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Abstract

We described an innovative solution for treatment and healthcare of a patient in hospitals and clinics by collecting some
information from previous research where the patient needs a quick response on the basis of precise, accurate and reliable results.
We are talking about a system for 24/7 monitoring of patient’s health and vital signs and also can keep a record of all the data
with less human efforts. Using wearable biosensor devices and ICT (Information and Communication Technology) in
combination with algorithms for an intelligent system to sense, analyze, display, record and alarm/alert in real time. We have
described the system and its applications for smart hospitals to work more efficiently, fast, more reliable with precision, accuracy
and time saving more remarkable increase the ratio for lifesaving and life expectancy rather than other conventional methods
adopted for healthcare used in hospitals.
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Introduction Particularly, the combination of biomedical

Healthcare with Smart, efficient and quick response ~ equipment and IT infrastructure is playing an
is always a challenge worldwide that’s why importantrole to

development in the methods of traditional medicine

and healthcare systems/technology is most widely ~make this dream come true for smart hospitals 0.
emerging part for researchers as well as for industries ~ Especially, the dominance of smartphones, powerful,
00. Using precise technologies increases not only ubiquitous smart sensors, wireless technology,

solution for healthcare but also survival rate, safety, software’s and data storage can make possible the
and life expectancy 0. infrastructure for a state of the art smart hospital 0.

Hospitals need to leverage information and It is required to create an IT framework and smart
communications technology (ICT) to improve their ~ devices that are extremely limber so that heedless of
operational and management efficiency and lower What is coming along in the next few decades the IT
their operating costs to ensure people's health while ~ solution is already there and we can easily consume
contributing to sustainable social development 0. As the new technology 0. As we can see the
the demand for healthcare system increasing advancement is coming day by day in the biomedical
worldwide because modern medicine is changing to  engineering and clinical processes like biomedical
the digital data science, current methods for handling ~ €quipment with high precision sensors for heart rate,
huge data cannot meet the requirements, it will raise ~ body temperature, humidity, bio transducers,
the probability of risk, unsatisfactory results, and  €lectrochemical biosensors, piezoelectric sensors and
services 0. Finally, to escape from this rising amount ~ Quartz crystal microbalance as a biosensor and a lot
of problem and conflicts intelligent approaches are ~ Of more. Hospitals should be smart because
required 0, O to give the people the best healthcare ~ conventional and efficient processes cause major

solutions more efficiently, quickly and without any ~ Waste of time in staff daily activities. A hospital must
misleading results. be considered by definition a streamlined

organization; whatever happens, must be alert, and
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should trigger the related procedure. Time is never to
be wasted, proper workflow management should be
in place for system-to-system, system-to-human and
human-to-human communications 0.

The novel feature of smart hospitals

The smart hospital will have a fully automatic and
integrated electronic medical data (base) record
system. As the data from the biosensors system will
be accessible to be displayed on Smartphone and
IPad. It will also be recorded for future reference in
parallel on a storage server, so rather having a
number of various clinical systems, there will be only
one huge incorporated platform. Just like having a
big highway with much extra line we might have no
need for it now, but as we grow later so we are ready
to adopt that extra line without any system updating
or any changes in the infrastructure 0.

This evolution is involving human into system
mechanism 0 because human and computer are
excellent combinations as both have different
intelligence but when both are combined they are
more powerful, then we can imagine. It means to
combine two main intelligent system of the world
together 0, 0.

Current advancement in technology of network &
sensors, integrated circuits with less power
requirement, and high data wireless communication
systems have to make a path to design the low-cost
and low-power, abstract, less weighted, and
intelligent physiological and medical sensor modules
0. This evolution of technology enables us to imagine
the system that can make the world a better place, so
this is why quick response and reliable results for
patients in hospitals and clinics are becoming more
and more important 0.

