more 

specifically the tasks T2.3 Information Storage and T2.4 Integrated Platform. 

Results / 

Issues 

The integration toolkit to support the fusion of the models is currently designed 

taking into account the results of the tasks producing the anatomical, 

physiological, mechanical, and patient specific models. The integration is based 

on domain specific frameworks (SOFA and H3D) but aims to be generic in the 

sense that it’s agnostic to the internals of those models. The result will be fully 

integrated and supported by the RASimAs technological platform that is defined 

in WP2. 
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Task 3.6 Subject Posing 

Description 
This tasks aims at developing algorithms which allow the transformation of the 

integrated subject-specific data into poses that are used for RA. 

Progress 

Over the first year of the RASimAs project, we developed a first version of the 

Subject Posing prototype. This prototype is fully functional. The reminding days 

until the deliverable due date will be dedicated to improve the software 

performance and to increase the flexibility of this module (Figure 15). 

 

Figure 15: Subject Posing Prototype interface 

The requirements of this software module were defined in an early stage of the 

project: 

1. A geometry-based approach is followed. We ruled out the use of physics-

based algorithms in order to avoid dependencies with most of WP3. 

2. The algorithm is supposed to work for any virtual patient model and without a 

previous knowledge of the tissues included in the virtual patient model. 

Subject model has to meet only the following requirements: 

a. The patient skin and bones have to be modeled and properly labeled. 

b. A virtual skeleton adapted to the specific virtual patient morphology has to 

be included. 

In order to address the previous requirements, we design a prototype based in 6 

fully automatic stages (Figure 16). 

1. Volumetric image building. The inner volumes of the skin and the bones 

are labelled in a 3D image. This image will be used to generate a 

tetrahedral mesh that will guide the tissue deformation process.  

2. Tetrahedral mesh building. The software creates a tetrahedral mesh from 

the 3D image. The tetrahedral elements inside the bones are labelled.  

3. Rigging. This stage computes the influence exerted by each virtual bone 

on every vertex of tetrahedral mesh. A Finite Element-based formulation 

is used to solve the heat transfer equation that models the diffusion of 

the influence of each virtual bone. In this formulation, the tetrahedral 

elements of bones are used to define the boundary conditions.  

4. Tissue mapping. All virtual patient tissues are mapped into the volumetric 

mesh. 

5. Tetrahedral mesh deformation. The tetrahedral mesh is deformed 
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following the virtual skeleton movements, using a volume preserving 

geometry-based algorithm. Currently, the poses are defined by an 

operator through an interactive interface. In the future, we will define a 

database with different patient positions. 

6. Tissues deformation. The virtual patient tissues are deformed using the 

tetrahedral mesh and mapping computed in Stage 4. 

 

Figure 16: Subject posing process 

Results / 

Issues 

All stages have been successfully implemented. Figure 17 shows an example of 

a pose change. 

 
a b c d 

Figure 17: Skin on the deformed configuration (a); influence exerted by each 

virtual bone on every vertex of tetrahedral mesh (b); examples of tissue 

deformations (c and d) 

The current Subject Posing system cannot deal with skin self-intersection, as 

currently detected in current 3D models (see T3.1 and Figure 18). In this 

scenario the tetrahedralization joins unconnected parts of the model, leading to 

undesirable deformations. We are trying to detect these situations and correct 

them in the 3D image (Stage 1). Additionally, intersections between the skin and 

any other tissue may also lead to undesirable deformations. In order to deal with 
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this issue, the tissues of the input models shall not collide with the skin. 

 

Figure 18: Self tissue intersections 

Significant results 

The first year has been the occasion to progress in parallel on most of the aspects of this WP. 

Substantial progress has been made towards the building of anatomical models by 

developing methods to integrate patient data with existing 3D models and developing a tool to 

deform the patient mesh onto the desired pose. A first physiological model to simulate 

electrical stimulation has also been proposed. Another significant result is an integrated 

simulation of needle insertion, tissue deformation and nerve stimulation. Various algorithms of 

this simulation are integrated in a plugin for the SOFA framework. This framework will also 

integrate the other models developed in this WP and will be used in the current and final 

training system. 

Various components of these initial results will evolve during the course of the project but this 

initial proof of concepts shows that collaboration and software (and data) integration across 

partners are effective. 

Deviations 

As mentioned in T3.1 and T3.2, difficulties have been observed with the whole-body 3D 

model, Zygote, used as basis for anatomical modelling. The substitution of this model by 

another model, Anatomium, did not prove to be successful. The problems are solved case by 

case: add od missing structures like the fascia, dealing with self-intersections or displacement 

of some structures like the femoral nerve. These efforts were not expected at the beginning of 

the project and necessitate a lot of resources. As a consequences, the virtual patients built for 

these prototypes may not be as realistic as expected at the beginning. However, this should 

not affect the proof the concept of the efficiency of a training system for educational purposes 

and of an assistant system for safer practise. Additionally, the prototypes are built so that they 

would be adapted with minimum work to better models when available in the community. 

Finally, a complementary approached consisting in building new models from raw data are 

explored since recently in the context of WP4 (see T4.5). 

Failure or delays to achieve critical objectives 

Not applicable 

Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

UKA-IMI 1,50 1,50 Use of resource is on target 

BANGOR 5,00 5,40 Bangor resource expenditure is on target 
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URJC 3,00 7,46 

The variance is attributable to two factors. First, Task 3.6 was 

underestimated. Second, the URJC originally planned to hire a 

postdoctoral researcher to work on Task 3.6 but finally, a PhD. 

student was hired. Since the worker’s profile was not the one 

expected, the URJC was compelled to increase the dedication 

to Task 3.6. This issue will not have any impact in the URCJ 

budget since the cost of a PhD is lower than the cost of a 

postdoctoral researcher. A new technician will join the project 

during the second year in order to overcome the delay caused 

by this increase in the URJC dedication. 

FORTH 4,00 2,00 

We will put more effort in Year 2, as in Year 1 we had to 

engage more effort to WP2 that included the development of 

tools absolutely necessary for the unobstructed development of 

WP3.  

INRIA 9,00 8,20  

Total 22,50 24,56  

 

Corrective actions 

Not applicable. 
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Work Package 4 – RASimAs Components 

Summary of progress towards objectives 

WP4 is considered as central as it aims at developing the software modules that will form 

together the simulator and assistant prototypes. Tasks T4.1 (Haptic Feedback), T4.2 (Tool-

Tissue Interaction), T4.3 (Ultrasound Simulation) and T4.4 (Training Function), all in progress 

for now, will be used for the simulator, comprising both US-guidance and electrical 

stimulation-guidance, whereas tasks T4.5 (Real-time Processing) and T4.6 (Intra-procedure 

Guidance) will be used for the assistant. 

Based on the user requirements (D2.1) and technological and budget constraint, important 

decision were made within the consortium regarding the simulator during the first year: 

 Only the needle will be attached to a haptic device. The US probe will be simulated with 

a tracker and pressure sensor.  

 Due to budget constraints, the selected haptic device is Phantom Omni from Sensable 

with provides 3 degrees of freedom force feedback.  

 The electrical stimulation-guidance procedure simulation will start from the needle 

insertion stage. The palpation stage will not be simulated and will be trained with 

additional courseware material.  

 The assessment metrics as well as the simulation scenarios will be stored on a server 

database. Each client system will maintain a local copy of this database in order to allow 

the simulation without network connectivity. When network connectivity is available, the 

client system will synchronize its local copy of the database with the server.  

Similar agreement were made regarding the assistant: 

 Both the US probe and the needle will be tracked during the procedure.  

 The system will only have one screen with both the guidance visual aids and the US 

images integrated.  

During the first year, a preliminary version of the simulator has been developed and 

released, providing a joint platform to integrate the progress achieved by each WP4 partner 

(Figure 19). This version integrates needle insertion simulation with simulated US images. 

The SOFA module calculates the biomechanical simulation while H3D module, seen as the 

core of the simulator, comprises a 3D viewer and offers an interface to let the courseware 

module lead the simulation and gather the assessment metrics. 
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Figure 19: First simulator prototype overview 

The RAAs functionality has been defined regarding hardware platform and software modules 

(Figure 20). 

 

Figure 20: Assistant prototype functionalities 

Task 4.1 Haptic Feedback 

Description This tasks aims at developing the haptic feedback functionality of the simulator. 

Progress 

Most of the strategic decisions agreed by the consortium regarding the haptic 

interface have simplified the development of this module. Since a tracking 

system and pressure sensor will control the US probe, we will not have to 

simulate the US probe force feedback. Additionally, we also agreed in not 

simulating the palpation stage. Only the needle force feedback will be simulated. 

In order to guide the haptic rendering design and to perform a preliminary 

validation, the forces exerted during a needle insertion in laboratory pig have 

been recorded (Figure 21). 
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Figure 21: Haptic force during needle insertion 

Currently both SOFA and H3D support basic haptic rendering algorithms. 

Moreover, ongoing research at BANGOR is developing a haptic rendering 

algorithm integrated with a needle insertion simulation and a nerve electrical-

stimulation model.  None of these algorithms have been included in the software 

platform yet. 

