
 

 

 

 

 

 

 

RESEARCH CENTER ON INFORMATION AND 

 COMMUNICATION TECHNOLOGIES 

 

 

 

 

 

 

 
 

 

 

 

 

 



Research Center on Information and Communication Technologies   
  

 

http://citic-research.org Página 2 de 16 
 

 

 

Índice 

1 Presentation ....................................................................... 3 

2 Technology Areas ............................................................... 6 

2.1 [ƹ] Information Retrieval ................................................................................ 6 

2.2 [ƹ] Application integration / Information integration ......................................... 7 

2.3 [ƹ] Artificial Intelligence and Applications ....................................................... 7 

2.4 [ƹ] Mathematics: Statistics and Operation Research. Applied mathematics ..... 8 

2.5 [ƹ] Digital Home and Networked Media .......................................................... 9 

2.6 [ƹ] Systems Usability and Testing Methods .................................................. 10 

2.7 [ƹ] Digital Image Processing ........................................................................ 10 

2.8 [ƹ] Wireless Communications Systems ........................................................ 11 

2.9 [ƹ] Web Information Systems (WIS) ............................................................. 11 

2.10 [ƹ] Geographic Information System (GIS) ..................................................... 12 

2.11 [ƹ] Distributed Systems and Service Oriented Architecture (SOA) ................. 12 

2.12 [ƹ] High performance computing (HPC) ........................................................ 13 

3 Partners ........................................................................... 14 

 

Ayudas del programa de consolidación y estructuración de unidades de investigación 
competitivas: Agrupación Estratégica CITIC. 

   



Research Center on Information and Communication Technologies   
  

 

http://citic-research.org Página 3 de 16 
 

 

1  PRESENTATION 

Research Center on Information and Communication Technologies  (CITIC) is a 

technology center of the Universidade da Coruña (Spain), in order to promote the 

advancement and excellence in research, development and innovation on Information and 

Communications Technology (ICT) and promote the transfer of knowledge and results to 

society. 

CITIC is a meeting point between the university and the company  that combines R&D 

departments of companies in the ICT sector with researchers from the university. Current 

working in dif ferent R&D projects more than 250 researchers from public and private 

sectors, providing a mixed environment that enables university-industry collaboration and 

knowledge transfer. 

The units of CITIC are formed by two intelligent buildings (3.200m2) that are configurable 

for R&D activities of our researchers, companies and employees. 

Research Center on Information and Communication Technologies ɀ CITIC 
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Our activity: (a) Technology and knowledge transfer, (b) R&D Projects, (c) Full Quality in 

R&D&i (ISO9001 and UNE166002), (d) Technology Watch, (e) Business innovation through 

joint projects, (f) We promote university-business relationship, (g) R&D&i applied on the 

software, (h) Improving Software Development Process 

  

The CITIC has 11 research groups working in 12 ICT technology areas: 

 

ü Technical capabilities:  

The proposed objective is to recognize the software as a key factor for the competitiveness of 

the industry and provide the tools and techniques to improve the ability to produce software 

systems and services of quality in time and costs. In the process of software development  

and use, and that support the different lines of R + D + i, we do: 

(a) Improving Software Development Process 

(b)  Technology Watch 

(c) Interoperability  

(d)  Testing 

(e) Security 

 

High performance computing (HPC))

Information Retrieval

Artificial Intelligence and Applications

Digital Home and Networked Media

Systems Usability and Testing Methods

Digital Image Processing

Wireless Communications Systems

Web Information Systems (WIS)

Geographic Information System (GIS)

Distributed Systems and Service 
Oriented Architecture (SOA)

Application integration
Information integration

Mathematics: Statistics and Operation 
Research. Applied mathematics
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ü Facilities:  

The CITIC has two modular and intelligent buildings with an area of 3.200m2 where 

businesses are located, researchers and collaborators. The different research groups are 

distributed in open spaces. Researchers have meeting rooms of different features, equipped 

with audiovisual equipment (projector, whiteboard, whiteboard), which are used by a 

reservation system through the intranet of CITIC. Some of these rooms, at present, are 

usually reserved for the implementation of demonstration projects as a showroom.  