These advancements are making huge expectations
and contribution to the future smart world, where
people will be able to monitor their health, to some
extent which will make a person healthcare
administrative and keep himself away from hospitals
and doctors. It would bring an economic relief and
reduce stress working hours in hospital as well as
clinics. There is obvious inflection change from
measuring our health by the physical entity to sensors
that attenuate in the background and track essential
measurement 0. Most of the people are now
interested to personally know about their health and
are their healthcare supervisors. This proposal could
be explaining by term called “Quantified Self” where
one can personally manage their health track such as
sleeping patterns, blood pressure, calories, and body
fats etc 0. This paper will provide a short and brief

introduction and review of smart healthcare solution
in hospitals, discusses the future of healthcare and
solution for quick response to the consumer
(patients).

Principle of Operation for Smart

Hospitals

Hospitals and other healthcare facilities require huge
demand for intelligent solutions, so that they can
meet the requirement of the 92%+ of doctors with
handheld devices to connect to the large number of
medical devices that increasingly are connected over
Wi-Fi to render real time observance, accurate
measurement, locating, and support patient-centered
change of state Error! Reference source not found..

"Smart Hospital* solutions effectively lower
operating costs for hospitals, reduce medical
accidents, facilitate managers' doctor’s/nurses,

supervisory efforts, improve response for the patients
and service experience. A major part of this
innovative system will consist of a wearable device
for patients, a combination of hardware, biomedical
sensors, and software, this device will be connected
to a centralized data server through Wi-Fi (WLAN)
to make them able to communicate with
Smartphone’s, Tablets and personal computers using
the same network 0. So if a patient’s vital sign
changes it will be recorded by the biosensors, process
optimize and analyze by pre-define software, then
the same data will be sent simultaneously to the
wireless network from the device on the patient body
to data server for future reference and record keeping,
also a forewarn will be send straight to the patient’s
nurse and doctors on their smartphones or tablet
using the same network. Eventually which result in
reducing time spent on diagnoses, watching monitors
and paper reports. So, the staff nurse and doctors can
easily handle the situation of the subject as they have
the result of the patient condition from the smart
device patched to the subject body 0.

Keeping these future needs and requirement in mind,
we came up with this idea to review the literature and
research studies. In fact, it is very easy and
straightforward to implement in the current
infrastructure, Because the Smartphone, tablets, and
wireless technology have played a very vital role in
evolving daily life activities, and yet we can get huge
advantage in medical/clinical sciences to save time,
improve the healthcare system and increase longevity
with quick response and reliable results. Pervasive
computing provides huge opportunities for creating
smart health services as essential part of future
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healthcare concepts 0. it is the need for our today’s
and future.

The biosensor is a new interfacing technology which
seamlessly is incorporated in such environment
which offers various forms of customized and
situation adapted medical support, containing
assistance and guidance to carry out daily activities,
nursing consumer health conditions, improving
patient health, providing access to medical
emergency and also social access. It would be like
giving a vast choice of different applications and
services, smart healthcare system has the potential of
bringing medical, social and economic benefits to
various interested parties 0. The purpose is to
enhance  comfort,  supporting  independence
improving emergency response, including disease
discovery, hindrance, and forecast eventually
increasing the lifesaving and life expectancy.
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Application Scenario

Hospitals are patient-centric during their IT-based
development process, which requires that the
information resource sharing platforms of hospitals
be based on EMR. Hospitals need to efficiently apply
information resources to clinical treatment and
operational management by conducting medical and
management services surrounding EMR 0.

Requirement analysis for smart
hospitals

1. Establish an enterprise master patient index
(EMPYI).

2. Connect all information systems of a hospital.

3. Create complete EMR for every patient.

4. Reuse information resources of hospitals.

5. Build an essential public health service platform.
6. Ensure interconnection with external systems.
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Figure 1: Overview of the EMR-based Integrated Information Platform Solution

Figure 1 lllustrates the application scenario of the
EMR based smart system which is an integrated
platform for information system and storage. We
have to build an integrated information platform
which collects, stores, and collectively manages
EMR information, and is connected with the clinical
information system and the management information
system. With this platform, hospitals can share
information  resources internally and remain
connected with external systems throughout the
clinical treatment processError! Reference source

not found., 0. This can cover all of the following
needs according to the situation:

Focuses on patients and consolidates information
resources.