Results / 

Issues 

In order to accurately simulate the needle steering force feedback, it would be 

desirable to use a haptic device that provides 5 degrees of freedom force 

feedback. As explained before, due to budget constraints, the haptic device 

selected only provides 3 degrees of freedom force feedback (Figure 22a). We 

planned to solve this issue attaching a real needle to haptic effector and 

inserting it into a real mannequin (Figure 22b). The haptic effector was already 

defined.  

  
a b 

Figure 22: Needle inserted in an haptic device (a) and needle inserting into a real 

mannequin (b) 

Using a mannequin raises additional issues that will be solved along next year, 

such as for instance taking its shape into consideration or its perishability after 

several needle insertions. 

Discussions with expert physicians have stressed the necessity of simulating 

properly the force feedback while the needle traverses the fascial layers. Those 

structures are not included in 3D models uses so far. The problem highlighted 

the need to add more information at the anatomical, biomechanical, and visual 
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levels to reach a more realistic simulation. This issue has been raised to the 

consortium and WP3 is working on different possible solutions. These 

discussions also led to highlight the importance of adapting the force feedback 

to the needle used in the procedure. 

Task 4.2 Tool-Tissue Interaction 

Description 

This task aims at building the simulator core by developing and integrating 

mechanisms modelling tissue’s behaviour under the action of the simulator 

inputs devices. 

Progress 

We focused this first year on needle insertion.  

Needles have been modelled as a series of beam elements, which allows a 

flexible behaviour. The biomechanical behaviour of the body parts is handled by 

a tetrahedral finite element method, allowing realistic soft deformations using a 

co-rotational approach. 

Collision detection is processed using a minimal proximity algorithm. Using 

volumetric collision detection, it is possible to follow the needle trajectory 

through the tetrahedral mesh. Collision response is computed by Lagrange 

multipliers and is combined with dedicated constraints that allow the needle to 

slide along its main axis but not in the normal directions. Insertion is simulated 

according to various parameters, among the main one are a friction coefficient 

and a “puncture” parameter that defines the resistance to puncture of the tissue. 

Regarding patient-specific models, the objective is to fetch mechanical 

parameters (such as young modulus) from CT/MRE image acquisitions (Figure 

23). Although no actual elastographic data is available yet, we have started to 

implement a pipeline in which geometrical and material data can be combined to 

provide volumetric meshes with heterogeneous characteristics. 

 

Figure 23: Elastography of human calf 

Results / 

Issues 

The needle is able to interact with all the different anatomical tissues and 

causes both tissue and needle deformation depending of the angle, the force, 

and the mechanical parameters of the tissue.  

Haptic feedback is provided based on the resistance to moving through virtual 

tissue layers. However it was noticed by experts that more detailed haptic (and 

visual) feedback should be provided to better reproduce actual scenarios. In 

particular, haptic feedback can be related to small tissue property variations. 



RASimAs Project No. 610425 

 

Periodic Report 

 

RASimAs 1st Periodic Report  2015-02-11 

  Page 33 of 69 

These variations correspond to the crossing of anatomical boundaries (such as 

fascia, connective tissues, etc). As described in WP3, these smaller structures 

are not available in the various datasets. To reach this level of detail, we need to 

extend these commercial models (see WP3). The method we proposed for 

simulating needle insertion, however, will remain essentially the same. 

Task 4.3 Ultrasound Simulation 

Description This tasks aims at developing the US simulation functionality of the simulator. 

Progress 

Brightness modulation (B-Mode) US images are used to visualize internal body 

structures during RA procedures. The US simulation module is the primary 

component to generate the artificial US images needed for the training of the US 

guided needle insertion process in a virtual environment. Due to the project 

setting, the used method has to be applicable in diverse scenarios and without 

the availability of pre-acquired US or MRI data. Furthermore, it has to be 

interactive and reflect tissue deformations, for example due to needle insertion 

and movement.  

The developed simulation is based on the theory of geometrical acoustics to 

model US wave propagation efficiently using ray tracing techniques and can 

handle various anatomical models and representations. During training, for each 

US image to be created, the position and orientation of the needle and the 

virtual US probe are received. The position and orientation of the latter are used 

to create bundles of geometric rays that model corresponding virtual probe 

transducer beam profile and their emission characteristics. These will then be 

traced through the scene imitating US wave propagation in the given anatomy. 

Additionally, tissue specific textures are utilized to generate the according 

characteristic speckle pattern present in US images. During the process of ray 

tracing, the current deformation state of the anatomy, which is received from the 

mechanical simulation, is also taken into account. Furthermore, different 

physical effects are considered to modify the properties and directions of the 

rays, e.g. the rays are refracted when interfaces are encountered at oblique 

angles. Finally, the information of all rays is combined into one image, which is 

then visualized to the trainee.  With the developed approach it is possible to 

simulate a large range of artefacts and phenomena, common in US images, 

namely, reflection, attenuation, acoustic shadows, enhancement, reverberation, 

speckles and blurriness. Furthermore, due to a massively parallel 

implementation using modern graphic computation units, an interactive 

simulation in real time is possible. Figure 24 shows a schematic depiction of US 

simulation process: to form an scene, surface meshes and 3D speckle are 

added to the 3D beam model. 
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Figure 24: US simulation process 

Results / 

Issues 

At this stage, the US simulator module has been integrated with RASim 

software platform. Currently the US module uses SOFA to reflect tissue 

deformations and provides H3D (which is the core of the RASim platform) with 

an US image. Figure 25 shows a simulated US image of a new knee anatomy. 

 

Figure 25: Simulated US image of the knee 

It is evident that the quality and the accuracy of the US simulations depend to a 

large extend on the quality of 3D model used. The 3D models used so far in the 

project do not model accurately some tissues that have to be displayed in US 

image. Furthermore some anatomical structures are not even modeled. Tests 

were performed with models made from manually segmenting real patient data. 

Preliminary results suggest that quality of the US simulation increases with 

these manually segmented models. This issue has been raised to the 

consortium and WP3 is working on different possible solutions. 

Task 4.4 Training Function 

Description 
This task aims at providing supportive information to the trainee while collecting 

feedback during his performance on the simulator. 

Progress 

In agreement with the task description, this module will be in charge of: 

1. Refining the assessment metrics. 

2. Defining the formative and summative feedback that will be displayed 

during the simulation. 
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3. Designing and implementing additional exercises in order to train stages 

and skills that cannot be trained on the current platform. 

4. Guiding the simulation while gathering the information needed to 

compute the assessment metrics. 

5. Accessing the database for downloading the training scenarios, storing 

the assessment metrics and logging the users. 

At this stage of the project, the courseware architecture has been defined 

(Figure 26). It is composed of three main modules, interacting either with the 

server or with the simulator module for download and upload updates. 

 

Figure 26: Courseware architecture overview 

Additionally, the first version of the backend and frontend of the local service 

connected to the course-ware has been implemented. This service aims at 

communicating between courseware and database, exchanging information 

related to the users and training scenarios. Currently, the courseware 

successfully performs the user login stage and we are working on loading 

training scenarios from the local service. 

In addition to the local service, we have also developed both backend and 

frontend of a global service, which will be continuously updated with all the 

information stored in every local service. 

Ongoing work in this task is precisely defining the assessment metrics that will 

be gathered for each stage of PNB (one of the most common RA procedures). 

Additionally, we are defining the specific feedback for each step of the 

procedure. To gather the assessment metrics and to provide the trainees with 

online feedback, we are defining the dependencies with other RASimAs 

modules. Currently, we have implemented a module to communicate the 

courseware with the simulation core. During the next months, we will increase 

its functionality.  

Finally, we have defined three simulation modes with the intention of covering all 

the training of every user: 

1. The tutorial mode will explain the trainee basic functionality of the 
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simulation. 

2. The basic training mode will guide the trainee through all the RA procedure 

stages and will provide online feedback for each stage. Additional 

exercises and multimedia material will be shown. 

3. The advanced training mode is meant to be used by non-novice physicians 

that want to rehearsal their skills. No feedback will be given and 

multimedia material will not be shown. 

Results / 

Issues 
No significant results / issues at this point. 

Task 4.5 Real-Time Processing 

Description 

The overall aim of this task is to develop the necessary real-time components to 

obtain an optimal US view of the target nerve to block. This includes: 

 Real-time model-to-US / patient registration. 

 Real-time annotation of 2D US images 

Progress 

Model-to-US/patient registration 

The idea is to register models of the vessels to US data so that the nerve is 

positioned approximately correct. Most work was put into this so far, but 

challenges remains with the models used (see below and WP3). A new Kalman-

based method for fitting a model to US data in real-time has been investigated. 

This algorithm is able to deform a simple model approx. initiated to 3D US data. 

A mass-spring method will also be investigated. Additionally, a literature review 

for investigating alternative methods has been initiated. 

Real-time annotation 

We are now able to locate and track vessels in real-time 2D US. The vessel 

centre in each US frame is found.  

Feedback loop 

The idea is that the two pipelines mentioned above will benefit from each other 

and make the needed functionality more robust. This goes both ways. The 

models approx. positioned relative to the US data can be used as a region of 

interest for the feature detection in 2D US. Also, the centre of the vessels 

located in the 2D US images can be aligned with the centre line of the 3D vessel 

models using a modified version of the iterative closest point (ICP) algorithm 

(Figure 27). 