   

CITIC also features:  

Ҧ Deployment Center and Data Processing Center (DPC)  

Updated and heterogeneous equipment on which tests are performed, 

pilots, demonstrations and pre-commercial deployments.. Compares and 

debug features, determine the impact by adding new features, load testing 

and evaluating performance of systems in different hardware and software 

configurations.  

Ҧ Digital Video Laboratory  

Professional equipment throughout the audiovisual chain which allows the 

acquisition, distribution and consumption in different scenarios of 

interactive digital television (DVB-T, DVB-C, IPTV, DVB-H).  

 

Ҧ Broadcast station TDT (DVB -T, DVB-H)  
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Facility for issuing experimental content and services (DVB-T) and mobile TV 

(DVB-H) for R & D projects related to interactive digital TV.  

 

Ҧ Living Lab  

The living lab recreates a modern apartment connected through 

different access technologies (VDSL, cable and fiber to the home). 

It displays real scenarios validate technology in the home with the 

check on the usability of end technology products and services 

developed.  

 

2  TECHNOLOGY AREAS 

2.1 [ƹ]  Information Retrieval  

Search for techniques and algorithms applied in the 

recovery, management and use of information on the web 

and through mobile devices that adapt to the characteristics 

of business information with the security and privacy restrictions defined in the 

organizations or entities.  Search techniques and algorithms for enterprise information 

retrieval  

Lines of work and research:  

1. Information retrieval models for the web and mobile devices; crawling and indexing 

techniques. Web retrieval, multimedia retrieval, document classification and clustering, 

summarization, etc.. 

2. Search engines 

3. Vertical Search Engine Theme  

4. Design and development applications for mobile devices and web applications (Android, 

IOS, ...).  

5. Efficiency and Distribution: accelerates information retrieval. 

6. Efficiency on storage systems and information processing. 

7. Recommender Systems  
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2.2 [ƹ]  Application integration / Information integration  

Search for techniques and algorithms to solve the problems 

of integrating data, applications and services in corporate 

environment as in a web environment. Technological 

evolution is the common denominator in the need for application integration as each day 

new applications are developed and completely different environments such as the Web or 

mobile devices. Develop techniques and algorithms to solve problems in data integration and 

distributed applications. Develop intelligent systems for monitoring and supervising. 

Emphasis is placed in the integration of applications on mobile devices. 

The lines of work and research:  

1. Organizations have applications and legacy databases that should continue using and 

maintaining productive while they add, change or migrate other applications.  

2. Integration of information represented in different logical models  

3. Distributed Query Optimization  

4. Automate operations on websites  

5. Techniques for creating intelligent semi-automatic light integration applications 

("mashups").  

6. Telecommunication Networks: Management and Monitoring Systems, Alarm Systems 

Management, Efficiency and distribution  

2.3 [ƹ]  Artificial Intelligence and Applications  

Artificial Intelligence and Machine Learning. Development 

intelligent systems for monitoring and supervising. 

Lines of work and research:  

1. Design and development of intelligent monitoring and diagnosis 

2. Machine Learning algorithms.  

3. Prediction  

4. Intelligent Interpretation of results  

5. Technical Validation of intelligent systems  

6. knowledge-based systems and expert systems.  

7. Support Systems decision  

8. Display of electrical networks  
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9. Techniques for software usability and validation. 

10. Neural Networks and Adaptive Systems 

2.4 [ƹ] Mathematics: Statistics and Operation Research. Applied 

mathematics  

The objective of this research area are nonparametric 

inference, game theory and applications of Statistics and 

Operations Research. Another of the goals is to develop and 

transfer research activities in the field of mathematical models and numerical methods for 

solving real problems and industrial and commercial applications. The study of problems 

ranging from mathematical modeling of processes and products, through mathematical 

analysis thereof and the design of more efficient numerical methods for resolution, until the 

implementation of computer algorithms for simulation of processes with computer 

applications, with the possibility of using computational tools high performance when the 

required computational cost. 