Provides effective support for doctors to make
clinical decisions based on results collected by the
device patched at the patient’s body. Helps hospitals
administrative  management  departments make
decisions on operational management. Achieves
efficient regional medical collaboration based on
information exchanges and sharing.
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As the wireless local area network (WLAN)
technologies are increasingly mature and hospitals
are on their way to IT-based development, use of
WLAN has become a trend for hospitals. Medical
data needs to be strictly protected, and patient data
cannot be stolen. The wireless network system may
interfere with medical devices and have radiation that
affects people's health. A stable network system is a
basic guarantee for normal service operations of
hospitals. The network must have a very low latency
0.

Smart network and communication

systems for smart hospitals

The Huawei remote smart Solution enables wireless
access from personal computers (PCs), personal
digital assistants (PDAs), handheld devices, wireless
healthcare trackers, and many other devices with the
wireless network to support hospital staff's activities,
such as wireless ward routine visits, asset
management, personnel tracking, and online access to

Inquire about medical records/
Information

Enter/Modify doctor’s instructions
Follow/Record doctor’s

~ | instructions

Nurse
[o=1111V:4

-

Mobile

Instructions for seeing a Wireless
doctor
Queue management system

<

-

guide to
seeing a
doctor

information. Having these wireless networks in the
hospitals, we can provide available medical and
emergency services for patients, thus developing the
work efficiency of hospitals staff 0.

Most of the available systems for detection and
prevention of medical assistance rely on falls and
symptoms of heart issues and failure as their main
application. Specifically fall detection becoming
more important as recent statistics show that more
than 30% of the people aged 65 years or more fall
once a year, the same goes for 50% of the people
aged over 80 years falls once a year 0. More or less
one-fourth of these cases, subject suffer serious
trauma with prolonging influence on their good
power and independence 0. Many cases of these falls
appear when subject is unaccompanied, many
projects and proposal started to create remote
emergency instruments, which could incapacitate
people to call for help in a situation of urgency 0.

A
p)
.l

Nurse workstation l Remote nurse ‘

& | Assetstracking

Patient tracking

Figure 2: Application scenarios of the Mobile Smart Hospitals Healthcare Solution.

Figure 2 describes the working phenomena of the
smart hospital with the remote access to the data base
and sensors patched with the patient. For such
situation, remote (mobile) solution are a promising
choice, confirmed ground information present that
patients using those devices with them are simply
easy and convenient to find out about their daily
health and keep the record and provide them services
if there is any negative change in their vital signs.
Consequently, ~ numerous  research  projects
established prototypes of highly precise, sensitive

devices and elements being worn by the patient
allowing the detection of any problem with without
using any additional technology 0.

Now a day’s treatment and medical science involve
more data and information rather than biological
information and treatment for the patients in the
hospitals 0-0. The proposed solution of the self-
assisted healthcare system is example psychological
feature of computing project that must bring a natural
phenomenon  between  doctors/clinicians &
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biomedical data and could play a vital role in the
evolution of a smart healthcare solution and would
improve patient health safety 0.