RASimAs Project No. 610425 

 

Periodic Report 

 

RASimAs 1st Periodic Report  2015-02-11 

  Page 37 of 69 

 

Figure 27: Registered US image and 3D model 

Image approach 

Due to problems with the current models as stated in WP3, we will also 

investigate an alternative image approach. A complete dataset (CT/MR) will be 

acquired from a person in the group that we can also scan with US whenever 

needed. We will attempt to generate 3D models from this dataset. Registering 

cryo-sections / photographs (from the visible human for example) to this dataset 

will also be investigated. If this turns out to be promising it can be repeated for 

additional persons (e.g. 3 in total). The idea is to make the models patient-

specific using US and to generate a large database this way. The introduction of 

image data in addition to models will allow to use intensity-based registration 

methods as well, making the overall alignment more robust. In addition, various 

image modalities (MR/CT/cryo) can be used for enhancing the US interpretation 

as well. This explorative approach will complement interestingly the models 

developed in the context of WP3 if it appears successful. 

Clinical input and guidance 

The way physicians perform FNB and which landmarks they look in US images 

are extremely important for the completion of the assistant. The developments 

made in this tasks are therefore regularly submitted to clinical feedback. 

Results / 

Issues 

Model to US/patient registration is remaining a challenging task. This is partly 

due to large anatomical variations and partly due to the models used so far 

(Zygote/Anatonium, see WP3), which turned out to be unrealistic for virtual data 

generation in terms of scale, shape and relative location of tissues (see WP3). 

We will therefore look at the problem from an image perspective as well. 

Additionally, using vessel models for the alignment, there are usually few 

features to lock the registration in the axial direction. 

On the other side, promising results have been obtained in terms of algorithm 

development for Model-to-US (3D) registration (Kalman filter and spring-mass 

based) as well as for localizing and tracking vessels in 2D US, which can be 

used for alignment with the centreline of the vessel model using the iterative 

closest point algorithm. 

Additionally, the assistant architecture was presented in a poster in VPH 2014 

conference in Throndheim (Norway), and a method for real-time model-to-3D 
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US registration presented at the MICCAI 2014 conference in Boston (US). 

Task 4.6 Intra-Procedure Guidance 

Description 

The overall aim of this task is to develop the necessary real-time components to 

make it easy to navigate the needle close to the target nerve and verify that the 

drug is injected properly, this includes: 

 Real-time probe and needle guidance. 

 Real-time enhancement of the drug injected. 

Progress 

Ultrasound probe and needle guidance 

We have implemented most parts already. When T4.5 is solved, T4.6 should 

follow straightforwardly. Initial tests have been performed with a tracked pointer 

simulating the needle because only the probe is tracked currently (Figure 28). 

 

Figure 28: 3D model and tracked probe registered 

Enhancement of drug injected for verification purposes 

Not started. 

Results / 

Issues 
No significant results / issues at this point.  

Significant results 

Most of the components show significant completion at the end of the first year. For the 

simulator (T4.1 to T4.4), the proof-of-concept for all the modules has been successful and 

the coming efforts consist now in increasing their performance and interfacing them properly. 

Significant results have also been achieved for the assistant, for the model to US registration 

(using Kalman-based filter) and for tracking and locating the vessels in 2D US images. 

Further efforts will mainly focus on better model registration, the other parts coming easily 

afterwards. 

Deviations 

The issues with the 3D models are mentioned in WP3. No other deviation is reported. 

Failure or delays to achieve critical objectives 

Not applicable. 
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Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

RWTH-VR 10,00 9,50 The use of resource is on target. 

BANGOR 2,00 1,73 

The PMs used in year 1 is slightly under target. Work has also 

been focused on T4.1 and T4.2 where Bangor has been able 

to assist with developments of the haptics interface and tool-

tissue interaction. This is a change of focus from the original 

project plan but will not affect the overall WP. 

URJC 9,00 5,88 

URJC focused their efforts on T3.6 to prevent a possible delay 

in the forthcoming deliverable. Nevertheless, the delay in WP4 

will not lead to a risk to the WP4. Additionally, personnel have 

been hired for this second year. 

FORTH 1,00 0,00 
The work in WP4 has started, but with very small contribution 

from FORTH to be reported. 

INRIA 7,50 10,70 

Extra time was dedicated to better integration of our work 

within the SOFA framework so that it can be used by other 

partners 

SINTEF 5,50 5,59 The use of resource is in overall on target. 

SG 7,00 6,60 
We will put some more efforts in WP4 for the next period to 

cover up for the difference between Real and Foreseen PMs. 

Total 42,00 40,50  

 

Corrective actions 

Not applicable. 
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Work Package 5 – RASimAs Prototype 

Summary of progress towards objectives 

The main objective of WP5 is to develop the simulator and assistant prototypes. The systems 

developed will be based on the clinical requirements established in WP2, assembled using 

the software components developed in WP3 and WP4 and clinically evaluated in WP6. Early 

prototypes for assembling and testing the various modules have already been developed in 

the context of WP4. 

WP5 has started at month 10 and so far only work related to task T5.1 was carried out, 

dealing with the RASim system integration and aiming at assembling the modules for the 

simulator prototype. The first deliverable D5.1 in the WP (RASim specification and limited 

prototype) was submitted on time (M12). The first prototype will be delivered within the 

context of task T5.2. T5.3 and T5.4 are similar tasks for the assistant while T5.5 is a support 

task when the prototypes will be available. 

Overall, the task that has been initiated (T5.1) is progressing according to schedule and 

some tasks (e.g. T5.3) were already started before time.  

Task 5.1 RASim System Integration 

Description 
This task aims at developing the simulator prototype, based on definitions and 

systems being developed in WP2 to WP4.  

Progress 

A specification document defining the high level integration and communication 

between the RASim modules has been finalized and reported on time as 

deliverable D5.1 (M12). D5.1 defines the high level system architecture of 

RASim and modules involved in building the RASim prototype. The document 

layouts the system hierarchy, system flow (flow charts) and the interfaces to 

connect every module into the main system. Furthermore, the document defines 

the RASim hardware prototype with ingoing components. Finally, it is worth 

mentioning that an early prototype version has been developed in the context of 

WP4 to test the developed modules, which could also be considered as part of 

this task. 

Results / 

Issues 

The deliverable D5.1 has been delivered successfully on time (M12). 

The deliverable D5.1 was prepared in cooperation and later disseminated 

among all the project partners. With regards to the development of the RASim 

prototype, the consortium has decided what components and technology 

solutions will be used to be able to fulfil the User Specifications as delivered with 

D2.1.The hardware budget for the prototype development could be an issue as 

the budget is very limited. We might not be able to deliver more than one 

prototype (three mentioned in T5.2). Also the technical solutions have been 

chosen as low cost, so final user functionality could be limited to some extent. 

Task 5.2 RASim Portable Prototype 

Description This tasks aims at developing a working prototype for use in clinical trials (WP6). 
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Progress 

Following the specification in document D5.1, T5.2 steps are: (a) hardware 

acquisition and modification and (b) hardware and software integration. This 

task has been initiated and is at a beginning stage 

Results / 

Issues 
No result yet. 

Task 5.3 RAAs System Integration 

Description 
This task aims at generating the assistant specification and integrating the 

different software components developed in T4.5 and T4.6 into a single system.  

Progress 

The task has not started yet formally. However, based on clinical requirements, 

a technological solution for the assistant has been proposed and needed 

software methods have been identified (model-to-US/patient registration, real-

time annotation of 2D US images, needle guidance and enhancement of the 

drug injected for verification purposes). Some work has been started along with 

other WPs (mainly WP4). The frameworks and toolkits used to develop the 

prototype have been identified and put into use (FAST, CustusX). 

Results / 

Issues 

An overall view of the assistant specification has emerged. However, developing 

the necessary software components is challenging, as mentioned in WP4. 

Task 5.4 RAAs Portable Prototype 

Description 
This task aims at combining hardware and software to produce a working 

assistant prototype that can be used in clinical trials.   

Progress 

The task has not started yet formally. However, based on clinical requirements a 

technological solution for the assistant has been proposed and the desired 

software and hardware platforms have been identified. In addition to the needed 

software components described in T5.3, the following hardware is needed: an 

US scanner with magnetic tracking integrated in the US probe and a needle. 

Both image and tracking data must be streamed into the assistant. 

Results / 

Issues 

An overall view of how the needed software and hardware components can be 

integrated has emerged. Due to a limited equipment budget and relatively 

expensive hardware, only one assistant can be developed and the same 

equipment must be used for both development and clinical trials. 

The proposed technical solution for the assistant was presented at the VPH 

2014 conference in Trondheim, Norway (presentation and poster). 

Task 5.5 Support & Improvement 

Description 
This task aims at providing support to the clinical users and improve the 

prototypes based on feedback from the clinical partners.  

Progress The task has not started.  

