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Objectives of the project

In COMMODITY12 we are motivated by diabetes type 1 and 2
and their interaction with cardiovascular co-morbidities. In
particular, we interested in understanding the behaviour of diabetes
with respect to the multi-parametric physiological measurements
of the patient as put in relation to his genetic data, his life-style and
surrounding environment.

The objectives that we want to reach are summarised as follows:

e Improve: current medical care of diabetes and diabetes
guidelines.

e Develop: a system that can perform an intelligent analysis of
the data of the patient and provide relevant advice to the
healthcare provider.

e Empower: the patient to have full power on his own medical
data.

e Enable: the patient to have the desired life-style by keeping a
high standard of care.

o Identify: relationship between Diabetes and Cardiovascular
diseases and between treatment and well-being of the patient.

e Incorporate: artificial intelligence techniques in day to day
medical care

e Disseminate: scientific results in industry, healthcare centers
and medical informatics conferences.

By achieving the objectives proposed above we hope to change the
traditional approach to handle diabetes and cardiovascular diseases
and propose a medical device that will enable doctors and patients
to facilitate their day to day activities.

SCENARIO

Project Description

In COMMODITY12 we will build a multi-layered multi-
parametric infrastructure for continuous monitoring of diabetes
type 1 and 2. The COMMODITY12 system will exploit multi-
parametric data to provide healthcare workers and patients, with
clinical indicators for the treatment of diabetes type 1 and 2.
COMMODITY12 will focus on the interaction between diabetes
and cardiovascular diseases. For that purpose, we propose a four-
layered platform structured as follows:

e Body Area Network Layer (BAN): this layer will employ
sensors from the BodyTel Personal Health System (PHS) and
additional Bluetooth sensors to monitor the patient
physiological signals. This layer will perform multi-parametric
aggregation of data for the Smart Hub layer.

e The Smart Hub Layer (SHL): the BodyTel PHS at this layer
receives aggregated data from the BAN and applies machine
learning to classify the signals and provide indications about
abnormalities in the curves. SHL will communicate with DRR
over the cell-phone network.

e The Data Representation And Retrieval Layer (DRR): this
layer, based on the Portavita PHS to manage Electronic Health
Records (EHR), interfaces to the SHL and utilises existing
medical data to perform information retrieval and produce
structured information for the agents at the AIL.

e The Artificial Intelligence Layer (AIL): this layer uses the
DRR layer to retrieve structured background knowledge of the
patient for intelligent agents applying diagnostic reasoning to
the patient's condition.

The system will be validated with diabetes (type 1 and 2) with a
pilot in the form of a trial in Poland and Switzerland.

Mr Lisowski is a 55 years old Polish carpenter that has developed diabetes type 2 due to his lifestyle. His medical doctor, Dr Nowak,
decides to monitor him closely by using the COMMODITY 12 system. Although Mr Lisowski lives far away from the hospital, his doctor is
able to check his glucose, blood pressure, weight, breath and ECG with the use of point-of-care sensors and a smartphone enabling remote
communication with the COMMODITY 12. Thanks to these sensors, the body area network and the smart hub of COMMODITY12, an
irregular breathing and ECG disturbances are observed. The Al layer of COMMODITY 12 correlates this data with existing patterns for
sleep apnoea and arrhythmia, helping to early diagnose and cure these conditions in this patient.
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The main focus of the COMMODITY 12 platform will be on correlating the
multi-parametric data with established biomedical knowledge to derive
clinically relevant indicators.

Expected Results

COMMODITY 12 will improve the management of multi-parametric medical
data for the daily care of diabetes. It will improve the healthcare workers’
interpretation of the patient medical status, and support the coordination of the
care. The early warning functionality will improve the emergency care
process, and reduce hospitalization rate.

COMMODITY12 will allow for continuous monitoring of physiological
signals as related to the status of disease, current treatment, and patient
lifestyle. COMMODITY 12 artificial intelligence will produce new knowledge
about the management of diabetes, advancing the state-of-the-art.

The system will take the benefit of built-in medical algorithms, Artificial
Intelligence, and accumulation of knowledge. In particular, it will allow for
cross-comparisons, and benchmarking of different approaches used for the
management of diabetes, and its co-morbidities.

Using an ICT system that manages the personalized medical treatment
protocol, COMMODITY 12 will support task delegation from doctors towards
nurse practitioners and even patients and so it will reduce the need for
meetings between the care giver and his patient.

COMMODITY 12 will improve standards applicable for multilayered multi-
parameteric systems for the treatment of other chronic diseases. The
COMMODITY 12 consortium will be a perfect starting point for further
development of European engagement in cutting-edge technology, and
reinforcement of European leadership and innovation capability in the area of
PHS.

COMMODITY12

Continuous Multi-parametric and Multi-layered
analysis of Diabetes Type 1 & 2

Project co-ordinator:
DFKI - German Research Center for Artificial
Intelligence

Contact person:

Dr. Oliver Keller

Tel: +49 681 85775 5327

Fax: +49 681 85775 2235
Email: Oliver.Keller@dfki.de
Website: www.commodity12.eu

Partners:

e Deutsches Forschungszentrum fir
Kunstliche Intelligenz (Germany)

e Haute Ecole Spécialisée de Suisse
Occidentale (Switzerland)

e Imperial College of Science, Technology and
Medicine (United Kingdom)

e Royal Holloway and Bedford New College

(United Kingdom)

Universytet Medyczny w Lodzi (Poland)

BodyTel Europe (Germany)

Hospices Cantonaux CHUV (Switzerland)

Centre National de la Recherche Scientifique

(France)

e Portavita BV (The Netherlands)

Timetable: from October 2011 to September 2014
Total cost: € 5,046,184

EC funding: € 3,722,000

Instrument: STREP

Project Identifier: FP7-ICT-2011-7-287841

KEYWORDS

Advanced mobile systems, Biomedical sensors,
Personalised health, eHealth networks and
architectures, Mobility of patients, Telemonitoring

@Health




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