Vision for future

Smart life bed

The smart system would comprise of two parts, bed
coverlet, and a monitor. The Life Bed coverlet
monitors the patient heartbeat, respiration, and
movement. The mattress cover with an integrated
sensors array, comprising of pressure switches O.
Display monitor shows this information, and also
send it to the central systems in the hospital. Fig. 2

shows diagram of health monitoring system the
mattress senses the vibration changes in the patient,
the heartbeat, and breathing rate. It can identify the
larger movements if the patient is moving or turning
around. For example, if the patient is getting close to
the edge of the bed, and the weight distribution does
not show that they are sitting, then the network is
enquired. If the fall bars are not recorded present on
that particular bed, an alarm is triggered. The life bed
system alerts nurses of check the patient condition
using hospital’s existing nurse call and paging
systems [38].
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Figure 3. Network map for data aggregation in the smart hospital environment

Figure 3 illustrates the communication and data flow
chart of the smart hospital call and alarming system.
The alarm is triggered if breathing halts or heartbeat
become too low or too fast. Data is repeatedly sent to
life bed display monitor. To send the alert, a wireless
call system is incorporated in the network of life
beds, and it is used to page or call the designated
nurses in the hospital to an imminent problem.
Fundamentally, it performs a high level of intensive
care for biometric signs for each patient in the
hospital, without the requirement of employing more
staff. Regularly it allows interference before a fall
occurs, or medical staff to be notified within seconds
of a problem situated. An added benefit is a different
take on the ability to detect when a patient is sitting
up on the edge of the bed. While they have been
suggested to get bed rest, hospital staff can be
notified by that bed; the very

Incorporated heterojunction smart
network and calling system

There are many other ways and solution to reach the
goal of smart healthcare solutions i.e. we have an
application of sophisticated technology of “Watson
Content Analytics.” Technologically, “Watson”
consists of diversified algorithms, developed in the
linguistic unit of innovative computer research to
present the capability of the Deep QA technologies 0.
The converse is, that Watson can sense, so it needs
accurate user interfaces, to update Watson current
algorithms, precise as they are very far from being
usable for the unexperienced user 0. Once Mark
Weiser (1991) explains his vision about fading
computing by his well-known sentence “the most
profound technologies are those that disappear 0. We
have changed this and develop it further more "The
best technologies are those who are in the direct
workflow,” and practically not sensed as such 0.

Studies of smart healthcare solutions and smart
hospital are uncommon up to now, a search in the
Web of Science as of December, 30, 2014 were
having only 22 hits “smart hospital” Most
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outstanding example projects on activity recognition
for the hospitals, carried out by group around Jesus
Favela 0 they formulated a solution for automatic
computation of hospital staff activities, where they
discipline a Hidden Markov Model (HMM) draw the
context information to the users. The knowledge of
authors is known as iHospital which have an
extremely synergistic smart environment
concentrated on heterogeneous computing devices as
shown in Figure 4 0.

Wireless Paging System

S

rt hospital nurse call system

Figure 4: lllustration of smal

Information and storage for smart

hospitals

Information technology performs a significant role in
the development of the smart healthcare solutions in
a way that any context that can be used to evaluate
the condition of the subjects (patients, objects,
places), considering to be related to the connection
between a consumer and a present computer program
0. A literary study provides an excellent overview of
the information about artificial intelligence and if that
information is redefined repeated and ubiquitously,
then how it is possible for users to make a precise
model of data that is constantly evolving in this
digital world? Incase negotiation with the system is
adapted, so how do the users should avoid delays in
human activities? Similarly, computing knowledge
by accenting the features of entropy is the concept of
stochastic processes and computation 0. It was
introduced in 1960 as an economical substitute to
predictable computing. It is incomparable in the way
that it characterizes and processes context the order
of digitized probability and utilize less complex
arithmetic units; it was a primary design used in the
past — because it has small and limited computation
capabilities and wrong results 0. While, the Bayesian
computational techniques such as Markov chain
Monte Carlo (MCMC), Sequential Monte Carlo

(SMC), and Approximate Bayesian Computation
(ABC) techniques were matured and had to change
the exercise of Bayesian statistics, nevertheless novel
possibilities have been introduced with development
of monolithic, multidimensional and composite
dataset 0. Stochastic computation is a solution for the
creation of robust and low power systems-on-chip
(SOC) in nanoscale process technology which will be
versatile for smart healthcare solution to enhance
hospitals environment as well as services to patients
and consumerO0, 0.