Results / 

Issues 

No result yet. 
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Significant results 

Started in M10, significant results have already been achieved in this WP. First, based on 

medical and technological requirements, the specification of the simulator has been 

released, known as deliverable D5.1. The associated development of the first prototype have 

simultaneously been started, as already mentioned in WP4. More specifically, a SVN server 

has been setup for RASim code repository and an alpha version of basic RASim software 

platform released for internal testing.  

Deviations 

As mentioned earlier, three simulator prototypes and three assistant prototypes were initially 

expected, as stated in the DoW, in order to conduct clinical trials in parallel on three different 

sites, namely Germany, Ireland and Belgium (see WP6). However, for budget reasons, it 

seems at this stage unlikely to get multiple prototypes (see also the management section of 

the report on this issue). 

For the simulator, it is expected one prototype for sure, and possibly two or three altogether. 

It depends on the research progress and on the solving of the various developments issues. 

Even though we cannot predict yet the number of prototypes, we attempted to assess the 

consequences. If three prototypes are produced, the trial on the simulator should happen as 

predicted. If two or only one are produced, a solution would be to restrict the trial sites to two 

(Aachen in Germany and Cork in Ireland), and perform the trial either in parallel (in case of 

two prototypes), either one after the other. In the latter case, it would probably require an 

extension of the project as the trials would take at least twice much as expected, plus the 

shipping delay. The trainees from Leuven (Belgium) could in that case come to Aachen for 

their training (120 km). We are monitoring these issues and report back as soon as a solution 

emerges. 

For the assistant, considering the equipment price for a single prototype, it seems at this 

stage unlikely to have more than one prototype. As for the simulator, the envisaged solution 

is to perform a trial on two or three sites, one after the other. This would also require an 

extension of the project to deal with consecutive trials and shipping issues. Possibilities are 

currently evaluated by the concerned partners within the context of WP6 and we will report 

back as soon as a sensible solution has been found.  

Failure or delays to achieve critical objectives 

Not applicable. 

Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

RWTH-VR 1,50 1,50 The use of resource is on target. 

INRIA 1,00 0,60 
The use of resource is in overall on target but more 

effort on WP5 will be put from INRIA in Year 2. 

SINTEF 0,25 0,06 The use of resource is in overall on target. 

SG 3,00 3,42 

Actual PMs used for the project is slightly more than 

Planned PMs due to the fact that the activities started 

somewhat earlier than planned for and involved the 
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work of a temporary project member (SU). 

Total 5,75 5,58  

 

Corrective actions 

Not applicable.  
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Work Package 6 – RASimAs Evaluation 

Summary of progress towards objectives 

WP6 is planned to start from M19 in May 2015. However, in order to prepare to prepare at 

best the clinical trial, preparatory work has been started, especially to design the protocol of 

the study. A draft has already been written at this stage. The first investigator meeting is 

planned on 15th of January 2015. 

Task 6.1 RASim Experts Assessment 

Description 
This task aims at assessing the first RASim prototype by experts, matching 

recreated sensations with equivalent clinical events. 

Progress 

This task has not started yet. 

If necessary and possible the simulator will be modified according to expert 

feedbacks. 

Results / 

Issues 
No result yet. 

Task 6.2 RASim Evaluation Design 

Description 
This task aims at designing the evaluation of the RASim system in a setting 

comparable to a controlled clinical trial. 

Progress 

This task has not formally started yet. 

However, a first draft protocol has been written. The first investigator meeting is 

planned on 15th of January 2015. In summary, a group of novices trained with 

the simulator will be compared to a group of novices that were trained 

conventionally, i.e. without the RASim portable system. 

Results / 

Issues 
No result yet. 

Task 6.3 RASim Evaluation Conduction 

Description This task aims at conducting the trial for the RASim system. 

Progress This task has not started yet. 

Results / 

Issues 
No result yet. 

Task 6.4 RAAs Experts Assessment 

Description 
This tasks aims at evaluating at first the assistant by experts in the field, with 

respect to the adaptation of the assistant to clinical practice. 

Progress This task has not started yet. 

Results / 

Issues 

No result yet. 
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Task 6.5 RAAs Evaluation Design 

Description 

This task aims at designing the evaluation of the RAAs system as a randomized 

clinical trial where patients will be allocated to a control group or to the 

intervention group. 

Progress This task has not started yet. 

Results / 

Issues 
No result yet. 

Task 6.6 RAAs Patients & Ethics 

Description 
This tasks aims at dealing with the approval of the necessary documents from 

the regulatory and ethical authorities. 

Progress This task has not started yet. 

Results / 

Issues 
No result yet. 

Task 6.7 RAAs Evaluation Conduction 

Description This tasks aims at conducting the assistant clinical trial in 3 sites. 

Progress This task has not started yet. 

Results / 

Issues 
No result yet. 

Significant results 

The WP has not started at this point but preparatory work has been started to design the 

study protocol. 

Deviations 

As mentioned in WP5, only one assistant prototypes is expected and probably only one 

simulator as well. The consequences on the clinical trials and on the project are currently 

evaluated by the concerned partners. 

Failure or delays to achieve critical objectives 

Not applicable. 

Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

KUL 0,00 0,72 
Although WP6 has not started, preparatory has 

already been done (study protocol, meetings, etc.) 

 

Corrective actions 

Not applicable. 
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Work Package 7 – Overall Quality Assurance 

Summary of progress towards objectives 

The overall objective of WP7 is to ensure that all developments and processes will meet the 

legal and ethical requirements that have to be fulfilled for the conduction of research 

involving human beings. Technical Files documentation (T7.1) to demonstrate that the 

devices complies properly with all the directives has already been started and is on track. 

The Electronic Data Capture platform (T7.2) for the clinical trial results is also under 

development in advance on the schedule. The Investigator Brochure development (T7.3) is 

at its beginning, in accordance with the project plans. Finally, the overall Quality 

Management for the project (T7.4) is running since the beginning of the project and monitor 

the general progress. In this  

Two deliverables (Quality Assurance Plan, D7.1 and Annual Ethic Report, D7.7) were 

delivered on time (M3 and M12) while milestone MS8 were met. 

In this general framework, UKA-CTCA serves as central project office for the interdisciplinary 

and multi-professional consortium and as contact person for external bodies, e.g. involved 

Ethics Committees and Authorities. 

Task 7.1 Technical Files 

Description 

This task aims at developing the technical files required to demonstrate that 

the device complies properly with all the directives which apply to it (Figure 

29). The technical file is required for obtaining a CE mark and a market 

authorization. 

 

Figure 29: Directives for a clinical trial 

Progress 

The technical file can be started once the user needs and technical solutions 

have been decided, which has started in previous WP during this first year.  

The template for the technical file for the assistant system is currently being 

prepared and will collect all the hardware and software components that have 

to be provided by the related WPs. The assembled device and its single 
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component will be described in detail in regard to the essential requirements. 

More specifically the technical file will cover the following items inter alia: 

- Description of the device 

- General arrangement drawing 

- List of standards applied 

- Records of risk analysis and assessments to standards 

- Part list 

- Copies of any markings and labels 

- Instructions (user, maintenance, installation) 

- Test reports 

- Quality control & commissioning procedures 

Results / 

Issues 

The deliverable D7.7 (Annual Ethic Report 1) has been delivered successfully 

on time (M12). 

The template for the technical file is in preparation and will be adjusted 

specifically to the project according to all guidelines that apply to the medical 

device. At this stage the content is still evolving as the RAAs system is also 

evolving (see WP4 and WP5). 

Task 7.2 Electronic Data Capture 

Description 
This tasks aims at capturing electronically all the data collected in the clinical 

trial. 

Progress 

This task has not formally started yet. 

However, additional to the data collection system in OpenClinica, a 

randomization software tool that will be linked to OpenClinica is under 

development to optimize the work flow of the data collection in the planned 

multicentre trials. In cooperation with UKA-IMI, UKA-CTCA has developed and 

implemented structures for the management of clinical trials for the local 

clinical researcher. Efficient workflows regarding the processes for the 

documentation and collection of clinical research data are established and 

supported by several structures (Figure 30). 

More specifically, for the management of new clinical trials, a Study 

Management Tool (SMT) has been developed. All researchers and 

participants receive an individualized login to the SMT to enter important key 

data such as all reference numbers of the Ethics Committees, Competent 

Authorities, Sponsor or registration database (ClinTrials.gov), identification of 

all participants and their roles in the project, numbers of recruited patients 

(monitoring of the recruiting rate) and applicable guidelines. The SMT enables 

the project team to share central study documents such as study protocol or 

informed consent forms. A pseudonymisation tool that provides a secured the 

personal identifier (PID) list is linked to the SMT. Further extensions are under 

development to support randomization and automatically implementation of the 
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pseudonymously recorded study subject. 

 

Figure 30: Data collection in the clinical trial 

Results / 

Issues 

The development of modules of the Case Report Form (CRF) that concerns 

documentation of inclusion of subjects, adverse events or details regarding the 

end of trial for the subjects is completed. 

The creation of the randomization tool that will be linked to OpenClinica is 

ongoing. 

The modules of the CRF that displays further study specific parameters will be 

designed and created after the study design and all key performance 

indicators has been finally discussed among the involved persons from the 

clinician and technical side. 

