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Figure 1: (a) QoC-driven decision support with high level context, (b) DDN model for QoC-driven notification assistant, (c) Decisions under
evolving context with evidences of reliability

1 Introduction

Recent advances in information technology are supporting indepen-
dent living for people with special needs. Physical weakness and
loss of cognitive abilities can be supported with state-of-the art am-
bient assisted living systems that keep an eye on the well-being
by monitoring the activities of the users and pro-actively assisting
them in their daily life. In such scenarios, the user takes a passive
role, and the system decides and acts on the user’s behalf. How-
ever, the best decision usually depends on the current situation of
the user and his environment. Making a well-informed decision is
not straightforward due to the dynamism in the environment: all the
eventualities cannot be anticipated.

The major challenge that such ubiquitous support systems face is
being aware of the appropriateness and the impact of their deci-
sions over time. This awareness can aid them to reason about the
outcomes of their actions and learn from their mistakes in a simi-
lar way like humans do. Furthermore, the context data describing
the circumstances, is often erratic and ambiguous in nature and the
system needs to cope with this uncertainty. We need certain sys-
tematic ways that signify the degree of suitability of the relevant
context data known as Quality of Context (QoC) [Buchholz et al.
2003]. This adds to the complexity and suggests a need for qual-
ity control for the decisions with certain QoC requirements. We
present a scenario in the area of assisted living and demonstrate our
quality-driven decision support framework that addresses the above
mentioned challenges with probabilistic models.

2 Our Approach

Context management is a multi-level process [Bellavista et al. 2012]
where low-level events are enriched through filtering and aggrega-
tion, for example, GPS coordinates are read from the sensor and
translated as the location of the user. Finally, the desired high-level
context is inferred through context reasoning, for instance, avail-
ability of the user can be inferred by his/her location. The decision
is based upon this high-level context. End-to-end QoC control is a
safeguard to monitor the quality of the context data through-out this
multi-level process.
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The QoC control and processing at the lower levels of the con-
text management chain have been well researched [Bellavista et al.
2012]. For QoC-driven decision support with high-level context,
we contrive a context management framework to incorporate QoC-
driven decision model, shown in Fig. 1a. Our approach uses Dy-
namic Decision Networks (DDN) to address the runtime uncer-
tainty in the context data, as well as the temporal effects of the
decisions [Bencomo and Belaggoun 2013]. Knowledge about run-
time uncertainty can be captured by probabilistic inference with
temporal decisions and their utility in the form of DDN models.
By incorporating the QoC in our DDNs, we are able to ascertain
the quality of the decisions and update future decisions according
to the outcome and impact. We have modelled a smart notification
assistant to select an appropriate caregiver based on certain QoC re-
quirements (e.g. timeliness and reliability), shown in Fig. 1b. The
choice depends upon the real-time context (e.g. locality, availabil-
ity) of the caregiver.

We have carried out our experiments for decision making using the
Netica development environment (http://www.norsys.com). Exper-
iments with our framework demonstrate the feasibility of the ap-
proach and the results achieved so far are promising. Our DDN
model learns and adapts to make well-informed decisions under the
changing circumstances, as shown in Fig. 1c for 5 time slices (0
to 4). QoC-driven DDN models can quantify the impact of the ev-
idence and the effect of the decisions in order to adapt for future
outcomes. Future work will focus on developing the reusable mid-
dleware support for this kind of applications.
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