Conclusion

Clinics and Hospitals are the foundation and
groundwork for better healthcare services, and they
must require to systematically deliver the finest and
high-quality services solution with precise, accurate
and reliable outcomes at the most economical cost
ever possible. Each day there are more and more
demand for quick and precise healthcare solutions
that can be met in a time with effective results. As
hospitals are in a strict environment to deliver
services to patients in less time. The basic challenge
is that most progressive and innovative technologies
for healthcare reside in heterogeneous
systems. Hospitals are required to espouse latest
technologies and make developmental strategies to
ensure safe and secure access to analyze patient
condition efficiently and precisely share information
with Professionals and caregivers/ nurse. Allowing
greater outcomes in both economic and medical
processes by reducing time to action and lowering the
cost as well as human efforts. Smart healthcare is a
solution for hospitals with extensive and distributive
IT infrastructure that ensure the clinical &
administrative workflow and communications in the
most reliable and well corporate manner. A smart
healthcare center is outfitted with highly
sophisticated technologies like smart & intelligent
communication systems, critical and emergency
medical devices, sensor modules, hospital control and
management system, communication and data
storage tools, etc. Which helps in enhancing doctors
and medical professional’s productivity, clinics, and
hospital services, ensure good quality of results,
customer safety, and overall patient’s experience.
Smart hospital makes development in quality of
service for patient healthcare and enhancing
workflow and efficiency of the doctors and hospital
staff. A system with automated and intelligent
technologies can be deployed to enhance the quality
of outcomes i.e. availability, safety & reliability,
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efficiencies and more importantly impact on the life
expectancy.

References

[1] Oeppen J, Vaupel JW. Demography-Broken limits to life
expectancy. Sci 2002; 296(5570):1029-1031.

[2] Holzinger A, Stocker C, Ofner B, Prohaska G, Brabenetz A,
Hofmann-Wellenhof R. Combining HCI, Natural Language
Processing, and Knowledge Discovery—Potential of IBM Content
Analytics as an assistive technology in the biomedical domain.
Springer Lecture Notes in Computer Science LNCS 7947,
Springer, Heidelberg, Berlin, New York 2013; pp. 13-24.

[3] Weiser M, Gold R, Brown JS. The origins of ubiquitous
computing research at PARC in the late 1980s. Ibm Sys J 1999;
38(4):693-696.

[4] Demiris G, Rantz MJ, Aud MA, Marek KD, Tyrer HW, Skubic M,
Hussam AA. Older adults' attitudes towards and perceptions of
‘'smart home' technologies: a pilot study. Med Informatics Internet
in Med 2004; 29(2):87-94.

[5] Holzinger M, Jurisica A, Dehmer Knowledge Discovery and
interactive Data Mining in Bioinformatics, State-of-the-Art future
challenges and research directions. BMC Bioinfor 2014; 15(Suppl
6):11.

[6] Holzinger C, Ofner A, Stocker G, Brabenetz B, Prohaska A.
Hofmann-Wellenhof: Combining HCI, Natural Language
Processing, and Knowledge Discovery, Potential of IBM Content
Analytics as an assistive technology in the biomedical domain.
Lecture notes in Computer Science, Springer, Heidelberg, Berlin,
New York, 2013; Vol 8127:13-24.

[7] Holzinger A, Nischelwitzer A, Friedl S, Hu B. Towards lifelong
learning, three models for ubiquitous applications. Wireless
Communications and Mobile Computing, 2010; 10(10):1350-
1365.

[8] Kieseberg P, Hobel H, Schrittwieser S, Weippl E, Holzinger A.
Protecting Anonymity in the Data-Driven Medical Sciences. In:
Holzinger A, Jurisica I. (eds.) Interactive Knowledge Discovery
and Data Mining, State-of-the-Art and Future Challenges in
Biomedical Informatics. Springer Lecture Notes in Computer
Science, Springer, Berlin, Heidelberg 2014; Vol 8401:303-318.