Task 7.3 Investigators Brochure 

Description 

This task aims at developing the Investigator’s Brochure (IB), which is an 

essential document required for submission for approval of the clinical trial of 

the Competent Authorities. 

Progress 

The task has not formally started yet. 

UKA-CTCA will be the legal sponsor of the planned clinical trial and will create 

the IB in line after completion of the technical file. 

Results / 

Issues 
No result yet. 

Task 7.4 Quality Assurance 

Description 

This tasks aims at dealing with the quality assurance in the project in order to 

identify potential problems with short-time performance indicators, such as 

deviations from ethical or regulatory requirements.  

Progress 

Quality assurance is a continuous and constant process that defines and 

provides need-orientated standards and monitors the compliance with the 

regulations and guidelines that apply to the project. 
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For that purpose, a Quality Assurance Plan was released early in the project 

as deliverable D7.7 (M3). It defines the necessary quality criteria, preventive 

and corrective measures for the project to secure a high quality performance at 

every stage of the planned trials involving human beings. The quality 

assurance team will intervene for cause if any deviation from the internal and 

local regulations or any violation of the external regulations will occur. Every 

deviation or violation will be analysed, corrected, and monitored if the 

corrective measure was successful or if further actions will be needed to 

reduce further deviations. 

Additionally, quality processes were taken into consideration to improve the 

management of the project. These actions are details in section 3.2.3 of the 

activity report (as sub-section of the Consortium management tasks and 

achievements section). 

Results / 

Issues 

The Quality Assurance Plan as deliverable D7.1 was delivered successfully on 

time (M3) and released to the consortium. Quality is moreover constantly 

monitored during the project and management actions are also monitored. 

Significant results 

Significant results have already been achieved during the first year. Two deliverables 

(Quality Assurance Plan, D7.1 and Annual Ethic Report, D7.7) were delivered on time (M3 

and M12) while milestone MS8 were met. The technical documentation necessary for the 

clinical trial have been successfully started are is on track. Finally, significant achievements 

have been obtained on the electronic data capture (T7.2), in advance on the schedule. 

Deviations 

Not applicable. 

Failure or delays to achieve critical objectives 

Approval from the official national authorities and Independent Ethics Committees for the 

performance of the clinical trial to evaluate the RA assistant system can take several months 

and the timetable of the project regarding this issue appears rather tight. More precisely, the 

RA assistant prototype and all the technical documentation for the creation of the essential 

documents (especially the Investigator’s Brochure) that are relevant for the submission of 

approval will be only available at project month 27. At this time, 9 months only are left for 

obtaining approval from all relevant bodies of all participating site and for the performance of 

the clinical trial. A well prepared application requires however 3 months to get approval and 

therefore starts the clinical trial. As a consequence of this tight schedule, a high recruiting 

rate will be needed at each site. A more reasonable timetable and its consequences for the 

clinical trial are also currently being investigated. 

Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

UKA-IMI 0,40 0,32 The use of resources is in overall on target. 

UKA-CTCA 3,50 3,50 The use of resources is on target. 
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INRIA 0,00 0,90 

Not expected contribution was reported from INRIA in WP7, 

but without consequences on the rest of the WP and the 

project. 

Total 3,90 4,72  

 

Corrective actions 

Not applicable. 
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Work Package 8 – Dissemination and Exploitation 

Summary of progress towards objectives 
 

This WP has been an important focus of the first year in order to set up all the tools for 

dissemination, property right management and future exploitation. These tools being in 

place, the first scientific results have been already disseminated to the various scientific 

communities (T8.1) and the project has already been substantially promoted to the general 

public (T8.2). The consortium has agreed on processes to protect intellectual properties 

(T8.3) and the first plan for the future commercial exploitation of the prototypes has been 

released (T8.4). 

 

Task 8.1 Scientific Dissemination 

Description This tasks aims at disseminating the results to the various scientific communities 

Progress 

and results 

 

Scientific dissemination constitutes an essential objective for all the consortium 

partners, running for the whole lifetime of the project. This is achieved via 

publication of original papers in peer reviewed, international scientific journals, 

oral presentations and posters at conferences, workshops and seminars. As 

detailed in table below, the first year has been focused on conferences, with 

new results and methods to be presented to the community. More publications 

in journals are expected for the second and third years when the scientific 

results will be more mature. Our public website and social networks, primarily 

Twitter, contribute also to the dissemination of the scientific results. 
 

Table: Conference participation of the RASimAs consortium for the first period 

report 

Conference Date Venue Partner 

Bildverarbeitung für die Medizin 
16th-18th March 

2014 

Aachen 

(Germany) 

UKA-IMI (poster) 

German working group on Visual 

Computing in Biology and Medicine 
19th March 2014 

Aachen 

(Germany) 

UKA-IMI 

(presentation) 

7th Workshop on Software 

Engineering and Architectures for 

Realtime Interactive Systems 

30th March 2014 

Minneapolis 

(USA) 

RWTH-VR 

SMART Medical Materials for the 

intensive care environment 
15th April 2014 

Bangor (UK) BANGOR 

German congress of 

Anaesthesiology 

8th-10th May 

2014 

Leipzig 

(Germany) 

UKA-IMI 

Annual Scientific Meeting of the 

Regional Anaesthesia United 

Kingdom 

12th-13th May 

2014 

Nottingham 

(UK) 

UCC 

44th IEEE Int. Symp. on Multiple-

Valued Logic (ISMVL 2014) 

19th-21st May 

2014 

Bremen 

(Germany) 

UNIZA 

Euroanaesthesiology Congress of 

the European Society of 

Anaesthesiology 

2nd June 2014 

Stockholm 

(Sweden) 

UCC 

11th Annual International Symposium 

of Ultrasound for Regional 

Anesthesia, Pain Medicine & 

Perioperative Application 

21st-24th June 

2014 

Toronto 

(Canada) 

UCC 
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EuroHaptics 2014 
24th-27th June 

2014 

Versailles 

(France) 

RWTH-VR 

9th Int. Conf. on Dependability and 

Complex Systems 

30th June-4th 

July 2014 

Brunow 

(Poland) 

UNIZA 

10th International Conference on 

Digital Technologies 2014 

9th-11th July 

2014 

Zilina 

(Slovakia) 

UNIZA & RWTH-

IMI (organisation 

& presentation) 

33rd Annual ERSA Congress 2014 
2nd-5th 

September 2014 

Seville (Spain) UCC 

Eurographics Workshop on Visual 

Computing for Biology and Medicine 

3rd-5th 

September 2014 

Vienna 

(Austria) 

BANGOR 

Federated Conference on Computer 

Science and Information Systems 

2014 

7th-10th 

September 2014 

Warsaw 

(Poland) 

UNIZA 

Virtual Physiological Human 

Conference 2014 

9th-12th 

September 2014 

Trondheim 

(Norway) 

FORTH 

European Safety and Reliability 

Conference 2014 

14th-18th 

September 2014 

Wroclaw 

(Poland) 

UNIZA 

6th International Symposium on 

Biomedical Simulation 2014 

16th-17th October 

2014 

Strasbourg 

(France) 

INRIA 

(organisation) 
 

Finally, as deliverable D8.2 of the project (M6), a dissemination plan has been 

redacted and agreed by the consortium. This plan summarises the 

communication strategy during the lifetime of the project, including scientific 

dissemination. White papers are for instance considered, high impact journals 

targeted and conferences in several fields targeted. 

 

Task 8.2 Public Dissemination 

Description This tasks aims at disseminating the results to the general public 

Progress 

and results 

Public dissemination has constituted one of the major focus of this WP for the 

first year. A number of dissemination tools have been set up for the whole 

consortium, a dissemination plan has been agreed by the partners and the first 

elements regarding the project and its results have been disseminated. As a 

result of this dissemination, we have already been contacted by potential 

commercial partners for the future product, in China and in Germany. 

 

Dissemination Plan 

As deliverable D8.2 of the project (M6), a dissemination plan has been redacted 

and agreed by the consortium. This plan summarises the communication 

strategy during the lifetime of the project, including public dissemination, whose 

main features are explained below. 

The associated deliverable D8.2 has been delivered successfully on time (M6). 

 

Webpage 

A webpage accessible through the URL www.rasimas.eu has been set up for 

the project. A member area protected by password for the consortium members 

is also available for internal management purposes (more details in the report 

on the management section in section 3.2.3 of the report). The other sections 

http://www.rasimas.eu/
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are designed for the general public in order to inform them on the project and its 

evolutions: 

 Home, giving an overview of the 

project 

 Project, presenting the objectives of 

the projects and details per Work 

Package 

 Team, presenting the partner 

institutions, the consortium members 

and the advisory board 

 Activity, informing about meeting or 

conference participation 

 Outputs, providing the general and 

scientific publicly available 

documents generated by the project 

(press releases, newsletters, 

deliverables, publications, etc.) 

 Vacancies, informing about available 

positions on the project from the 

partners 

 Contact, providing contact information 

The various sections are regularly updated to inform the public about the project 

evolution. 

The associated deliverable D8.1 (Project Website) has been delivered 

successfully on time (M2). 

