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Abstract

The authors present a proposal to develop intelligent assisted living environments for home based healthcare. These environments unite the chronical patient clinical history sematic representation
with the ability of monitoring the living conditions and events recurring to a fully managed Semantic Web of Things (SWoT). Several levels of acquired knowledge and the case based reasoning that
is possible by knowledge representation of the health-disease history and acquisition of the scientific evidence will deliver, through various voice based natural interfaces, the adequate support
systems for disease auto management but prominently by activating the less differentiated caregiver for any specific need. With these capabilities at hand, home based healthcare providing
becomes a viable possibility reducing the institutionalization needs. The resulting integrated healthcare framework will provide significant savings while improving the generality of health and
satisfaction indicators.
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Full Text Preview

AAL: Ambient Assisted Living

ACE: Attempto Controlled English

Al: Artificial Intelligence

BAN: Body Area Network

CAT: Computer Aided Translation

CIDERS: Clinical Integrated Discourse Extended Representation Structure
CNL: Controlled Natural Language

CORE: Clinical Observations Recording and Encoding
CPR: Computer Based Patient Record Ontology
CQA: Clinical Question Answering

DO: Disease Ontology

DR: Discourse Reasoning

DRS: Discourse Representation Structure

EHR: Electronic Health Record

FOL: First Order Logic

GS: Gold Standard

ICF: International Classification of Functionality
IE: Information Extraction

loT: Internet of Things

KAB: Knowledge Acquisition Bottleneck

KR: Knowledge Representation

LAN: Local Area Network

MEMS: Micro-Electro Mechanical Systems
NLP: Natural Language Processing

OGCP: Ontology for General Clinical Practice
OGMS: Ontology for General Medical Science
OWL2: Web Ontology Language Version 2
SNOMED-CT: Systematized Nomenclature of Medicine - Clinical Terms
SOAP: Subjective, Objective, Assessment, Plan
TM: Translation Memories

WAN: Wide Area Network

WBAN: Wireless Body Area Network

WHO: World Health Organization

WS: Web Services

WSD: Word Sense Disambiguation

References

Follow Reference

Follow Reference

Follow Reference

Follow Reference

Follow Reference

Follow Reference

Follow Reference

Follow Reference

Continue Reading (/gateway/chapter/full-text-html/213378)

Atzori L. Iera A. Morabito G. (2010). The Internet of Things: A survey.Computer Networks, 54(15), 2787-2805. 10.1016/j.comnet.2010.05.010

Bae J. Cho H. Song K. Lee H. Yoo H. J. (2012). The signal transmission mechanism on the surface of human body for body channel communication.IEEE
Transactions on Microwave Theory and Techniques, 60(3), 582-593. 10.1109/TMTT.2011.2178857

Cocosila M. Archer N. (2010). Adoption of mobile ICT for health promotion: An empirical investigation.Electronic Markets, 20(3-4), 241-250. 10.1007/s12525-
010-0042-y

Courtot M. Mungall C. Brinkman R. R. Ruttenberg A. (2011). Building the OBO foundry - One policy at a time. In CEUR Workshop Proceedings (Vol. 833, pp.
377-380).

Erden, F., Velipasalar, S., Alkar, A. Z., & Cetin, A. E. (2016). Sensors in Assisted Living. Retrieved May 30, 2016, from
https://www.researchgate.net/profile/Fatih_Erden2/publication/297659778 Sensors_in_Assisted Living A survey of signal and image processing_methods/links/s
(https://www.researchgate.net/profile/Fatih_Erden2/publication/297659778_Sensors_in_Assisted_Living_A_survey of signal_and_image processing_methods/links/

European Union. (2010). /CT & Ageing-European study on users, markets and technologies. European Commission. Retrieved from scholar.google.com/scholar?
hl=en&btnG=Search&q=intitle:ICT+&+Ageing-European+Study+on+Users,+Markets+and+T (http://scholar.google.com/scholar?
hl=en&btnG=Search&q=intitle:ICT+&+Ageing-European+Study+on+Users,+Markets+and+T)

Fillmore H. DuBard C. A. Ritter G. A. Jackson C. T. (2014). Health care savings with the patient-centered medical home: Community Care of North Carolina’s
experience.Population Health Management, 17(3), 141-148. 10.1089/pop.2013.005524053757

Fuchs, N. E., & Schneider, G. (2006). Attempto Controlled English Meets the Challenges of Knowledge Representation, Reasoning, Interoperability and User
Interfaces. American Association for Artificial Intelligence.