[9] Holzinger A, Dehmer M, Jurisica I. Knowledge Discovery and
interactive Data Mining in Bioinformatics, State-of-the-Art future
challenges and research directions. BMC Bioinformatics, 2014;
15(Suppl 6):11.

[10] Holzinger A. On Knowledge Discovery and Interactive
Intelligent Visualization of Biomedical Data. Challenges in
Human Computer Interaction & Biomedical Informatics, DATA,
2012; 9-20.

[11] Informatics. In: DATA 2012. Jonathan Carroll, Assistant Vice
President of Enterprise IT, UConn Today 2012; 9-20.

[12] Schirner D, Chowdhury K, Padir G, Erdogmus S. The Future of
Humanin the LoopCyber-Physical Systems. Computer 2013;
46(1):36-45.

[13] Holzinger A. Human Computer Interaction & Knowledge
Discovery (HCI-KDD), What is the benefit of bringing those two
fields to work together? In: Cuzzocrea A, Kittl C, Simos D.E,
Weippl E, Xu L, (eds.) Multidisciplinary Research and Practice
for Information Systems. Springer Lecture Notes in Computer
Science, Springer, Heidelberg, Berlin, New York, 2013; LNCS,
volume 8127:319-328.

[14] Holzinger A. Trends in Interactive Knowledge Discovery for
Personalized Medicine. Cognitive Science meets Machine
Learning. Intelligent Informatics Bulletin 2014; 15(1):6-14.

[15] Milenkovic C, Jovanov A, Otto E. Wireless sensor networks for
personal health monitoring. Issues and an implementation,
Computer Communications 2006; 29(13-14):2521-2533.

[16] Yan H.R, Huo HW, Xu Y.Z, Gidlund M. Wireless Sensor
Network Based E-Health System, Implementation and

Experimental Results. IEEE Transactions on Consumer
Electronics 2010; 56(4):2288-2295.

[17] Ramos C, Augusto J.C, Shapiro D. Ambient intelligence, the next
step for artificial intelligence. IEEE Intelligent Systems 2008;
23(2):15-18.

[18] Andreas Holzinger, Carsten Récker, Holzinger Group, Martina
Ziefle. Statistics and Documentation, Medical University Graz,
2Fraunhofer Application Center Industrial Automation (IOSB-
INA). Research Unit HCI-KDD, Institute for Medical Informatics,
Lemgo Germany, 3Human—Computer Interaction Center, RWTH
Aachen University, Germany, 2015; Vol 8700:1-20

[19] Cowan D, Turner-Smith A. The Role of Assistive Technology in
Alternative Models of Care for Older People. In: (Ed.): In:
Sutherland, I. (ed.) With Respect to Old Age, The Royal
Commission for the Long-Term Care of the Elderly, 1999; Vol 2,
Appendix 4:325-346.

[20] Kern N, Schiele B, Schmidt A. Multi-sensor activity context
detection for wearable computing. In: Aarts, E., Collier R,
VanLoenen E, DeRuyter B. (eds.) Ambient Intelligence,
Proceedings, Springer-Verlag Berlin, Berlin, 2003; vol. 2875:220-
232.

[21] Récker C, Wilkowska, Kasugai K.W, Ziefle, Mollering C.M,
Klack L, Beul S. Towards adaptive interfaces for supporting
elderly users in technology enhanced home environments.
Proceedings of the 18th Biennial Conference of the International
Communications Society (2010).

[22] Andreas Holzinger, Carsten Rdcker, Holzinger Group, Martina
Ziefle3. Research Unit HCI-KDD, Institute for Medical
Informatics, Statistics and Documentation, Medical University
Graz, 2Fraunhofer Application Center Industrial Automation
(I0SB-INA), 3Human-Computer Interaction Center, RWTH
Aachen University, Germany, 2015; Vol. 8700:1-20.