 

Social networks 

Accounts for the most common social networks have been opened for 

promoting the RASimAs project: 

 A Twitter account @RasimasEU has been opened 

at the beginning of the project and constitutes the 

principal focus of the project on the social network 

as the most effective way to attain the public, the 

scientific and the medical communities about 

project updates. Scientific results, presence of a 

partner at a conference, consortium meetings, 

related events, press releases, related links on the 

web, forthcoming conferences, etc. are divulgated 

via Twitter. At the end of the first year, 54 tweets 

have been posted and the account has 25 

followings and 25 followers. 

 A Facebook account RasimasEU has also been 
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opened at the beginning of the project, on which are automatically reposted 

the project tweets. 

 A Google+ account has been opened, not considered as a major focus at 

the moment 

 A group has also been formed on the LinkedIn platform in order to develop 

a network around the project name in the professional community. 

 

Newsletters 

A biannual newsletter is released summarizing progress of 

the project for the general public. The newsletters are 

available on the website of the project and advertised on the 

various social networks and partner institutional websites. 

For the first year, two newsletters have been published and 

are available on the website. 

 

Press releases 

Press releases are published for any event or 

exceptional results from the project, such as consortium 

meetings, exceptional scientific result, WP completion, 

etc. For the first year and beginning of second year, 

three press releases have been published (Grant 

received from the European Union, Project kickoff 

meeting, Consortium general assembly), each of them in 

most of the languages of the consortium partners and 

disseminated through the project website, partner 

institution websites and communication services of the 

partner institutions. The last press release has also been 

published on the CORDIS newswire and further press 

releases are intended to be posted there as well. 

 

Press review 

The project is promoted as much as possible by the management body and all 

the partners during their scientific and general public activities to reach the 

various communities concerned by the project. As a mirror of this activity, a 

public section in the website, intends to collect these appearances in the media 

to build a non-exhaustive press review of the project.   

 

Publishable summary 

As part of the reporting process, a publishable summary must be provided every 

year to the European Union summarising the progress of the project towards the 

objectives. As much for the general public than for the scientific communities, 

this summary is also available in the public area of the website. The publishable 

summary at the start has indeed been substituted by the publishable summary 

after Year 1 on the website. 
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Events / Conferences / Lectures 

As part of this task, the organisation of events to present the project and its 

results to local interested groups has not been considered this year. This task is 

planned when prototypes will be available to demonstrate to the interested 

communities, and primary the anaesthesiology community, the potential for 

future training and assistance. 

Task 8.3 Patenting & Trade Secret Protection 

Description 
This tasks aims at setting up tools and processes as well as making the 

consortium aware of the intellectual property issue for the future. 

Progress 

and results 

So far, no result of the project has been identified by the steering committee as 

requiring patenting or to be kept as a trade secret. 

However, an Intellectual Property Right (IPR) manager has been appointed by 

the steering committee of the project in the name of Thomas Deserno, also 

coordinator of the project and leader of this current task (and therefore already 

member of the steering committee), facilitating his overview of the whole project 

and his communication with the management body and the partners. An IPR 

registry for the consortium members has been discussed and is being created in 

order for each member to protect their creation during the project and raise 

potential restrictions and licenses. The registry will be visible at any time by all 

the consortium members on the restricted area of the website. New entries will 

be submitted electronically by any members and open to objections from any 

consortium members for one calendar month. If no objection has been raised 

after this period, the entry will be accepted and included in the registry. 

Before releasing each publication, the partners are required to check the IPR 

registry to ensure they do not violate any intellectual property. If this might be 

the case, the requesting partner is in charge of finding an agreement with the 

owner. Any partner publishing a property mentioned in the registry without the 

owner agreement will be held for responsible during the conflict resolution 

process. Conflicts will be arbitrated by the IPR manager assisted by the steering 

committee. The use of the registry and the importance of protecting intellectual 

property have been disseminated to the partners per email and at the general 

assembly of the project. The partners have agreed on these processes during 

the general assembly. 

Task 8.4 Commercial Exploitation 

Description 
This tasks aims at drawing the future lines for commercial exploitation of the 

prototypes 

Progress 

and results 

Although this task has not started according to the Gantt chart of Annex I, a first 

deliverable was due for M12 and delivered on time, namely a first version of the 

commercial exploitation plan, deliverable D8.4. This document draws a draft 

strategy to turn the prototypes developed in the project into commercial 

products. This future exploitation is of particular interest for our commercial 

partner in the project, SenseGraphics. A further detailed plan will be released 
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later in the project (D8.5 at M24), when the prototype characteristics will be 

better known. 

Significant results 

The significant results for this WP are the following: 

 Set up of tools for scientific and general public dissemination (webpage, social 

networks, newsletter, press releases, etc). 

 Dissemination and promotion of the project to the scientific communities and to the 

general public. 

 Set up of processes for the management of intellectual property rights. 

 Initial plan for turning the prototypes developed during the project into commercial 

products. 

 The three deliverables for year 1 (D8.1, D8.2 and D8.4) have been successfully 

delivered on time. 

Deviations 

No deviation from the Dow has been observed for this WP. The deliverable D8.4 

(Exploitation Plan 1) within the scope of task T8.4 was due for month 12 without that any 

person-month was attributed to this task during the first year. The plan has however been 

delivered on time without major impact on the rest of the project. 

Failure or delays to achieve critical objectives 

Not applicable. 

Use of resources 

Partner 
Planned 

PMs 

Actual 

PMs 
Notes 

UKA-IMI 2,20 2,12 The use of resources is in overall on target. 

UKA-DA 1,00 0,80 The use of resource is in overall on target. 

RWTH-EUPM 0,50 0,10 
The use of resource is in overall on target. More efforts 

are expected in the future 

UNIZA 0,75 0,76 The use of resource is on target 

SINTEF 0,25 0,08 The use of resource is in overall on target. 

SG 1,00 0,80 

A small difference which can be explained by the fact that 

the project decided to put more efforts and work in D8.2 

when we know more about the RASim prototype. 

Total 5,70 4,66  

 

Corrective actions 

Not applicable.  
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3.2.3 Project management during the period 
 

Consortium management tasks and achievements 
 

The project management task during the first year has been crucial for the project in order to 

set up the tools, processes and meetings to bound as much as possible the consortium. This 

has been successfully achieved and the collaboration level among partners is convincing. As 

a result, the project is at this stage on track, all the deliverables and milestones have been 

delivered and met on time. 

 

Redmine 

As first task, several collaborative tools have been set up 

at the beginning of the project. After discussion with the 

consortium, the web-based project management 

software Redmine has been installed on a server based 

at UKA-IMI. It summarises all the WP, tasks, deliverables 

and milestones as described in the DoW and is 

accessible by every member. Other interesting features 

are a generated calendar view with deadlines, a 

generated Gantt chart, a forum for discussions and a 

Wiki platform. 

 

Mailing lists 

Various mailing lists have been set up encompassing as best as possible the various working 

and thematic groups of people in the consortium, as summarised in the following table. 

Group Number of lists 

All the RASimAs members (without 

the advisory board) 

1 

Advisory board members 1 

Members of each partners 14 

Members of each WP 8 

Steering Committee members 1 

Administration members 1 

Developers 1 

Clinical members 1 

 
 

Tel conferences tools 

In the collaborative tools, the Skype ID’s of the RASimAs members have also been collected 

on the Redmine wiki and a phone number has been set up for the steering committee 

meetings, so that any members can join the meeting even without internet access. 

 

Website 

A website, accessible at www.rasimas.eu, has been developed and is regularly updated (see 

WP8 description for more details). Interestingly, a restricted area is also available to all the 

project members and used for project management, containing the following sections: 

 Summary of the collaborative tools (Redmine, etc.) 

http://www.rasimas.eu/
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 Documents related to the project description (DoW, 

Financial guidance, etc.) 

 Templates 

 Logos and rules for publications 

 Achieved deliverables and milestones reports 

 Minutes of the internal meetings 

 Information for the reporting and review process  

 

Templates 

In order to give a common frame to the various documents generated by the project, several 

templates have been designed, as summarised in the following table. 

Template Format Comments 

Agenda and minutes 
 

For the agenda and the minutes of any RASimAs 

related meeting 

Agenda and minutes 

(Technical meeting)  

For the agenda and the minutes of the monthly 

“Technical meeting” 

WP report 
 

For reporting the WP monthly progress before 

steering committee meetings 

WP dashboard 
 

For reporting the WP monthly progress in a 

dashboard overview  before steering committee 

meetings 

Presentation 
 

For presentations 

Deliverable/Milestone 
 

For deliverable/milestone reports 

Dissemination 
 

For reporting the dissemination activities 

Timesheet 
 

For tracking hours worked on the project 

Person-Month real and 

used  

For tracking the person-month for each reporting 

period 

Financial status 
 

For keeping updated financial status of each 

partner 

 

Reports 

Internal regular reporting process has been setup in order to monitor the scientific activities 

and collect the material for dissemination. 

 Each WP leader is asked to report to the project management the achievements, 

progress, future plans and potential problems in his WP every month, just before the 

monthly steering committee meeting (see the meetings section).  