Fuchs, N. E. E., Kaljurand, K., & Kuhn, T. (2008). Discourse representation structures for ace 6.0. Department of Informatics, University of Zurich. Retrieved
from http:/citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.148.6989&amp;rep=rep 1 &amp;type=pdf (http:/citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.148.6989&amp;rep=rep 1 &amp;type=pdf)

Haux R. Howe J. Marschollek M. Plischke M. Wolf K. (2008). Health-enabling technologies for pervasive health care: On services and ICT architecture
paradigms.Informatics for Health & Social Care, 33(2), 77-89. 10.1080/1753815080212714018604752

Heart T. Kalderon E. (2013). Older adults: Are they ready to adopt health-related ICT?International Journal of Medical Informatics, 82(11), e209—e231.
10.1016/j.ijmedinf.2011.03.00221481631

Kaljurand K. Fuchs N. E. (2007). Verbalizing OWL in Attempto Controlled English (Vol. 258). OWLED.

Kazakov Y. Krotzsch M. R. Siman¢ik F. (2013). The Incredible ELK Journal of Automated Reasoning, 53(1), 1-61. 10.1007/s10817-013-9296-3

https://www.igi-global .com/gateway/chapter/213378 2/4


https://www.igi-global.com/gateway/chapter/full-text-html/213378
https://www.researchgate.net/profile/Fatih_Erden2/publication/297659778_Sensors_in_Assisted_Living_A_survey_of_signal_and_image_processing_methods/links/56e18f9508ae40dc0abf5111.pdf
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:ICT+&+Ageing-European+Study+on+Users,+Markets+and+T
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.148.6989&amp;rep=rep1&amp;type=pdf

04/02/23,10:29 Healthcare Computer Reasoning Addressing Chronically 11l Societies Using IoT: Deep Learning Al to the Rescue of Home-Based Healthcare. ..

Kozar-Westman, M., Troutman-Jordan, M., & Nies, M. A. (2013). Successful aging among assisted living community older adults. Journal of Nursing Scholarship,

Foll Refi
CTOWREIBIeNC®  45(3), 238-46. http://doi.org/10.1111/jnu. 12027

Li R. Lu B. McDonald-Maier K. D. (2015). Cognitive assisted living ambient system: A survey.Digital Communications and Networks, 1(4), 229-252.

Follow Reference .
10.1016/j.dcan.2015.10.003

Liu K. Hogan W. R. Crowley R. S. (2011). Natural Language Processing methods and systems for biomedical ontology learning.Journal of Biomedical Informatics,

Foll Refi
CTOWREIBIBNC®  44(1), 163-179. 10.1016/j.b1.2010.07.00620647054

Loader B. D. Hardey M. Keeble L. (2008). Health informatics for older people: A review of ICT facilitated integrated care for older people.International Journal of

Follow Reference . X
Social Welfare, 17(1), 46-53. 10.1111/j.1468-2397.2007.00489.x

Memon M. Wagner S. Pedersen C. Beevi F. Hansen F. (2014). Ambient Assisted Living Healthcare Frameworks, Platforms, Standards, and Quality

Follow Reference i .
Attributes.Sensors (Basel, Switzerland), 14(3), 4312-4341. 10.3390/514030431224599192

Mendes, D., Rodrigues, 1. P., & Baeta, C. F. (2013). Enrichment/Population of customized CPR (Computer-based Patient Record) ontology from free-text reports
for CSI (Computer Semantic Interoperability). International Journal of E-Health and Medical Communications. Retrieved from
http://www.ejhi.net/ojs/index.php/ejhi/article/view/194 (http://www.ejhi.net/ojs/index.php/ejhi/article/view/194)

Mendes D. J. M. Rodrigues I. P. Baeta C. F. Solano-Rodriguez C. (2015). Extended Clinical Discourse Representation Structure for Controlled Natural Language

Follow Reference .. .. . . .
Clinical Decision Support Systems.International Journal of Reliable and Quality E-Healthcare, 4(2), 1-11. 10.4018/IJRQEH.2015040101

Meystre S. M. Savova G. K. Kipper-Schuler K. C. Hurdle J. F. (2008). Extracting information from textual documents in the electronic health record: A review of
Follow Reference recent research.Yearbook of Medical Informatics, 128—144. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/18660887
(http://www.ncbi.nlm.nih.gov/pubmed/18660887)18660887

Mowafey, S., & Gardner, S. (2013). Towards ambient intelligence in assisted living: The creation of an Intelligent Home Care. Science and Information
Conference. Retrieved from http://ieeexplore.icee.org/xpls/abs_all.jsp?arnumber=6661717 (http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6661717)

Ogbuji C. (2011). A Framework Ontology for Computer-Based Patient Record Systems. In Proceedings of the ICBO: International Conference on Biomedical
Ontology (pp. 217-223).