[23] Huawei's Smart Hospital Solution, Version No. M3-035553-
20120901-C-2.0. Huawei Technologies Co. Ltd. 2012. Huawei
Industrial Base Bantian Longgang Shenzhen 518129, P.R. China

[24] Application scenarios of the Mobile Smart Hospitals Healthcare
Solution, Huawei's Smart Hospital Solution, Version No. M3-
035553-20120901-C-2.0. Huawei Technologies Co., Ltd. 2012.
Huawei Industrial Base Bantian Longgang Shenzhen 518129, P.R.
China.

[25] Noury z, Fleury A, Rumeau P, Bourke A, Laighin G, Rialle V,
Lundy J. Fall detection-principles and methods. In: Engineering in
Medicine and Biology Society 2007. 29th Annual International
Conference of the IEEE, IEEE, 2007; pp. 1663-1666.

[26] Overstall P.W, Nikolaus T. Principles and Practice of Geriatric
Medicine. Fourth Edition, 2006; Volume 2:1299-1309.

[27] Ruyter B.d, Pelgrim E. Ambient assisted-living research in care
lab. interactions, 2007; 14(4):30-33.

[28] Noury N, Fleury A, Rumeau P, Bourke A, Laighin G, Rialle V,
Lundy J. Fall detection-principles and methods. In: Engineering in
Medicine and Biology Society, 29th Annual International
Conference of the IEEE, 2007; pp. 1663-1666.

[29] Addlesee M.D, Jones A, Livesey F, Samaria F. The ORL active
floor. IEEE Personal Commun 1997; 9(4):35-41

[30] Ranganathan S, Schonbach C, Kelso J, Rost B, Nathan S, Tan T.
Towards big data science in the decade ahead from ten years of
InCoB. 1st ISCB-Asia Joint Conference, BMC Bioinformatics
2011; 12(Suppl 13):S1.

[31] Kolker E, Ozdemir V, Martens L, Hancock W, Anderson G,
Anderson N, Aynacioglu S, Baranova A, Campagna S.R, Chen R.
Toward more transparent and reproducible omics studies through
a common metadata checklist and data publications, OMICS, A
Journal of Integrative Biology 2014; 18(1):10-14.

[32] Holzinger A, Jurisica |, Dehmer M. Knowledge Discovery and
interactive Data Mining in Bioinformatics State-of-the-Art, future
challenges and research directions, BMC Bioinformatics, 2014;
15(S6):11.

[33] Stocker C, Marzi L.M, Matula C, Prohaska G, Schantl J,
Holzinger A, Brabenetz A. Enhancing Patient Safety through
Human Computer Information Retrieval on the Example of

105


http://today.uconn.edu/

German speaking Surgical Reports. 11th International Workshop
on Text-based Information Retrieval, IEEE, 2014; ISSN 1529-
4188, pp.1-5.

[34] Gondek DC, Lally A, Kalyanpur A, Murdock JW, Duboue PA,
Zhang L, Pan Y, Qiu Z.M, Welty C. A framework for merging
and ranking of answers in DeepQA. IBM J Res Develop 2012;
56(3.4):14:1-14:12.

[35] Orr RJ, Abowd GD. The smart floor a mechanism for natural user
identification and tracking. In: CHI'00 extended abstracts on
Human factors in computing systems, ACM, 2000; pp. 275- 276.

[36] Donsa K, Spat S, Beck P, Pieber TR, Holzinger A. Towards
personalization of diabetes therapy using computerized decision
support and machine learning. some open problems and
challenges. In: Holzinger A, Roecker C, Ziefle, M. Smart Health,
Lecture Notes in Computer Science. Springer, Heidelberg, Berlin,
2015; Vol. 8700:235-260.

[37] Holzinger A, Stocker C, Ofner B, Brabenetz A, Prohaska G,
Hofmann Wellenhof, R. Combining HCI, Natural Language
Processing and Knowledge Discovery. Potential of IBM Content
Analytics as an assistive technology in the biomedical domain.
Springer Lecture Notes in Computer Science, Springer,
Heidelberg, Berlin, New York, 2013; Vol. 7947:13-24.