 Each partner is asked to report every three months to the project management (also 

leader of the dissemination WP) the material to be disseminated: interesting results, 

conference acceptance and participation, videos, dissemination activities, 

publications, videos, etc. This material is used for the project dissemination activities 

(website updates, social networks, newsletter, etc. See the WP8 report for more 

details). 
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Regular follow-up meetings and tel conferences 

Regular meetings have been set up in order to monitor the progress and to promote 

collaboration between the partners. These meetings, either on a monthly or bi-monthly basis, 

are summarised in the following table. 

Meeting / Participants Location Regularit

y 

Coordinato

r 

Comments 

Steering Committee 

(Management + WP leaders) 
Tel Monthly UKA-IMI  

Technical partners 

(all partners WP2 to WP5 + 

clinicians) 

Tel Monthly 

WP2 to 

WP5 

leaders in 

rotation 

Replaced all 

the individual 

WP meetings 

Aachen group 

(3 partners UKA + 2 partners 

RWTH) 

Aachen Bi-Monthly UKA-IMI  

 

Occasional meetings such as the consortium General Assembly are detailed below in the 

“List of project meetings” section. 

 

Quality management 

With the motivation to improve the quality of the management and to monitor more efficiently 

the progress in the WP reports, two tools have been developed during the first year. 

 

Dashboard 

It consists in a table that every WP leader fills 

monthly and is reported to the project 

management. The WP leader is asked to 

evaluate the status of his WP on a number of 

key performance indicators. The indicators 

with low status are then discussed by the 

Steering Committee in order to find a solution 

to improve these weak points. The follow-up 

per WP and per month provides a simple 

overview of the progress for each indicator and 

to monitor its evolution in time. 

This document has been set up since October 2014 and is internal and confidential 

(distributed to the consortium members only). 

 

Self-assessment evaluation 

After one year of project, the management team has decided 

to conduct an online survey in order to understand the strong 

and weak points of the management and to improve it in the 

future. The survey included about 70 questions within three 

domains: Project Management, Cooperation and 

Communication and Knowledge Management. The survey 

has been distributed to all the project members and 53 out of 

54 answered it at least partially. The results have been 

Okt 14 Nov 14

WPx

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Indicator 5

Indicator 6

Indicator 7

Indicator 8

Indicator 9

Indicator 10

Indicator 11

Indicator 12
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collected anonymously and comment fields were available in order for the person to highlight 

or explain particular points. 

 

The results have been collectively 

analysed at the General Assembly in 

October 2014 and improvements have 

been suggested at this occasion by the 

consortium. Despite some weak points 

which have been identified, the survey 

showed a general satisfaction from the 

members regarding the management of 

the project. 

 

Routine management 

One of the major tasks of the management team deals with the routine management: answer 

questions regarding project plans, promote collaborations, organise regular meetings, diffuse 

agendas and minutes of the meetings, remind deadlines, collect reports, maintain the liaison 

with the European Commission, etc. This task has been running as a background task since 

the beginning of the project. 

 

Deliverables and milestones 

All the deliverables have been delivered on time and the milestones met for the first year of 

the project. 

 

Problems which have occurred and how they were solved or envisaged 

solutions 
 

The project aims at developing two types of prototypes (simulator and assistant). While 

equipment for the assistant has been budgeted, this is not the case for the simulator. To 

cover the simulator costs, a shift of 10.000€ from the assistant budget (from SINTEF partner) 

to the simulator budget (SG partner) has been agreed by the consortium members and the 

project officer in September 2014. Practically, the former Table 12 of the DoW: 

 

Partner Budget Justification 

No. Short Name 

8 UNIZA 15,000 € Software, PC and x3850X5 server 

10 SINTEF 8,059 € Rack 

10 SINTEF 10,165 € High-end workstation and graphics card 

10 SINTEF 10,165 € 3D display 

10 SINTEF 16,667 € Tracking-technology / manipulator 

10 SINTEF 7,624 € Haptics 

10 SINTEF 3,812 € Ultrasound equipment (dummy probe, videograbbing card etc.) 

11 SG 4,200 € Haptic hardware and device 
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Total RTD 75,692 €  

 

has been replaced by the following one: 

Partner Budget Justification 

No. Short 

Name 

8 UNIZA 15,000 € Software, PC and x3850X5 server 

10 SINTEF 7,492 € Rack, Workstation/GPU, display etc. 

10 SINTEF 18,000 € Tracking system 

10 SINTEF 18,000 € Ultrasound equipment 

10 SINTEF 3,000 € Phantom 

11 SG 14,200 € Haptic hardware and device 

Total RTD 75,692 €  

 

As a consequence of this limited budget for the simulator, one simulator prototype only will 

be developed at first and the possibility to extend it to two other prototypes will be evaluated 

later. The consequences for the assistant will be kept minimal by carefully choosing the strict 

necessary equipment. These issues have been mentioned in the context of WP5. 

 

Changes in the consortium, if any 
 

The Principal Investigator (PI) from INRIA (S. Cotin) has changed site from Lille (France) to 

Strasbourg (France). This change has however no effect on the project as the institution 

remains the same (INRIA), the team involved in RASimAs is also based in Strasbourg with 

the PI and the budget remains unchanged. 

 

The Principal Investigator (PI) from RWTH-VR (Prof. T. Kuhlen) has moved from our 

beneficiary RWTH Aachen University to the Jülich Supercomputing Centre for a temporal 

research stay, which is supposed to end in September 2015. Prof. Kuhlen’s engagement in 

Jülich should not influence the partner and funding structure of the RASIMAS Project. RWTH 

Aachen University remains a partner in RASIMAS, and Prof. Kuhlen will continue acting as a 

PhD supervisor for the RWTH scientists who get funded by the project. In other words, his 

temporary shift to Jülich has no influence on the activities of RASimAs, neither with regards 

to contents nor finances. 

 

List of project meetings, dates and venues 
 

The table below summarises the occasional meetings. Regular monthly and bi-monthly 

meetings are detailed in the “Consortium management tasks and achievements” section 

above. 

 

Meeting Venue Date Comments 

Kickoff Aachen 14th-15th All the consortium and advisory board 
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Germany November 2013 members 

Technical 
meeting 

Strasbourg 
France 

9th-11th April 2014 

All the technical partners (9 out of 14 
partners) to coordinate efforts 6 months 
after project start 

Bilateral 
meeting 

Stockholm 
Sweden 

2nd June 2014 

UCC (B. O'Donnell) met the SG team at 
their offices and briefed the team on the 
user requirements from both clinical and 
educational perspectives for the simulator. 

Bilateral 
meeting 

Zilina 
Slovakia 

9th-11th July 2014 
UKA-IMI (T. Deserno) and UNIZA at the 
occasion of Int. Conf. DT 2014 

Bilateral 
meeting 

Vienna 
Austria 

3rd-5th Sept 2014 
Bangor (N. John) and RWTH-VR (T. 
Kuhlen): General discussion on WP3 and 
WP4 progress 

Bilateral 
meeting 

Strasbourg 
France 

16th-17th Oct 2014 
Bangor (N. John) and INRIA (S. Cotin): 
General progress on WP3 and cooperation 
between INRIA and Bangor 

General 
Assembly 

Heraklion 
Greece 

23rd-24th October 
2014 

All the consortium and advisory board 
members 

 

Project planning and status 
 

The overall planned and used person-month for the whole project are summarised in the 

following table and detailed in each WP. 

 

 

 

 

 

 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

Actual  
WP  

total 

Planned  
WP total 

UKA 3,10 12,00 12,50 19,00 1,50 16,00 0,00 0,00 0,00 0,00 0,00 33,00 3,82 27,00 2,92 18,00 23,84 125,00 
RWTH 1,90 10,00 1,00 3,00 0,00 0,00 9,50 23,00 1,50 9,00 0,00 0,00 0,00 2,00 0,10 2,00 14,00 49,00 
BANGOR 0,00 0,00 1,37 2,00 5,40 18,00 1,73 5,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 8,50 25,00 
UCC 0,00 0,00 0,00 3,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 18,00 0,00 0,00 0,00 0,00 0,00 21,00 
URJC 0,00 0,00 2,51 5,00 7,46 4,00 5,88 25,00 0,00 8,00 0,00 0,00 0,00 4,00 0,00 0,00 15,85 46,00 
FORTH 0,00 0,00 16,67 11,00 2,00 18,00 0,00 10,00 0,00 3,00 0,00 0,00 0,00 2,00 0,00 0,00 18,67 44,00 
INRIA 0,00 0,00 1,20 2,00 8,20 14,00 10,70 13,00 0,60 3,00 0,00 0,00 0,90 2,00 0,00 0,00 21,60 34,00 
UNIZA 0,00 0,00 5,24 6,00 0,00 0,00 0,00 6,00 0,00 4,00 0,00 0,00 0,00 2,00 0,76 4,00 6,00 22,00 
KUL 0,00 0,00 0,00 0,00 0,00 2,00 0,00 0,00 0,00 0,00 0,72 12,00 0,00 0,00 0,00 6,00 0,72 20,00 
SINTEF 0,00 0,00 3,79 4,00 0,00 0,00 5,59 15,00 0,06 9,00 0,00 0,00 0,00 3,00 0,08 2,00 9,52 33,00 
SG 0,00 0,00 6,40 8,00 0,00 0,00 6,60 13,00 3,42 16,00 0,00 0,00 0,00 4,00 0,80 3,00 17,22 44,00 

WP7 WP8 TOTAL per  
beneficiary WP1 WP2 WP3 WP4 WP5 WP6 
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For the management, the efforts are shared as expected between UKA-IMI and RWTH-

EUPM. As visible, the overall use of resource is on target for all the WPs. 

