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IPAL: A Decade-Long Success Story By A/Prof Daniel Racoceanu, Director, Associate Professor, IPAL



IPAL (Image & Pervasive Access Laboratory) is a French-Singaporean joint research laboratory, based in Singapore and created between the French National Centre for Scientiﬁc Research (CNRS), the University Joseph Fourier, Grenoble, France, the Institute for Infocomm Research (I2R-A*STAR), and the National University of Singapore (NUS). One of the most well-established overseas research collaboration of the French National Centre for Scientific Research (CNRS) and definitely a well-known long-run scientific success story between Singapore and France, IPAL – Image & Pervasive Access Laboratory – was formed in 1998 to manage joint long-term research projects among CNRS, the National University of Singapore (NUS) and the Institute for Infocomm Research (Agency for Science, Technology And Research) – I²R/A*STAR – (then Kent Ridge Digital Labs (KRDL) and the National Science and Technology Board (NSTB) respectively). FRE CNRS (Formation de Recherche en Evolution / Research Formation in Evolution) since 2000, IPAL evolved in 2006 as an



“



Since 2008, IPAL started a spectacular expansion, welcoming at the present 26 research fellows.



UMI CNRS (Unité Mixte Internationale/ International Mixed research Unit), the highest level among CNRS overseas laboratories. The UMI agreement was signed on 22 January 2007, for an initial period of 4 years, between the Institute of Sciences and Technologies for Information and Engineering (INST2I) of the CNRS, I2R/A*STAR, NUS, and the University Joseph Fourier from Grenoble. The consortium of IPAL partners was designed to include all the ingredients able to insure



”



a successful cooperation: fundamental, translational and applied researches, as academic support from both Singaporean and French side. Since 2008, IPAL started a spectacular expansion, welcoming at the present 26 research fellows, corresponding to about 18 Full-Time Equivalent (FTE) scientists. 5 French senior scientists joined the collaboration and 6 PhD students are developing their doctoral research projects in IPAL.



IPAL SCIENTIFIC OBJECTIVES Since the beginning of the IPAL collaboration, the federated research theme of IPAL was image processing, in accordance with the evolution of the computer science in the field of creation and manipulation of visual data. This theme highlighted perspectives related to retrieval of visual (more generally multimedia) documents, analysis of visual data and perception of visual data by humans. IPAL (Image Perception, Access & Language) evolved then naturally toward content-based image and information retrieval for natural and medical images. Continuing these efforts and capitalising IPAL’s experience towards natural and medical image/information access, IPAL concentrates its actual research themes around two axes/teams: MIU (Medical Image Understanding) targeting semantic and cognitive exploration of medical images for diagnosis and prognosis; and PAWM (Pervasive Access and Wellbeing Management) focusing on ambient intel-
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ligence1 dedicated to ageing and dependant people. The global framework is related to pervasive2 access to information, involving continuous learning algorithms, reasoning (visual reasoning, meta-rules…) and humanmachine confluence3. In the pervasive exploration/understanding processes, aspects related to explicit and implicit knowledge modelling will be developed by extension of the actual semantic indexing and retrieval algorithms developed in IPAL. The exploration approach needs to be confluent for the user, enabling the generation of a new knowledge (cognitive medical image) as an ambient active ubiquitous assistance approach (ambient assistive living).



PROTOTYPES & COLLABORATIONS One of the recent success stories related to IPAL/MIU concerns the breast cancer grading assistance for prognosis support. In this sense, the MICO prototype: MICO – Cognitive Virtual Microscopy for Breast Cancer Grading, a CNRS-I2R-NUS-UJF common copyright (2009) represents a mature technology in a transition phase between the POC (Proof of Concept) and the POV (Proof of Value). In this sense, the project MICO (COgnitive MIcroscope: A cognition-driven visual explorer for histopathology, an application to breast cancer grading) has been recently granted by the Technologies for Health programme (TecSan) of the French National Research Agency (Agence Nationale de la Recherche - ANR). This project is the first



ANR project proposed and led by IPAL and it will allow us to work with well-known collaborators such as University Joseph Fourier, Grenoble;University Pierre et Marie Curie, Paris; TRIBVN, Chatillon; THALES-TCF; Pitié-Salpêtrière Hospital, Paris and AGFA Healthcare. A second prototype of IPAL/PAWM concerns an interactive IPTV system for ageing with dementia. It uses technologies like NFC (Near Field Communication, ex. RFiD), available networks (4G, Wiimax, Wifi), urban servers deployment and gateway and innovative ambient services (indoor and outdoor). This prototype is developed in the frame of the AMUPADH (Activity Monitoring and UI Plasticity for supporting Ageing with mild Dementia at Home) A*STAR SERC



project (2010-2012) involving Alexandra Hospital, I2R/A*STAR and NUS. The IPAL external funding are all based on competitive research grants and are funded by the Singaporean (A*STAR) (60%) and French agencies (ANR, ICT Asia) (40%). Following this dynamic development, the main objective of IPAL nowadays is the sustainability. In this sense, IPAL is exploring joint research initiatives in collaboration with THALES France and our Singaporean partners around image and video analysis. F LEFT PAGE Fusionopolis TOP Working on the IPTV prototype of the Ambient Assistive Living platform of IPAL BOTTOM IPAL Team: IPAL Team with the MICO (COgnitive MIcroscope) prototype for breast cancer grading (histopathology) during I2R/A*STAR’s TechFest 2009. From left to right: Ludovic Roux (IPAL/UJF), Nicolas Lomenie (IPAL/UPD), Mounir Mokhtari (IPAL/TELECOM), Daniel Racoceanu (IPAL/CNRS IPAL co-Director), Hamdi Aloulou (IPAL PhD student), Joreis Ong (IPAL engineer / SMA) NOTES 1 Ambient Intelligence (AmI) - describes a pervasive, transparent infrastructure able to observe people without interfering in their life, supplying an intelligent environment to adapt to the needs and requirements of the user and the environment itself. 2 Pervasive access to information = i.e. acceding to the information as an explorer, without knowing everything about the area, huge image, or environment explored, but only with a limited – a priori – knowledge about it. 3 Human-machine confluence = a very natural, easyto-use way of interacting with a machine/ platform.
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