Lines of work and research:  

1. Statistics  

a. 3ÔÁÔÉÓÔÉÃÁÌ ÍÏÄÅÌÓȡ 4ÒÏÕÂÌÅÓÈÏÏÔÉÎÇ ÉÎÄÕÓÔÒÉÁÌȟ ÅÎÖÉÒÏÎÍÅÎÔÁÌȟ ÈÅÁÌÔÈȟ ÓÏÃÉÁÌȟ ȣ 

(Forecast of electricity demand and price using nonparametric methods, Survival 

Analysis Applications in Biology and Medicine, Applications of Thermogravimetry 

estimate,  Statistical Quality Control and Reliability Analysis) 

b. Survival analysis  

c. Statistical Quality Control (production processes, reducing costs, ...)  

d. Reliability Analysis (process design and manufacturing, machinery failure time, 

lifetime ...)  

2. Operations Research (OR)  

a. Mathematical programming and applications  

b. Planning logistics models  

c. Optimal design of routes  

d. Inventory Management  

e. Arbitration  

3. Applied Mathematics  

a. Mathematical models in engineering and applied sciences (hydrodynamic 

lubrication in rigid devices. Deformable devices Elastohydrodynamic Lubrication. 

Cavitation phenomena in lubrication. 
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b. Mathematical Models in Finance, Health, ... (rating derivatives of type options: 

European, American, Asian, discrete and continuous barrier. Valuation of 

investments under uncertainty)  

c. Mathematical Analysis of Partial Differential Equations (PDEs)  

d. Numerical methods: analysis and programming  

e. Numerical simulation of processes  

2.5 [ƹ] Digital Home and Networked Media  

Networked audio-visual systems defined services that allow 

the presentation of multimedia content in networked 

heterogeneous devices, including PCs, set-top boxes, home 

media centers and mobile devices connected to a network and data transmission media. The 

interaction causes an evolution of the passive consumption of television to a participatory 

model, ubiquitous and converged on different devices and platforms: terrestrial (DVB-T), 

cable (DVB-C) or satellite (DVB-S) and which data transport using IP (IPTV, Internet TV) and 

mobile television systems either broadcast (DVB-H, MBMS) or unicast (UMTS 3G). The focus 

on the user opens a huge range of new systems and networked audiovisual services that will 

revolutionize the way we understand the audiovisual and entertainment market. 

In this technological area the R & D actions are carried out oriented software systems and 

services across the value chain of interactive digital television, from: 

(a) Header services associated with the transmission of digital video  

(b)  Software systems and user terminals in the connected home,  

(c) Systems for the production, indexing and archiving of audiovisual content  

Lines of work and research:  

1. Design of the High Availability Distributed Systems  

2. Distribution of HD multimedia content for the digital home (Video over Demand (VoD). 

Massive synthesis of interactive TV channels, Platforms for Digital Television Services, 

Distribution of content on the transport network (IPTV, DVB-T, DVB-C) ) 

3. Services over IPTV Networks  

4. Streaming multimedia  

5. Functional programming. Web accessibility  

6. Design, construction, validation and verification of distributed systems. (Advanced Risk 

Management Information System: Tracking Insurances, Claims and Exposures)  

7. Software testing 
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2.6 [ƹ] Systems Usability and Testing Methods  

Development of new methodologies, tools, techniques and 

studies for the validation and analysis of usability of 

computer systems and their application to various fields 

Lines of work and research:  

1. Definition of usability and context of use 

2. Development of a taxonomy to characterize the elements and attributes. 

3. Classification of different applications or systems 

4. Analysis techniques for usability 

5. Development of a methodology of analysis. 

6. Usability of mobile devices 

7. Usability of applications developed for mobile devices 

2.7 [ƹ] Digital Image Processing  

The digital image processing can be defined as the set of 

procedures for handling and analyzing information in a 

digital image through a computer. This is an extremely large 

area, which encompasses many methodologies to improve the quality of the image and 

analyze its content and applies to areas as diverse as biology, medicine, defense, industrial 

automation, document analysis, information retrieval, engineering civil, etc. 

Research activities on Digital Image Processing and computer vision research, development 

and applications. 

Lines of work and research:  

1. Ophthalmological Image Processing. Optical images Processing: 

2. Biometrics and people characterization: 

3. Retinal Image Analysis: (a) Drusen detection, (b) Red lesion detection, (c) Automatic 

computation of the Arteriolar-to-Venular Ratio 

4. Biometrics  

5. Perceptual organization  

6. Deformable Models  

7. Human behavior analysis  
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2.8  [ƹ] Wireless Communications Systems  

Telecommunication systems with particular emphasis on 

wireless data transmission technologies, applications and 

services. Development of technologies, applications and 

data transmission services through wireless media. 