[38] Weiser M. The computer for the twenty-first century, Scientific
American, 1991; 265(3):94-104.

[39] Sanchez D, Favela J, Tentori M. Activity recognition for the
smart hospital. IEEE Intelligent Systems 2008; 23(2):50-57.

[40] Dey AK, Salber D, Abowd GD. A conceptual framework and a
toolkit for supporting the rapid prototyping of context-aware
applications. Human Computer Interaction, 2001; 16(2):97-166.

[41] Jones B, Dobra A Carvalho C, Hans C, West M Carter C.
Experiments in stochastic computation for high-dimensional
graphical models. Statistical Science, 2005; 20(4):388-400.

[42] Morlion B, Knoop C, Paiva M, Estenne M. Internet-based home
monitoring of pulmonary function after lung transplantation.
American journal of respiratory and critical care medicine. 2002;
165(5):694-697.

[43] Alaghi A, Hayes J.P. Survey of stochastic computing, ACM
Transactions on Embedded computing systems (TECS). 2013;
12(2s):92.1-92.19.

106

[44] Yoshida R, Doucet A, Ueno G. Special issue, bayesian inference
and stochastic computation. Preface Annals of the Institute of
Statistical Mathematics, 2014; 66(3):441-442.

[45] Tehrani SS, Gross WJ, Mannor S. Survey of stochastic
computation on factor graphs, In Multiple-Valued Logic, 2007.
ISMVL 2007. 37th International Symposium on, ISSN: 0195-
623X, IEEE, 2007; pp. 54-54.

[46] Shanbhag NR, Kumar R, Abdallah RA, Jones DL. Stochastic
computation. In Proceedings of the 47th Design Automation
Conference, ACM, 2010; pp. 859-864.

[47] Park SH, Won SH, Lee JB, Kim SW. Smart home-digitally
engineered domestic life. Personal and Ubiquitous Computing.
2003; 7(3-4):189-196.

[48] Nischelwitzer, A, Sproger, B, Mahr, M, Holzinger, A. A Best
Practice Example for Research in Multimodal User Interfaces
(MUIs). In: Miesenberger, K, Klaus, J, Zagler, W.L, Karshmer,
A.l. (eds.) Computers Helping People with Special Needs, ICCHP
2006, Lecture Notes in Computer Science (LNCS 4061),
Springer, Berlin, Heidelberg, New York, 2006; pp. 999-1005.

[49] Debeve M, Kozuh 1, Kosec P, Rotovnik M, Holzinger A. Sign
Language Multimedia Based Interaction for Aurally Handicapped
People. In: Miesenberger K, Karshmer A, Penaz P, Zagler W.
(eds.) Computers Helping People with Special Needs. Lecture
Notes in Computer Science, LNCS 7383, Springer, Berlin
Heidelberg, 2012; pp. 213-220.

[50] Nischelwitzer A, Sproger B, Mahr M, Holzinger A.
MediaWheelie: A Best Practice Example for Research in
Multimodal User Interfaces (MUIs). In: Miesenberger K, Klaus J,
Zagler, W.L, Karshmer, A.l. (eds.) Computers Helping People
with Special Needs. ICCHP 2006, Lecture Notes in Computer
Science, 2006; LNCS 4061:999-1005. Springer, Berlin,
Heidelberg, New York.

[51] Debeve M, Kozuh 1, Kosec P, Rotovnik M, Holzinger A. Sign
Language Multimedia Based Interaction for Aurally Handicapped
People. In: Miesenberger K, Karshmer A, Penaz P, Zagler W.
(eds.) Computers Helping People with Special Needs. Lecture
Notes in Computer Science, Springer, Berlin Heidelberg, 2012;
LNCS 7383, pp. 213-220.



