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Abstract

This editorial paper presents a vision for intelligent health
care in the home of the future, focusing on technologies with
the highest potential payoff given targeted government fund-
ing over the next ten years. A secure, plug-and-play infor-
mation framework provides the starting point for identifying
technologies that must be developed before home-based de-
vices can know their context and assimilate information to
support care decisions.

Introduction

Whereas traditional health care delivery is episodic and relies
primarily on in-person physician visits, future health care
delivery will migrate to a proactive, patient-centric model
that focuses on lifestyle management and disease prevention
[1]. In addition to the need to lower health care expenditures
for patients with chronic diseases/conditions, the change in
care delivery perspective is being driven by several technol-
ogy trends [2], including increasingly-capable telemedicine
systems (see Figure 1), internet access to health information,
and the migration to electronic patient records. For this mode
of care delivery to be effective, “smart” devices must be de-
veloped that are aware of their context and can therefore sup-
port care decisions, since care providers are not always im-
mediately accessible in a home environment.

Figure 1. State-of-the-art desktop telemedicine system.

Methods

An architecture has been proposed that defines seven service
areas, or functionality sets, within which telemedicine device
technologies can be grouped {3]. Addressing these areas one-
by-one, the authors (a) identified classes of technology that
support smart home care systems and (b) scored these tech-
nologies relative to their perceived potential to contribute to
contextual decision making.

Results

Classes of technology identified as the primary contributors
in the six service areas include the following: (1) User Inter-
face: voice, sign language, and gesture recognition; (2)
Medical Devices: wearable devices with integrated sensors,
better battery technology, and sensors that are smart, self-
aware, low-power, self-calibrating, non-invasive, and/or
lightweight; (3) Patient Records: distributed electronic pa-
tient record repositories, data mining/search engines, and
wearable storage; (4) Communications: low-power teleme-
try and networks that are home-based/wearable; (5) Proc-
essing: intelligent software agents, automated diagnosis al-
gorithms, knowledge assimilation techniques, artificial intel-
ligence algorithms, neural networks, fuzzy logic, on-chip
decision support, trend data analysis tools, and information
reduction tools; (6) Protocols: evaluation procedures; and
(7) Backplane: standard device descriptions and resources
for establishing context. In addition, two technical areas en-
capsulate capabilities for stitching these service areas to-
gether: (1) Information Surety: novel biometrics, owner-
aware sensors, and role-based access controls and (2) Stan-
dards: information architectures, security, plug-and-play
hardware, communication, messaging, storage, nomenclature,
protocols, diagnostic procedures, and device descriptions.

Conclusions

Realization of smart home care systems will require targeted
government funding in nine key technology areas. However,
this research and development will not proceed in an optimal
way without an ongoing dialogue between the medical and
scientific communities that delineates operational require-
ments for home-based telehealth systems and continues to
identify emerging technologies relevant to home care.
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DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any
of their employees, make any warranty, express or implied,
or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or
any agency thereof.
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DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.
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