Technologies: RFID, Zigbee, Bluetooth, Ultrawideband, WiFi, Wimax, G3-ȟ σ'ȟ ,4%ȣ 3ÅÎÓÏÒ 

wireless. 

Lines of work and research:  

1. Iterative techniques and adaptive signal processing for estimation, synchronization and 

interference cancellation in wireless communications. Transmission systems with multi-

antenna technologies (MIMO). 

2. Construction of testbeds for the evaluation of wireless transmission schemes. 

3. Prototyping of wireless communications terminal equipment using technologies SDR 

(Software Defined Radio). 

4. Technologies RFID (Radio Frequency Identification). 

5. Wireless networks of sensors and information systems context. 

6. Wireless communications between vehicles. 

7. GNU Radio Technologies. 

8. Positioning systems and indoor location. 

2.9 [ƹ] Web Information Systems (WIS)  

The Web information systems are useful in a number of 

areas. This Technological Area is specialized in the use of 

Web information systems for building digital libraries, e-

Government applications, e-commerce applications. Among its applications may include the 

following  (Lines of work a nd research ):  

1. Management systems with applications in multiple areas: territory, logistics, ...  

2. Web and e-commerce portals.  

3. Document management, digital libraries, newspaper libraries, documentation centers  

4. Digital content. Solutions not only PCs but also for devices. 
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2.10 [ƹ] Geographic Information System (GIS)  

Technology Development based on GIS7. Experience with 

major market commercial tools. 

The technological characteristics are: 

(a) Based entirely on open source domain but with major market commercial tools (ArcGIS, ...)  

(b)  Client-server architectures.  

(c) Applications interoperable and extensible.  

(d)  Modular architecture based on standards defined by ISO services and OGC.  

(e) Information Systems aimed at creating a data infrastructure (SDI), following the directives 

of INSPIRE.  

The lines of work and research are:  

1. Background information GIS  

2. Urban Planning.  

3. Land consolidation.  

4. Management of expropriations  

5. Impact of public performances.  

6. Environmental Impact.  

7. Distribution routes.  

8. Geo-referenced Asset Management.  

9. Geo-marketing.  

10. Tourism promotion.  

2.11 [ƹ] Distributed Systems and Service Oriented Architecture (SOA)  

Analysis, development, validation, verification and 

performance evaluation of systems consisting of distributed 

software agents logically or physically on a computer 

network. The technological area is interested in both the physical models and architectures 

that support these concurrent and distributed systems (computer network, computer cluster, 

multi -core systems, etc..) And various logic models to define service-oriented architectures 

(client / server P2P, cloud computing, etc..). 

Lines of work and research:  
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1. Use of distributed functional paradigm for building executable models and the latest 

implementation of highly available services. 

2. Identification of design patterns and reusable components to standardize solutions to 

recurring problems in the various stages of development. 

3. Use of formal methods in a pragmatic way in the software life cycle, for example to 

automatically validate or certify the system's behaviour based on formally specified 

properties on it. 

4. Design, construction, validation and verification of distributed systems (Advanced Risk 

Management Information System: Tracking Insurances, Claims and Exposures)  

5. Software testing  

2.12 [ƹ] High performance computing (HPC)  

Research activities on the computer architecture, the high 

performance computing, the scientific visualization and the 

mobile robotics, and on the geographic information systems 

(GIS). Computer graphics and scientific visualization. Cloud computing 

The main lines of research in recent years have focused on: 

1. High-Performance Computing (HPC): 

a. high-speed Java communications: 

b. Communications Software low latency for high-performance networks 

c. Reduced response time and parallel distributed applications in Java 

d. Applications to the financial sector / trading, energy, defense / space 

2. Models computer graphics and scientific visualization. 

a. Land hybrid visualization: applications in land management, agroforestry 

inventory, forecasting weather risks ... 

b. Supercomputing / GPUs based simulation: applications for mobile devices, 

reducing the power consumption in mobile applications, financial calculations ... 

3. Cloud computing. 

a. Integration of computational resources in clouds hybrid public / private. 

b. Data-intensive applications in the cloud. 
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3  PARTNERS 
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