Petrova A. Ma Y. Tsatsaronis G. Kissa M. Distel F. Baader F. Schroeder M. (2015). Formalizing biomedical concepts from textual definitions.Journal of Biomedical

Follow Reference .
Semantics, 6(1), 22. 10.1186/s13326-015-0015-325949785

Rashidi P. Mihailidis A. (2013). A Survey on Ambient-Assisted Living Tools for Older Adults.IEEE Journal of Biomedical and Health Informatics, 17(3), 579-590.
10.1109/JBHI.2012.223412924592460

Follow Reference

Roberts A. Gaizauskas R. Hepple M. Demetriou G. Guo Y. Roberts I. Setzer A. (2009). Building a semantically annotated corpus of clinical texts.Journal of

Follow Reference . . . A
Biomedical Informatics, 42(5), 950-966. 10.1016/j.jbi.2008.12.01319535011

Smith B. Ashburner M. Rosse C. Bard J. Bug W. Ceusters W. Lewis S. (2007). The OBO Foundry: Coordinated evolution of ontologies to support biomedical data
integration.Nature Biotechnology, 25(11), 1251-1255. 10.1038/nbt134617989687

Follow Reference

Follow Reference Smith B. Brochhausen M. (2010). Putting Biomedical Ontologies to Work.Methods of Information in Medicine, 49(2), 135-140. 10.3414/ME930220135080

Spasic I. Ananiadou S. McNaught J. Kumar A. (2005). Text mining and ontologies in biomedicine: Making sense of raw text.Briefings in Bioinformatics, 6(3),

Foll Refe
oW REIGTeNCe 539251, 10.1093/bib/6.3.23916212772

Studer, R., Fensel, D., Decker, S., & Benjamins, V. R. (1999). Knowledge engineering: Survey and future directions. Lecture Notes in Computer Science, 1570, 1—

Follow Reference )
23. http://doi.org/10.1007/10703016 1

Vallejo M. Recas J. del Valle P. G. Ayala J. (2013). Accurate human tissue characterization for energy-efficient wireless on-body communications.Sensors (Basel,

Foll Refe
CIOWREIETENCe s witzerland), 13(6), 7546-7569. 10.3390/513060754623752565

Follow Reference Wegmiiller, M. S. (2007). Intra-Body Communication for Biomedical Sensor Networks. ETH, (17323). http://doi.org/10.3929/ethz-a-005479240

WHO . (2001). The International Classification of Functioning. Disability and Health. World Health Organization, 18, 237.

Follow Reference .
doi:10.1097/01.pep.0000245823.21888.71

Wong, W., Liu, W., & Bennamoun, M. (2012). Ontology learning from text: A look back and into the future. ACM Comput. Surv., 44(4), 20:1-20:36.

Foll Refi
CTOWREISIENC®  httpy//doi.org/10.1145/2333112.2333115

Ylisaukko-oja A. Vildjiounatie E. Mantyjarvi J. (2004). Five-Point Acceleration Sensing Wireless Body Area Network - Design and Practical Experiences.Eighth

Follow Reference . .
International Symposium on Wearable Computers. 10.1109/ISWC.2004.22

Yoo, H.-J., & Bae, J. (2013). Low energy wireless body area network systems. In Wireless Symposium (IWS), 2013 IEEE International (pp. 1-2).

Foll Refi
CTOWREISIeNC®  http://doi.org/10.1109/IEEE-IWS.2013.6616846

Yoo 1. Alafaireet P. Marinov M. Pena-Hernandez K. Gopidi R. Chang J. F. Hua L. (2012). Data Mining in Healthcare and Biomedicine: A Survey of the

Follow Reference . .
Literature.Journal of Medical Systems, 1-18.21537851

Zouaq, A., & Nkambou, R. (2010). A Survey of Domain Ontology Engineering: Methods and Tools. Advances in Intelligent Tutoring Systems, 103—119.