 

As stated in the sections above, all the deliverables and milestones have been released and 

met on time. The project is in general on track and no major warning needs to be raised. The 

planning as considered in the DoW is therefore up-to-date. However, several points require 

actions, some of them will be addressed in an amendment of the DoW submitted to the 

European Union at the beginning of 2015: 

 

 Several scientific difficulties have been reported in various WPs, for which actions 

have been taken: 

o WP2: T2.4 has been reshaped to fit better the projects needs and the WP is 

expected to remain open until the end of the project 

o WP3: Difficulties with the 3D models have been reported. Actions are taken 

case by case to solve the problems. 

o WP5 and WP6: Mainly for budget reasons, only one assistant and probably 

also only one simulator prototypes are expected. The consequences on the 

clinical trials and the project are currently evaluated. 

o WP7: The schedule for agreement from the various authorities for the clinical 

trials appears a bit tight at this stage. A more reasonable timetable and its 

consequences is under investigation. 

 

 Several shift of person-month within partners are suggested: 

o UKA-IMI is leader of the tasks T3.1 and T3.2, corresponding to his domain of 

expertise, but no person-month has been attributed for UKA-IMI to T3.2. It is 

suggested to move 6 PM out of the 12 PM of T3.1 to T3.2. 

o UCC had 3 person-months for WP2 at the beginning of the project 18 later on 

in WP6. In order to maximise efforts in WP6, the PI has taken the work for 

WP2, delivered successfully on time, and the extra 3 person-month have been 

reattributed to WP6. 

 

 The General Assembly in October 2014 has agreed to replace the advisory board 

member Jackie Schooleman by Kevin Smith, Visiting Professor in Distributed Medical 

Simulation at University College Cork (Ireland) and a former PI on the Haystack 

project, closely related to our topic. 

Impact of possible deviations from the planned milestones and 

deliverables, if any 
 

No deviation from the planned milestones and deliverables has been observed for the first 

year. 

 

Any changes to the legal status of any of the beneficiaries, in particular 

non-profit public bodies, secondary and higher education 

establishments, research organisations and SMEs 
 

No change to the legal status of any of the beneficiaries has been observed for the first year. 
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Development of the Project website, if applicable 
 

A project website, accessible at www.rasimas.eu, has been developed and is regularly 

updated. 

 The public area is meant for dissemination and details are therefore given in the 

context of WP8 (Dissemination & Exploitation) activity report. 

 The member area is meant for project management and details are therefore given in 

the above section “Consortium management tasks and achievements” of the 

management report. 

 

Co-ordination activities 
 

As detailed in the above sections, substantial efforts have been made from the project 

management side in order to promote collaborations among the partners (regular meetings, 

exceptional meetings, reporting, collaborative tools, etc.). As a result, the collaboration within 

the consortium after one year of project is convincing. 

 

In terms of collaboration with other structures, the initial objectives were to take part of the 

Virtual Physiological Human Network of Excellence (VPH Noe). This European initiative has 

however stopped since the writing of the project proposal. Discussions among the partners 

whether to join the VPH Institute, a non-profit organisation not directly linked to the EU, have 

been conducted but lead finally to a negative answer, partly due to the high cost (900€ per 

institution). 

 

 

http://www.rasimas.eu/
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3.3 Deliverables and milestones tables 
 

TABLE 1: DELIVERABLES 

Del. no. Deliverable name 
Vers

ion 

WP 

no. 

Lead 

beneficiary 

Nat

ure 

Dissemi

nation 

level4 

Delivery 

date 

from 

Annex I 

(proj 

month) 

Actual / Forecast delivery date 

dd/mm/yyyy 

Status 

No 

submitted/ 

Submitted 

Comments 

D2.1 
User Specifications 

Report 
3.2 2 UCC R CO 3 

02/02/2014 (1st version) 

07/03/2014 (update) 
Submitted  

D2.2 
Reference Architecture 

Plan 
1.2 2 FORTH R CO 6 

30/04/2014 (1st version) 

16/05/2014 (update) 
Submitted  

D2.3 
Data Storage 

Component, incl. report 
3.0 2 FORTH O CO 9 01/08/2014 Submitted  

D5.1 RASim Specifications 3.0 5 SG R CO 12 21/10/2014 Submitted  

                                                 
4  PU = Public 

PP = Restricted to other programme participants (including the Commission Services). 

RE = Restricted to a group specified by the consortium (including the Commission Services). 

CO = Confidential, only for members of the consortium (including the Commission Services). 

Make sure that you are using the correct following label when your project has classified deliverables. 

EU restricted = Classified with the mention of the classification level restricted "EU Restricted" 

EU confidential = Classified with the mention of the classification level confidential " EU Confidential " 

EU secret = Classified with the mention of the classification level secret "EU Secret " 
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D7.1 
Quality Assurance Plan 

(QA-Plan) 
02 7 UKA R CO 3 

02/02/2014 (1st version) 

07/03/2014 (update) 
Submitted  

D7.7 Annual Ethics Report 1 1.0 7 UKA R PU 12 
21/10/2014 (1st version) 

11/11/2014 (update) 
Submitted  

D8.1 

Project Website 

continuously updated, 

journalistic descriptions 

of the project, press 

releases, video and other 

media 

1.0 8 UKA O PU 2 06/01/2014 (report) Submitted  

D8.2 Dissemination Plan 2.0 8 UKA R RE 6 
30/04/2014 (1st version) 

16/05/2014 (update) 
Submitted  

D8.4 Exploitation Plan 1 
3.0 

1.0 
8 SINTEF R RE 12 

21/10/2014 (1st version) 

11/11/2014 (update) 
Submitted 

2 documents have 

been submitted, for 

the simulator and 

the assistant 

 



7th Framework Programme  
 

This project has received funding from the European Union’s Seventh Framework Programme for research, technological development and 

demonstration under grant agreement no 610425 
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TABLE 2: MILESTONES 

Milestone 

no. 
Milestone name 

W

P 

no

. 

Lead 

bene-

ficiary 

Delivery date 

from Annex I 

dd/mm/yyyy 

Achieved 

Yes 

No 

Actual / 

Forecast 

delivery date 

dd/mm/yyyy 

Comment

s 

MS8 

Quality Assurance 

Plan (QA-Plan) 

released 

7 UKA 
31/07/201

4 
Yes 01/08/2014  

MS11 
Project Website 

established 
8 UKA 

31/12/201

3 
Yes 06/01/2014  

MS12 
Dissemination Plan 

released 
8 UKA 

30/04/201

4 
Yes 30/04/2014  
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3.4 Explanation of the use of the resources and financial 

statements 
 

The financial statements have to be provided within the Forms C for each beneficiary (if 

Special Clause 10 applies to your Grant Agreement, a separate financial statement is 

provided for each third party as well) together with a summary financial report which 

consolidates the claimed Community contribution of all the beneficiaries in an aggregate 

form, based on the information provided in Form C (Annex VI of the Grant Agreement) by 

each beneficiary. 

 

The "Explanation of use of resources" requested in the Grant Agreement for personnel 

costs, subcontracting, any major costs (ex:  purchase of important equipment, travel costs, 

large consumable items) and indirect costs, have now to be done within the Forms (user 

guides are accessible within the Participant Portal). 

In view of harmonizing and simplifying procedures in DG CNECT, we respected the guidance 

on how to report major cost items under the heading of "other direct costs".  

In DG CNECT projects, each beneficiary applied the following principles when filling the Use 

of Resources for the second reporting period: 

 Principle 1: Costs claimed in the C-forms under "other direct costs" are considered 
as minor, if they are equal or less than 15% of claimed personnel costs for that 
reporting period. As a result, no details for costs below this threshold need to be 
reported, unless explicitly requested by the Commission (see Example 1 below). 
 

 Principle 2: If costs claimed in the C-forms under "other direct costs" are higher than 
15% of claimed personnel costs for that reporting period, then major cost items need 
to be reported in the Use of Resources by the beneficiary to a level that the remaining 
costs are below 15% of claimed personnel costs for that reporting period. 
 

 Principle 3: If major cost items are to be reported in the Use of Resources, they need 
to be justified as follows (see Example 2 below): 
 

o By simple reference to the DoW, if the cost items have already been foreseen 
in the DoW 

o By giving the following supporting information, if the costs have not been 
foreseen in the DoW: reference to work package(s), item description, amount 
per item, nature of item, project relevance. 
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Example 1: the total amount of other direct cost is lower than the threshold of 15% 

 

 

 
Example 2: The total amount of other direct cost exceeds the threshold of 15% 

 

When applicable, certificates on financial statements shall be submitted by the concerned 

beneficiaries according to Article II.4.4 of the Grant Agreement. 