Foll Refi
CTOWREIBIENT®  http://doi.org/10.1007/978-3-642-14363-2_6

Request Access

You can send your institution's librarian a request to access this chapter. You can also purchase this title on the IGI Global bookstore (/chapter/healthcare-computer-reasoning-addressing-
chronically-ill-societies-using-iot/213378).

« Invalid username or password. Please try again, or contact eresources@igi-global.com (mailto:eresources@igi-global.com) for assistance.

Username or email:

mjl@uevora.pt

https://www.igi-global .com/gateway/chapter/213378 3/4


http://www.ejhi.net/ojs/index.php/ejhi/article/view/194
http://www.ncbi.nlm.nih.gov/pubmed/18660887
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6661717
https://www.igi-global.com/chapter/healthcare-computer-reasoning-addressing-chronically-ill-societies-using-iot/213378
mailto:eresources@igi-global.com

04/02/23,10:29 Healthcare Computer Reasoning Addressing Chronically 11l Societies Using IoT: Deep Learning Al to the Rescue of Home-Based Healthcare. ..

Password:

LogIn >

Forgot individual login password? (/gateway/login/reset-password/)

Create individual account (/gateway/login/create-account/)

Research Tools
Database Search (/gateway/) | Help (/gateway/help/) | User Guide (/gateway/user-guide/) | Advisory Board (/gateway/advisory-board/)

User Resources
Librarians (/gateway/librarians/) | Researchers (/gateway/researchers/) | Authors (/gateway/authors/)

Librarian Tools
COUNTER Reports (/gateway/librarian-tools/counter-reports/) | Persistent URLs (/gateway/librarian-tools/persistent-urls/) | MARC Records (/gateway/librarian-tools/marc-records/) | Institution
Holdings (/gateway/librarian-tools/institution-holdings/) | Institution Settings (/gateway/librarian-tools/institution-settings/)

Librarian Resources
Training (/gateway/librarian-corner/training/) | Title Lists (/gateway/librarian-corner/title-lists/) | Licensing and Consortium Information (/gateway/librarian-corner/licensing-and-consortium-
information/) | Promotions (/gateway/librarian-corner/promotions/) | Online Symposium Series (/gateway/librarian-corner/online-symposium-series/)

Policies
Terms and Conditions (/gateway/terms-and-conditions/)

(http://iwww.facebook.com/pages/IGI-
Global/138206739534176?ref=sgm)

(http://twitter.com/igiglobal)
(https://www.linkedin.com/company/igiglobal)

Proud Supporter (http://www.world-
of WFCF forgotten-
T T S il dren.org)

(https://publicationethics.org/category/publisher/igi-
global)

Copyright © 1988-2023, IGI Global - All Rights Reserved

https://www.igi-global .com/gateway/chapter/213378 4/4


https://www.igi-global.com/gateway/login/reset-password/
https://www.igi-global.com/gateway/login/create-account/
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl00$cphMain$cphSection$ucTitleRecommendation$ucGenericLogin$lnkLogin", "", true, "GenericLogin", "", false, true))
https://www.igi-global.com/gateway/
https://www.igi-global.com/gateway/help/
https://www.igi-global.com/gateway/user-guide/
https://www.igi-global.com/gateway/advisory-board/
https://www.igi-global.com/gateway/librarians/
https://www.igi-global.com/gateway/researchers/
https://www.igi-global.com/gateway/authors/
https://www.igi-global.com/gateway/librarian-tools/counter-reports/
https://www.igi-global.com/gateway/librarian-tools/persistent-urls/
https://www.igi-global.com/gateway/librarian-tools/marc-records/
https://www.igi-global.com/gateway/librarian-tools/institution-holdings/
https://www.igi-global.com/gateway/librarian-tools/institution-settings/
https://www.igi-global.com/gateway/librarian-corner/training/
https://www.igi-global.com/gateway/librarian-corner/title-lists/
https://www.igi-global.com/gateway/librarian-corner/licensing-and-consortium-information/
https://www.igi-global.com/gateway/librarian-corner/promotions/
https://www.igi-global.com/gateway/librarian-corner/online-symposium-series/
https://www.igi-global.com/gateway/terms-and-conditions/
http://www.facebook.com/pages/IGI-Global/138206739534176?ref=sgm
http://twitter.com/igiglobal
https://www.linkedin.com/company/igiglobal
http://www.world-forgotten-children.org/
https://publicationethics.org/category/publisher/igi-global

